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PREFACE. 

T H O U G H  the Natural History of the Coun- 
tries within the An t i c  Circle, aiid the iiature aiid 
practice of the Whale-Fishery, possess peculiar, 
and I may add almost universal, interest ; yet it is 
remarkable that no original work, published in 
Britain, excepting a single Tract by Henry Elk- 
ing, appears to liave been devoted entirely to ei- 
ther subject. In  this respect, notwithstanding 
our important and extensive annual adventures 
to the Seas of Grecnland and Davis’ Strait, we 

have been anticipated and our supineness tacitly 
reproved by several works that have appeared in 
other countries. Among foreign authors who ]lave 
treated of the Regions of the North, or of the 
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Whale-Fishery, may be mentioned, La Marti- 
niere, Pierre de Mezange, Boisgclin and Fortia, 
though these are writers, it should be observed, 
who cannot be altogether followed ;-M. La  Pey- 
ronie, and Bernard de Reste, who have given 
translations in French, not altogether accurate 
however, of works of some value;-and Torfeus, 
Otho Fabricius, Olafsen, Olaving, Egedd, Crantz, 
Zorgdrager, Eggers, Moriniere, and a few others, 
who have produced works of real merit. 

The Accounts of Greenbnd by the faithful 
and enterprising Moravian Missionaries Hans 
Egcd6 and David Crantz, whose zeal and philan- 
thropy carried them into one of the most un- 
comfortable and inhospitable regions of the globe, 
but particularly the latter, are works of peculiar 
fidelity and value ; and the account of the Whale- 
Fishery given by Zorgdrager, though written 
considerably above a century ago, is, perhaps, on 
the whole, the best that has appcared in any 
language. 

The works of Eged6 and Cranta have been 
translated into EngIish, and, with the article 
of Sir Charles Giescckd, in Dr Brewstcr’s En-  
cyclopaedia, and soin& o thcrs, included iu works 
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on iniscellah\eous literature or science, fbriii the 
principal sources of information on the Natural 
History of Greenland, published in tlie English 
language. The tract by Henry Elking, al- 
ready alluded to, entitled 66 A View of the 
cc Greenland Trade and Whale-Fishery, with 

the Natioiial and Private Advantages therc- 
f (  of,” is, I believe, our only original work on this 
interesting subject. 

A considerable quantity of miscellaneous in- 
formation, however, relating to  Arctic Countries 
and to the Whale-Fishery, is to  be found inter- 
spersed through the Collections of Voyages, Ssc. by 
Wakluyt, Purchas, Churchill, Harris, Pickcrsgill, 
Goldson, Forster, Miiller, Coxe, Pinkerton, Kerr, 
Clarlce, Barrow, Burney, &c. ; in tlic translations 
of the Voyages or Narratives of Barentz, Mar- 
tens, M. L e  Hoy, kc. ; nilti ia the original Voy- 
ages of Ellis, James, Fox, Pkoss, and others, into 
Baffirl’s or Hudson’s Bay ; of Cook into Bchriiig’s 
Strait ; and of Phipps towards the North Pole. 

The work now submitted to the Public is in a 

great measure original, being chief: y dcrived from 
researches carricc‘i on during scvcntcen voyages to 
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the Spitzbergen or Greenlaiid Whale Fishery. It 
mnsists of two distinct parts, each occupying a 
volume. The first reIates to the progress of Dis- 
covery in the Arctic Eegions, and the Natural 
History of Spitzbergen and the Greenland Sea ; 
the second is devoted to the Whalc-Fishery as 

conducted in the Seas of Greenland and Davis' 
Strait. 

Numerous authorities havc been coiisultcd in 
preparing these sheets for publication, and in all 
cases, as far as I am aware, a proper reference has 
been made to the works from which any infor- 
mation has been derived. For a small but intc- 
resting Mimoire by M. S. I3. J. Noel, Sur Z'An- 
tiquite' de lapdche de la Balcine, from which I 
have &awn some valuable historical information, 
I was indebted to tlie kindness of M. Noel de 
la Moriniere, author of an extensive work on An- 
cient and Modern Fisheries, now in tlie course of 
publication in France. Access to  some valuablc 
works which I had not in my own possession, 
and different acts of kindness or assistance were 
afforded me by the Right Honourable Sir Joseph 
Banks, Professor Jameson, P. Neill, Esq. Dr 
Traill, and my Father. 13y means of some va- 
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luable instruments, &c. furnished me by Sir Jo- 
seph Banks, whose friendly suggestions and en- 
couragement I am happy to acknowledge, and 
whose kindness and liberality I shall ever re- 
member with gratitude, I was enabled to make 
some experiments on sub-marine temperature, 
the result of which proved novel and interest- 
ing. These, with some facilities kindly given 
me by William Swainson, Esq. of Liverpool, the 
Reverend George Young, and Mr  Thomas Par- 
kin of Whitby, and occasional obligations from 
other friends, noticed in different parts of the 
work, constitute, I believe, the amount of the 
assistance which I have received in preparing the 
materials which occupy the following pages. 

CONTENTS 
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O F  TIIE 

A R C T I C  R E G I O N S ,  
cyc. 

CHAPTER I. 

PE1tIIRI’s tlicrc is no question connected with ~ C O -  

graphical science, whicli has becii so long in a& 
tation, witliout bcillg rcsolvcd, a i d  so I oftcn re- 
vived with the inost snnguiiie expectations of sue- 
cess, and then abaiidoiieci as Iiopdess,--as the 

VOI4. I. 
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question of the existence of a iiavigdde cornmu- 
nication between the European and the Chinese 
seas, by the north. The first attempts to reach 
China by sea, were made by steering aloiig the 
coast of Afiica towards tlie south, and the next by 
proceeding from the European shore in a wcstcrly 
direction. The former, which first proved success- 
ful, was accomplislied by Vasquez de Gama, a Por- 
tugueze, in the year 1497-8; and the latter was 
undertaken by the renowned navigator Columbus, in 
1492. The notion of steering to Tiidin by the 
north-west, as the shortest way, was suggested 
about the middle, or lnticr end of the fiftecnth ccn- 
tury, by John  V n z  Costa Cortcrcal, who performed 
a voyage to Ncwl”o~uzd1anc1, about tlic year 1463-4 * ; 
or, according to a more gcncrnl opinion, by Johi i  
Cabot, the fat,hcr of the cclcbrated Scbnstiaii Cabot, 
who attempted tlic navigation in 1497, and perhaps 
also in 1494-5 -b. The idea of a passage to India, 
by die North Pole, was suggcstcd by Eobert 
Thoriie, merchant, of Bristol $, as early as the year 
1527 ; and thc opinion of n passage by the north- 
east, was proposed soon aftcrwards. 

The univcrsal interest which has been attnclicd 
to this yucstioii of a scn coinmunicatioii betweeii 

* BAIUZOW’S ‘: Clvoiiological History of Voyngcs iiito the 

-1 HARR~S’S Voyages, vol. ii. p. 1 !)I. 

$ PHIIW’ Voyage towards tIic North I’ole, 1) 1. 

Arctic Ilegioiis,” p. 37. 
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the Atlantic and Pacific Oceans, by the North, 
eyer siiice i t  was first suggested aboct 330 or 350 
years ago, is fully provcd by the facts,-that tlie 
specidation has ncvcr but oiice bcen abandoned by 
the nations of Europe, for more tliaii twenty-fivc 
years togctlicr,-aid that tlicrc have bccii only 
three or four iiitcrvals of more than fiftccri years, 
in wliicli 110 expedition was sciit out in search of 
one or otlicr of thc suipposcd passages, froin the 
year ‘d5Q0, down to  tlic prcsciit tiinc. Aiid it is not ;t 
little surprising, that, aftcr iicarly ahuiidred ciiffcrciit 
voyages Iiavc bccii unclertakcn, with tIic vicw of dis- 
covering the dcsircd coiniiiuiiicstioii with the Indian 
Seas, all of wliicli haw failcd, Britain shouId clgniii 
revive :md attcnipt tlic solution or” this iiitcrcstiiig 
problem. 

It has bccn advanced as n maxim, that w / d  wc 
wish to bc ti-uc, rue mcdily bcliccc ;-a inaxim 
wllich, howcver doubtful in gciihrd, lias iiict with a 
full illustration in the iiortlicrii voyages of cliscovcry. 
A single trial is oitcii suffieiciit for satisfyiiig 11s as to 
t l ~ c  truth of a dispiitcd point; but, in this instaim, 
tllougli iicnrly an hmidred trials have bccii madc, 
IAC problcm is still consiclcrcd as niircsolrccl. 
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China. ilinong thcse arguinents, I shall only men- 
tion the nature of the currents and tides,-the fact 
of an amazing body of ice being yearly dissolved in 
tlie Greenlaid sea, above what is there generated, 
-the common occurrence of drift wood, and some 
of it ~~orm-eaten, in most parts of the Polar seas,- 
the nature of the northcrn termination of the con- 
tincnts of‘ Europc and Asia, as well as that of Ame- 
rica, as far a s  yct asccrtaiaed,-and the facts of 
whales having passed from the Greenland sea to 
thc Sen of Tart:iry, aiid from remote regions in the 
north, to  the sen of Greenland; all of which cir- 
cuinstances I conceive to be in favour of the exist- 
once of such a commuiiication. 

1. Thc prevailing current in the Spitzbergen sea, 
flows, we arc wcll assurcd, during nine months of the 
year, if not all the year round, from the north-east 
towards the south-west. Tlic velocity of this cur- 
rent may be from li to 20 miles per day, varying in 
diff’crcnt situ:ttioiis, but is most considcrablc ncar 
the coast of Old Greenland *. ‘l‘hc current, on the 
otlicr hand, in thc middle of Uehring’s Strait, as 
obscrved by Lieutenant liotzebue, scts strongly to 
tlie nxth-cast, with ;I velocity, as he thought, of 
two miles a i d  a half an hour, which is greater, 

* As the proof> of‘ this current will be brought fbrward 
untler the tlivisioii of the Hydrogrnpliy of the 1 ’ 0 1 ~  Seas, it 5 
needless in this place to enter into particulars. 
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however, by one-half, than the ratc observed by 
Captain Cook *. 
2. By the action of tlie south-westerly current, B 

vast quantity of ice is annually brought from thc 
north and east, and conducted along thc east shore 
of Old Greenland, as far as Cape Farewcll, where 
such masses as still rcmain undissolved, are soon 
destroyed by the iiiflucnce of tlic solar lieat, and the 
forcc of the sea, to which they tlicn become cxpos- 
ed fi*oin almost every quarter. This ice bciiig cn- 
tirely free from salt, and vcry compact, appears ori- 
ginally to have coiisisted of field ice, a kind whicli 
perhaps requires the action of frost for inany years 
to  bring it to  the tliickiicss which it assumes. Tlie 
quantity of heavy icc, in surfacc, which is thus annu- 
ally dissolved, may, at a rough calculation, bc stated 
at about 20,000 square leagues, whilc the quantity 
aniiually gcnerated in the rcgions accessible to the 
wlialefishers, is probably not inore than onc-fourth 
of that arca. As such, tlic ice, wliicli is so inex- 
haustible, must rcquire an immcnsc surfacc of sea 
for its gencration, perhaps the whole or grcater 
part of the so-callcct ‘‘ polar basin,” the supply r e  
quircd for replacing what is dissolved in Bchring’s 
Strait, where tlic current scts towards the north, 
being probably of small moment. Tlic currcnt, in 
oppositc parts of thc nortliern hemisphere, bcirg 

Barrow’s Voyages into the Arctic Regions, p. 358. 
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thus found to follow the same line of direction, in- 
dicates a communication bctwecn the two, across the 
Poles ; and the inexhaustiblc supply of ice, affording 
about 15,000 square leagues to  be annually dissolv- 
ed, above the quantity gencratcd in the known parts 
of the Spitzbergen seas, supports the same conclU- 
%ion. I 

3. The origin of the considerable quantity of 
drift wood, found in almost every pat of the Grcen- 
land sea, is traccd to some country beyond tlie Pole, 
and may be brought forward in aid of the opinion of 
the exintcnce of a sea communication between the 
Atlantic and Pacific ; wliich argumeilt rcccives ad- 
ditional strength from tlG circumstance of some of 
the drift-woodbeingworm-caten. Thislast fact, I first 
observed on the shorcs of thc Island of Jan Jfayen, 
where I landed in August 1817, and confirmed it 
'by more particular observation, when at Spitxbergen 
the year following. Having no axe with me when 
I obscrvcd the worm-eaten wood, and having no 
means of bringing it away, I could not ascertain 
whether the holcs obscrvcd in tlic timber, werc the 
work of a l'tinus or a Fholas. I n  either case, how- 
cvcr, as it is not Imown that these animals ever 
picrcc wood in the arctic countries, it is presumed 
that the worm-eaten drift-wood is dcrivcd from a 
transpolar rcgion. 

Nuinerous facts of this nature might be adduced, 
dl of which support the s m c  conclusion. In the 
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Danish settlement a t  Disco, is a mahogany table 
made out of a plank which was drifted thitlicr by 
the current, and is now in the possession of tlic go- 
vernor. A tree of logwood was also picked up not 
far from the same place. Another log of mahogany 
was picked up at sea by Admiral Lowenorn, in 
1786, when on his voyagc attempting the re-dis- 
covery of Old Greenland. This piece of wood, 
which was so large that they werc obliged to saw it 
in  two beforc thcy could gct it on board, they found 
within sight of the coast of Greenland, in latitude 
65O 11: longitude 35O 8’ west of Paris. It was 
much perforated by worms, which circumstance the 
Admiral conceived might assist in giving it SI.& 

cient buoyinicy to swim in thc water *. 
Thcse logs of wood, tlic produce of the Isthmus 

which connccts North and South America, could 
only reach thc places where tlicy wcre severally 
found, by floating up tlie west coast of America, 
towards thc north, through Beliring’s Strait, and so 
dong the iiorthcni facc of Asia or America, or 
across tlic Northern Pole. Had they come by the 
way of the Gulf of Mexico, they might have floated 
to tlic banks of Ncwfoundand, by tlie action of the 
Gulf Strcam, and been carricd from thcnce to any 
part of the western sliorc of ~ u r o p c  ; but they could 
n o t  possiMy have passed nort~iward from Newfoulld- 

‘ Quxtcrly Rcvicw, No. SG.  p. 4.15. 
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land into Davis’ Straits, or to  the east coast of 
Greenland, in direct opposition to  a current which 
peiyAxally flows towards the south-west *. 

4. The northern faces of the continents of Eu- 
rope and Asia, as well as of that of America, so far as 
yet known, are such, as renders it diificult, even to 
iniagine such a positioll for the unascertained regions, 
as to cut off the communication between the frozen 
sea, near the meridian of London, and that in the 
opposite part of the northern hemisphere, near Beh- 
ring’s Strait. 

5. And, another argument which goes still far- 
ther to support the opinion of the existence of the 
communicatioii in question, is the fact of whales 
which haw been harpooned in the Greenland seas, 
having been found in the Pacific Ocean ; and w’hales 
with stone laiiccs sticking in their fat, (a kind of 
weapon used by no nation now known,) having been 
caught both in the sea of Spitzbergen, and in Davis’ 
Strait. The following arc some of the authorities 
for this fact, which, of all other arguments yet of- 
fered in Cavour of a trans-polar pasmge, seems to ine 
to be the most satisfactory. 

A Dutch East Iiidirt captain, of the name of 
.Jacob Cool, of Sardam, who had been several times 
at Greenland, and was of course wcll acquainted with 
the nature of the apparatus uscd in the whalc- 

* Quarterly Rcview, KO. 36. p. 445. 
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fishery, was informed by the Fischd Zeeman of 
India, that in the sea of Tartrwry there was a wlide 
taken, in the back of which was sticking a Dutch 
harpoon, marked with the letters W. 13. This cu- 
rious circumstance was communicated to Peter 
.Jansz Vischer, probably a Greenland whaler, who 
discovered that the harpoon in question had belong- 
ed to William Bastiaanz, Admiral of the Dutch 
Greenland Aeet, and had been struck into the whale 
in the Spitzbergen sea”. 

Muller refers to a similar circunistance wlieii re- 
cording the first discovery by sea, of the peiiinsula 
of Ibmtchatka by the ItCLssiaiis, in the ycar 1716. 
The crcw of the discovery vessel having wintered 
on the western coast of Kamtchatka, he informs us, 
that during their stay there, ‘‘ the sea cast upon thc 
shore a whale that had in its body a harpoon of 
European workmanship, marked with Roman lct- 
ters t.” Another account of the same nature, givcn 
by IIendrick Hamel, in his (‘ Unfortunate Voyage 
of the yacht Spanver, in the year 1653,” and pu- 
blished in tlie ‘‘ ltecueil des Voyages,” corroborates 
the tcstiinony of &Iuillcr. Ihmel,  in his narrative 
of the loss of this vessel on the Island of Qucl- 
pacrt, observcs, that ‘c in the sea to the north-east 

* Bescliryving der Wdvisvangst, vol. ii. p. 38. 

?- MULLER’S Voyages from Asia to America; Jeffrey’s 
Translation, p. 4% 
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of Korea, they take evcry year a great number of 
whales, in some of which are found harpoons (OT 

striking-irons) of the French and Dutch, who prac- 
tise the whale-fishery at the extremities of Europe ; 
whence we infer (he continues) that there is surely 
a passage between Korea and Japan, which corn- 
municates to the Strait of Waigatz +,” separating 
Nova Zembla from the Continent of Europe. 

Other circumstances can be adduced to  the same 
effect. The master of the Volunteer whaler of 
Whitby, when near the coast of Spitzbergen, Ju- 
ly 19. 1813, shewed me part of a lance which had 
been taken out of the fat of a whale killed by hi‘s 
crew a few weeks before. It was formed of a hard 
grey stone, of a flinty appearance, about three inches 
‘long, two broad, and two-tenths thick. Two holes 
were pierced in one end of it, by which, it appcarcd 
the stock or handle had been secured. It was com- 
pletely embedded in the blubber, and the wound 
was quite healed. A small white scar on the skin 
of the whale, alone marked the place where the 
lance had entered. I n  the ycar 1812, the crew of 
a HullSsher (the Aurora) met with a whale in the 
same region having a harpoon made of bone, sticking 
in its back; and a few years ago a lance of stone, 
somewhat like the one above rnentioncd, fixed to a 
piece of bone, forming a socket for the stock,was like- 

* Quarterly Review, No. xxxv. p. 217’. 
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wise found in a wliale by tlie people of another Green- 
landman of Hull  : this stone-lance is now deposited 
in the interesting collection of natural rarities belong- 
ing to Mr Hornsea of Scarbrougli". T o  these 
facts we might add many of a similar kind, together 
with others of whales struck in Davis' Straits ha- 
ving been killed near Spitzbergen, and vice versa ; 
but the above will be sufficient for affording a strong 
confirmation of the opinion, tha; a sea communi- 
cation between the Atlantic and Pacific Oceans by 
the North, does exist. For, with regard to the 
stone-lances and bone-harpoons found in the bodies 
of whales, it may be remarked, that as the Esqui- 
maux of Davis' Straits and Hudson's Bay, have 
now, from their long intercourse with Europeans, 
become well supplied with weapons calculated for 
the capture of the whale made of iron, these in- 
atruments of stone and bone, so rnuoh inferior, 
must have been used by some other persons who 
have not yet had intercourse with the civiliwd 
world ; but as they are precisely the kind of wea- 
pons which were in commoii use among the Esqui- 
maux a century ago, it is probable that the in- 
struments alluded to  were struck by some tribe of 
the same nation, inhabiting the shores of the fro- 
gcn ocean, on the northern face of the Amcrican 
Continent, yet unexplored. If so, these facts go 

* Plate IT. fig. 1. is n representatioli of this instrument. 
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far towards establishing the existence of a commuiii- 
cation between the Spitzbergen sea and the Pacific 
Ocean. 

SECT. 11. 

Rcmmks on the supposed Coinmunicution betweca 
th,e Atlantic and Puc$c Oceans, by the North- 
Bast. 

THE Russians, it appears, have at intervals disc 
covered all the navigation between Archangel and 
the Strait of Behring, excepting a portion of about 
200 miles, occupied by the eastern part of a noss 
or promontory lying between the rivers Khatanga 
and Piacina. The northern extremity of this noss, 
called Cape Ccverovostocbnoi, appears to have been 
doubled by Lieutenant Prontschitscheff: in the 
year 1735 so that ice, and perhaps some small 
islands, seem in this place to form the great ob- 
struction to the navigation. As far as can be well 
substantiated, the portion of the route between 
Archangel and Kamtchatka, which has been hi- 
therto accomplished, was performed in thc following 
manncr. 

Lieutcnant Morovicff accomplished the naviga- 
tion from Archangel towards the river Obey as fa 
as the latitude 72" 30' on thc west coast of the pe- 
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ninsula separating the Gulfs of Kaniti and Obe,in 
the years 17345. This navigation was continued 
in 1738 by Lieutenants Malgyin and Skurakoff: 
' ~ ~ 1 1 0  doubled Cape Jalmal on this promontory, and 
sailed into the Gulf of Obe. Ljeutenants Offzin 
and Iwan Koskeleff, the same year performed the 
route from the Obe to  the Eniesi or Jeaisei. And 
the pilot, Feodor Ib'lenin, sailed in the same sum- 
mer from the Xniesi torvards the Lena. He reach- 
ed the latitude of 730 25', sild wlzca he came to the 
mouth of the Piacina, his progress was stopped by 
the ice ; and finding the passage completely block- 
ed up, he returiied to the Eniesi. Thus the navi- 
gation froin Archaiigcl to  the Piacina, a distance 
of 47 degrees of longitude towards the east, was 
completed. Lieutenant Prontschitscfieff sailed in 
1735 from Yakutsk down the Lena, then to  the 
westward to the Olonec, whcre, owing to iiuinerous 
interruptions from the icc, he found it necessary to 
wintcr. In the month of August of the €allowing 
year, hc passed the rivers Anrtbara and Kliatanga, 
then penetrated tlic ice as far as latitude 77O 25', 
and coastcd along tlic western side of the most north- 
erlgpromontory of tlic Sainoieds' country towards the 
Piacina, nlittlc beyond the Bay of Taimourska, where 
he was stopped by an iinpeiietrahle ba~rier of ice *. 

* Coxds Account of the Hussian IXscoveries between 
Asia and America," p. :H)S.-Acrording to Muller, I'rontscliit- 
scheff did not quite rcach die Gay of' "ilimouruka. 
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From near Taimourska, therefore, to near the Pia- 
cina, .was not accomplished *. I n  the same sum- 
mer, Lieutenant Eassenius sailed from the Lena 
eastward towards ICamtchatka, and wintered in the 
river Charaillack, lying between the Lena and the 
Jana, where, of 5% persons composing his crew, 
46 died of the scurvy. Lieutenant Dmitri Lap- 
tieff, after an attempt which failed in 1736, was 
again sent from the Lena in 1739 towards the east. 
He wintered in the Indighirsa, where he lost his 
vessel, but prosecuted his voyage in another, the 
following spring, as far as the river Kovima, from 
whence he crosscd the Isthmus of the Tchuktchi 
country to the river Anadir, communicating with 
the sea of Kamtchatka t. The navigation round 
the great promontory of the Tchuktchi, constitu- 
ting the north-eastern termination of Asia, was ac- 
complished by one of three vessels which sailed from 
the Kovima, in order to pcnetrate into the Eastern 
Ocean, on thc 20th of June 1648. This expedi- 
tion, indeed, is said to  have originally consisted of 
seven kotclies, four of which were never heard of 
after they sailed. One of thc other three, which 
proceeded for some time in company, was wrecked 

* Muller mentions, that in 1738 Lieutenant Chnriton Lap- 
tief was sent from I’etersburgli, to take up thc task assigned 
t o  Prontscliitsclw~fF, and to go through with it by sea or land ; 
but it appears hc also ~~iled.-Traiislation, p. 19. 

.I- M~illcr’s Voynges,-Tr~islatioii, p. 19, 20. 
I 
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on the great promontory : the two remaining vessels 
were soon afterwards separated, and one of them, 
commanded by Simon DcslineB, a chicf of tlie Cos- 
sacks, after being driven about by teinpestuous 
winds until the month of Octobcr, was wrecked 
near the Olutora, lying on the east sidc of Ramt- 
cliatka,, in the 60th degrce of latitude, and the 
crew consistiiig of 25 persons, afterwards reached 
the Anadir *. 

This brief account clearly proves, that if a sea 
communication betwccn thc Atlantic and Pacific 
by thc north-east, rcally cxists, it could never be 
practicable in one year. As, indced, the Russians 
wcrc five or six years in performing so much of the 
iiaviption as has becii described, though thcy em- 
ployed a nuiriber of different vessels in the under- 
taking, it is probable that thc voyage could ncver 
be performed in onc vesscl, unless by mcre accident, 
in less than eight or ten years. It is therefore 
clear, that thc discovcry of a “ North-East Pas- 
sage,” could never be of any advantage to our coni- 
mercc with China or India. 

Though, howcver, the voyages undertaken in 
search of a nortl~-east passage by thc different na- 
tions of Europe, have amounted to  about twelve, 
besides nuinerous partial attcinpts by the Russians, 
and though all of thin have failcd in their princi- 
pal intcntion, yct t h y  have not bceii wholly lost 

)* COXE’S Russian Discoveries, p. 513,-320. 
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to us ; the Spitzbergen whale and seal fisheries, so 
valuablc to  the country, with the trade to Archangel, 
having arisen out of them. 

SECT. 111: 

Bemads  O I L  the szqposed Conz7nunicatio.n betweezt 
the Atlar~tic and the €'ac.$c Oceans, by the 
North- lrest ; zuik/$ Hints j r  cmzductifag Dis- 
coveries in the Polar Regions. 

The voyages of Davis in thc years 1585,6 and 7, 
of Hudson in 1610, and of BafEn in 1616, werc the 
source of the greatest part of the discoveries which 
have been made in thecouiitries situated to thc north- 
ward and westward of the south point of Grcepland. 
T o  tliese regions, consisting of what have been eal- 
led Rays and Straits, the names of these celebrated 
navigators have been applied. All the voyages, in- 
deed, since undertaken for discovery in the same 
quarter, amounting to  nearly thirty, have done lit- 
tle more than confirm thc researclies of tliese thrce 
individuals, and show how little there was to  be 
found, instead of discovering any. thing of moment. 

Though the secret design of soine of tliese voy- 
ages, was the hope of finding gold or other treasures, 
or of making an advantageous traffic with the na- 
tives of any new country which might be found ; 
yet the ostensible object of almost the whole, was 
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the discovery of a shorter passage to India than 
that by the Cape of.Good Hope, by the north-west. 
But, notwithstanding the number of expeditions 
which have been fitted out, the existence of a 
‘‘ north-west passage,” is not yet either proved or 
refuted ; and though much has been done towards 
the decision of this question, yet so long as any cor- 
ner of Hudson’s Bay or ,Baffin’s Bay remains unex- 
plored, the question must rest in &certainty. 

A great number of papers, and some volumes, 
have been mitten at different periods, to  prove the 
existence of a north-west passage, some of which 
certainly possess very considerable merit”. The ar- 
guments on this subject, given by Henry Ellis, in 
his account of A voyage to ITudson’s Bay,” are, I 
think, as satisfactory as any I have yet met with. 
He infers, that such a passage, extending from the 
northern part of Hudson’s Bay, does exist, from the 
following cQnsiderations : From the want of trees 
on the west side of Hudson’s Bay, beyond a certain 
latitude,-from the appearance of a certain ridge of 
mountains lying near the same coast, and extending 
in a direction parallel to it,-from the direct testi- 
mony of the Indians, which tends to prove, that 

VOL. I. B 

* Besides the papers published by Purchas, Hackl~yt, 
Churchill, and those included in the published voyages of the 
navigators who have embarked %in the discovery, we have 
works by Pickersgill, Goldqon, and otluys, written exclueive- 
lg  on the subject 

c 
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they have scen the sea beyond the mountains, and 
have obseived vcsscls aa~igating therein ; and, most 
particularlyy from the nature and peculiarities ob- 
served in the tides. This latter argument is by far 
the most coliclusive, and as such will alone be c&- 
sidered hetc. Ellis sets out with the general prin- 
ciples, that in inland seas, having but small outlets, 
thcre is little or no tide ; that in such places, wlat 
tide therc is rises highest in the inlet, where the 
sea is narrowest, and becomes less and less consider- 
able, in proportion as the sea expands within ; that 
the highest tides in such situations, are occasioned 
by winds blowing into the inland sea, in the direc- 
tion .of its strait communicating with the main 
ocean, or in the direction of the course of the 
tide on tlic exterior coast; and that the time 
of high-water is soonest at places near the en- 
trance of the inland sea, and progressively later 
in othcr situations, according to their distance 
&om the strait through which the tide flows. 
Thew facts, in the very small degree in which they 
are observed, he derives from observations on the 
winds and tides in the Baltic, 1\9editerraneany and 
other inland seas. Prom thc application of these 
principles, Ellis proceeds to shew, that every 
circumstance with regard to the tides in Hudson’s 
Bay, is diff’crent from what would take place in- 
an inland sea ; and then concludes, that Hud- 
son’s Bay is not such a sea, but has some opening 
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which communicates with the frozen ocean on the 
north-west. Just within the entiance of Hudson% 
Strait, at Cary-Swan’s-Nest, the tide was found by 
Captain Fox to rise but six feet; whereas, on the 
west side of the bay, where, from the great expan- 
sion of the waters, the tide, according to theory, 
ought to have been scarcely perceptible, it rises in 
different places ten, thirtcen and soveiiteeii feet. The 
flood-tide on the west side of Hudson’s Bay flows 
towards the south ; aiid the time of high-water is 
sooncst the fartlicst towards the north ; both of 
which circumstances, supposing Hudson’s Bay to 
bc an inland sea, with only oiie entrance from the 
,east, should, Ellis conceives, according to the doc- 
trines of tides, havc been just the contrary. An$, 
lastly, the highest tides on both sidcs of Hudson’s 
.Bay, are produced by north and north-west winds; 
whereas, were it an inland sea, it is clear, that east 
or south-east winds, blowing directly through the 
strait, or in the direction of the flood-tide without, 
would produce the biglicst tides. Hence hc con- 

.dudes, that the tide of flood flows into Hudson’s 
Bay, through some other entrance than that called 
Hudson’s Strait ; not from Baffin’s Bay either, be- 
cause the tidc is thcre inconsiderable ; but froin the 
north-wcst, or froni the icy sen*, by which COQCIU- 

B 2  
~ 

* It is not at reasonable to snpposc, that the coneider- 
tilde tides observed in Hudson’s Bay should be occasioxid by 



k& ACCOUNT'OF TEE ARCTIC REGIONS. 

$on, all the diach2ties with regard to the tides are 
easily solved. .How far Ellis may be correct, will, 
perhaps, be soon determined. 

Other arguments which have been offered in fa- 
vour of the separdtion of Greenland &om America, 
k e  deduced:fiom the existence of a current setting 
from the north,-corn the circumstance of ice-bergs 
and drift wood being brought down by the current, 
-&om whales wounded in the Spitzbergen seas ha- 
ving been caught in'Davis' ' Strait,-fiom the posi- 
tion of the land, as represented on skins by the na- 
tive American Indians, and from the occurrence of 
certain plants in Greehland, which are natives of 
Europe, but have never been found on any part of 
%$e American continent*. 

As, however, it would take up too much of this. 
work to enlarge on, or even to  enumerate all the ar- 
guments founded an the nature of the tides, cur- 
rents, ice, 'winds, country, '&c. which have been 
bought  forward to  prove the existence of a north- 
-west passage, I shall'proceed to make a few general 
'kernarks on the probableadvantages of such a discov- 

I 

the flood flowing through Borne strait communicating with 
Baffin's Bay, where the tide is 80 much less, unless this bay be 
connected with the Frozen Ocean ; as the tides, in penetrating 
an extensive sea, and pursuing a long circular course, must. 
&vidently be diminished, rather than increased. 

*+Quarterly Review, NO xxxvi. p. 4S9. 



wy, and to offer a few hints for conducting +iyoverc 
ies in these frozen regions. 

I conceive the opinion to be qvite incorrect, that 
if a passage were discovered, it would, probably, be 
open above half the year ; for, supposing there real- 
ly be a sea communicatiop, qeqr the pa rde l  of 
roo, between the southcrn pari of  Baffin’s Bay, 
or the northern part of Hudson’s ‘Bay and I&&- 
hg’s Strait, it would not only, I believe, (judg- 
ing horn the known situations occupied by the 
ice, and the known coldness of these re@onG,) 
not be open above h 
@ne, it would be at 
it would be open at all; and then, perhaps, 
longer than eight or ten weeks in a season. Hence, 
as affording a navigation to the Pacific Ocean, the 
discovery of a north-west passage could be of no ser- 
vice ; for no one would have encouragement to at- 
tempt a pawage, if the chance of succeeding were so 
small, for the sake only of the possibility of gaining 
a few months in an India voyage, when it could 
always be accomplished in the old way with so much 
more certainty, Nevertheless, the expectation of 
improving our geographical kpowledge, and the pos- 
sibility of discovering something which might 
to an extension of our commerce, as well as the pros- 
pect of discovering more of the nature of several 
physical phenomena, which are more observable in 
high latitudes than in any other part of the globe, 
and of extending our knowledge in the several 
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branches of natural history, rclating to  poIar coun- 
tries ; these, together with the popular feeling of cu- 
riosity, peculiarly attached to  every thing connected 
with those remote and dangerous regions, are of 
themselves sufficient to render the examination of 
those interesting countries, A n  object worthy of the 
attention of a great nation. 

The  advantages that have already arisen to  Bril 
tain, from the voyages hitherto undertaken in search 
of a north-west passage, arc the establishment of 
the Davis' Straits whale-fishery, and of the trade of  
the Hudson's Bay Company ; so that the expence 
incurred, though it has certainly been pea t  and of- 
ten fruitless, has not altogether been lost to the na- 
tion: 

The adventurous spirit manifested by our early 
qavigators, in performing such hazwdous voyages 
in small barks, in which we should be scrupulous 
of trusting ourselves across the German Ocean, is 
calculated to strike us with surprise and adnhration ; 
while thc correctness of the investigations resulting 
@om their laborious exertions, notwitlistanding the 
many disadvantages under which they werc conduct- 
ed, gives us a high opinion of their perseverance and 
talents. These two remarks are easily illustrated. 
The famous voyage of Baffin, in which the bay' 
bearing his name was discovered, was performed in 
a vessel of only 55 tons burden ; that of Hudson, 
in which, also, the bay called by his name was first 
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Isaavigated, in the very same vessel ; and the voyages 
of Davis, chiefly in vessels of 50, 35, and 10 tons 
burden. The recent voyage of Captain Ross into 
BaBn’s Bay, has done a degree of credit to the me- 
mory of Baffin, by substantiating his accuracy and 
faithfulness which were begun to be disputed, 
and by showing thcm to be greater in extent than 
his most sanguine advocates could have expected. 

Another observation which must be niade by 
every reader of the voyages of our old navigators, and 
which must be particularly gratifying to those who 
consider religion as the chief business of this life, is 
the strain of piety and dependence on Divine Pro- 
vidence, which runs through almost every narrative, 
Their lioncst and laudable ackiiowledg~neiits of a 
particular interference of the Almighty, in working 
out deliverance for them in times of difficulty and 
danger ; and their frequent declarations, expressive 
of their reliance upon Providence, for assistance and 
protection in their adventurous undertakings, are 
worthy of our imitation. Thus, while our modern 
voyagers are much in the habit of attributing their 
most remarkable deliverances to ‘‘ luck,” ‘6 chance” 
and ‘( fortune,” those of old evidenced certainly a 
more Christian-like feelinguilder such circumstances, 
by referring their deliverances to that Great Being 
from whom alone every good thing must be deriv- 
ed, They only who have a similar dependence on 
Providence, and who have been occasionally in try- 
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ing- situations, can duly appreciate the confideme 
and comfort which this belief is calculated to’ aeord 
under the most appalling circumstances. 

The clfiss of vessels best adapted for discovery ili 
the Polar Seas, seems to be that of 100 to 800 tons 

,burden. All the great discoveries which have beefi 
made in the neiglibourhood of Greenland, have been 
effected, it may be observed, id a description of 
vessels still smaller ; which kind of ships, in some 
respects, possesses a material advantage over that 
of larger dimensions. They are stronger, rhore 
easily managed, in less danger of being stove or 
crushed by ice, and are less expensive. But of these 
advantages of a small vessel, the most important is 
its greater comparative strength ; as ships become 
weaker, it can easily be shown, as they increase in 
magnitude. A small sloop, carelessly and un$ciew- 
tifically built, can lie aground with a full lading of 
heavy goods on board, on a very uneven surface, and 
yet sustain little or no injury ; nay, loaded slo~ps, 
which have been driven on shore updn a sandy 
beaeh, in a storm, accompanied with a heavy sea,, 
have sometirries been launched or floated off with- 
,out having sustained any material damage; where- 
as a frigate or a line-of-b&ttle ship, though built of 
the strongest materials, and in the most scientific 
manner, if laid aground in the very best situation, 
and under the most favourable circumstances, is of. 
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ten ruined. The fact is, that the materials of 
which the largest vesseis are built, are only of the 
same strength as those used in the consttuction 
of the smallest, while the timbers and planks 
in a line-of-battle ship, when compared with those 
of a small vessel, are by ho means of a thickness 
proportionate to its tonnage, Hence a large vessel, 
however firmly built, can never possess the aame 
comparative strength as a small one. Besides, the 
momentum of a large heavy vessel striking a rock, 
a mass of ice, or other similar body with a given ye- 
locity, is so much greater than that of a small ship, 
that the difference of the shock is vastly @Eater 
than the differehce of the strength of the two. 
Thus, we will suppose, the weight of two vessels 
with their ballast and stores, one of 400 tons and 
another of 100 tons burden, to  be proportionate to 
their tonnage, and that they both strike an immove- 
ablemass of ice with the same velocity, say, six 
miles per hour. Then the momentum of the for- 
mer will be represented by the number 94, and 
of the latter by 6, or as four to  one, being in the 
same relation as their tonnage. But the comparative 
difference of strength of the two, we know, will pro- 
bably,be not greater than as two to one; consequent- 
ly, the capability of the smaller vessel for resisting 
the concussion, will be twice as great as that of the 
larger; or, in other words, thc vessel of 100 tons 
burden, would bear a blow 
city of eight miles per 110 
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one would bear a stroke given under half that velo- 
city. Witb regard to pressure between two sheets 
oFice, it is clear, that a large vessel would have an 
advantage over a small one, were it not that a small 
vessel, if of a proper construction, often rises, when 
squeezed, several feet above her usual floating-mark, 
while a large heavy ship, usder the same circum- 
stances, remains nearly fixed, and is, consequently, 
much more compressed. I 

In the perilous and remarkably disastrous voyage 
performed by Captain James, in the years 1631 
and 1632, when he wintered in Hudson’s Bay, the 
smaflness of his vessel affording an extraordinary 
degree of stre~gth,  compared with a larger vessel, 
was the means of saving himself and his crew under 
a variety of dangers. This vessel, of only 70 tons 
burden, cndured six or seven such beatings against 
rocks and ice, as would doubtless have occasioned the 
destruction of almost any vessel of such a size as 
was lately employed for discovery in the Polar re- 
gions *. Captain James’s little vessel, besides en- 
during its full share of heavy storms and high 
Seak, both under sail in the main ocean, and at 
anchor in shallow water ; besides beating and driv- 
ing about among ice for twenty days together, and 
lying all winter, full of water, on an uneven and 

* The four vessels equipped for discovery in the year 181 Ls, 
were Gom 250 to 380, tom burden. 



stony beach,-was two or three tim& cxposed t Q  a 
dreadful beating f’rom ice, agitated by a heavy sca, 
and was four timcs on shore tip011 rocks, during 
strong winds or considerable sivells, in one of which 
instances, she was left by tlie tide hanging on tlw 
point of a sharp rock, so that the greatcst appre- 
hension was excited that she would x p e t  ; yet, 
after passing through all this uncommon series of 
dangers, the littlc bark took home its crciv in safc- 
ty e. 

Hence, it is evident, that a vessel intended for 
discovery in the Polar Seas, should be just large 

$1 for conveying the requisite stores and pro- 
visions, and for affording comfortabIe nccommodatjon 
to  the navigators, but no larger. Perhaps a vcssek, 
of about 150 tons biirclcii, would be fully sufficient 
to  aiiswer evcry purpose. 

The numerous disasters to  which Captain James 
was exposed, are to be attributed to his total igiio- 
rancc of the nature of the ice, and of thc countries 
which he cxplorcd ; and to  his having refuscd, on his 
outset, to takc nloiig with him any persons, who, in 
these rcspects, mcrebetter illformed thanhimself. But  
lie soon had occasion to  rcgrct his want of practical 
knowleclge of tlicse peculiar regions, his deficiency 
in which led him into numerous difficulties. Hie 

* Captain Jmes’s voyage is included in Churchili’s rr c01- 
kction of Voyages p in Clarke’s w Naufiagia,” &c. The 
original edition was published by the corpivand of King 
Cliarles I. in 1638, 
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first mistake, ,was to get entangled among the ice 
lying about Cape Farewell, where he had nearly lost 
his vessel ; and his subsequent errors were also pro- 
ductive of many distresses. It is strange, that any one 
should have imagined, that unacquaintance with the 
country intended to be explored, could be of advan- 
tage to the voyager. The navigation of the Polar 
seas, which is peculiar, requires in a particular man- 
ner, an extensive knowledge of the nature, proper- 
ties, and usual motions of the i& ; and it can only 
be performed to the best advantage, by those who 
have had long experience in working a ship in icy 
situations. It may be remarked, in support of this 
assertion, that all the great discoveries to  the north 
and west of Greenland, have been made by persons 
well acquainted with the navigation of' the arctic 
seas. Baffin, when he discovered the b3y bear- 
ing his name, and boldly traversed it with only one 
small bark, had been employed on three several 
voyages of discovery before, as well as on one or 
more voyages to the Spitzbergen whale-fishery. 
Davis and Hudson also had each had experience 
in the navigation of these seas, before they made 
discoveries of any consequence ; Hudson, we know, 
having been three voyages on discovery, and Davis 
two, before they found the straits and bay which 
are still called by their names*. 

1 

* Want of experience in the navigation of icy 8888, is the 
only objection to Officers of the Royal Navy having the direc- 
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It might be a material assistance’. to those em- 
ployed in completing the examination of B a n ’ s  
Bay, as well as productive of some interesting in- 
formation in meteorological phenomena, were a ves- 
asel or two to remain in the northern part of this bay 
during the winter. Vessels having to  penetrate the 
ice from the main. .sea in the usual way, cannot 
probably obtain a passage into the Bay before the 
middle or end of the month of July, when the sea- 
son is so far advanced, that if the navigators intend 
to retrtm,+they oan only calculate upon an interval 
of six ok eight weeks, before i t  will be prudent for 

ake their escape out of the Bay. But by 
Iovintering in the northern part .of the Bay, there is 
little doubt but that the vessel would be released 
by the ice as early as May or June, and thus be 
affofded about double the time for research that 
%could be obtained by wintering out of the Bay ; at 

tion of expeditions intended for discovery in the arctic regions. 
No one has a higher opinion of the nautical skill and bravery 
of OM naval cormnanders than I have, (having myself served 
some time in the Navy, and witnessed their talents,)-yet I 
cannot yield the palm to them for that description of talent re- 
quisite for performing to the best advantage the navigation 
among ice. No officer, I believe, would expect to equal the 
river pilots, or the masters of the Gravesend boats, in working 
their little vessels UP or down the Thames ;-for no judgment, 
however profound,-no talent, however acute, coda supersede 
the necessity of practice for performing this navigation with the 
beauty and correctness with which it is accomplished by these 
practised pilots ‘and boatmen. 
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least, such we know would be the case in other si.. 
inilar parts of the Polar countries. In  Hudaon’s 
Bay, for instance, the ice clears away fimn the nor- 
thern shore long before thc southcrn part is at all 
accessible* ; and at  Spitzbergen, though the sea 
should be so encumbered with ice as to prevent gur 
approaching its coasts beyond the 76th degree of 
latitude until the end of May or bcgiiiiiing of June, 
yet near the western and northern parts of the 
shore, there is usually a navigable sea much earlier. 
There would not, I imagine, be any very gre& 
danger in making this experiment, provided a sufr 
ficient quantity of fresh provisions for the prevention 
of the scurvy among the crew were taken out -f, and 
certain precnutioas for the preservation of the ships 
adopted. A n  ingenious apparatus now in use at 
Leith, invented by Mr  Thomas Morton, sh ip  
builder, and for which he has recently taken out 
a patent, might, I think, be made use of to advan- 
tage by any vessel proceeding to  distant regions on 
discovery. A trifling damage sustained by a ship 
employed in such a voyage, is often shficieiit fot 
putting a stop to any further research ; but the use 

* See Ellis’s Voyage to Hudson’s Bay, p. 321. 

+ Fresh provisions certainly form one of the best preventives 
of the scurvy, and may be taken aut in any quantity to the 
bolar countries, without any preparation whatever j the action 
of the cold to which they soon become exposed, preventing 
pctre€action. 
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of Mr Morton’s apparatus would afford the means 
of repairing every ordinary damage in almost *any 
country. The coiitrivancc consists of a simple frame 
of wood, adapted for supporting a vessel in an UP- 

right position, traversing on a kind of rail-way, 
fixed on an inclined plane at the margin of a river 
or the sea, and extending from above the reach of 
the tide down to the low-water mark. This frame 
being launched into the sea, as far as the lower end 
of the rail-way, reccives the vesscl upon it a t  higli- 
water, when, by the use of blocks or chocks of wood, 
placed on the sides of the frame, moveable by means 
of ropes towards the centre, the vessel is supported in 

, an upright position, and then, by the applimtion oE 
a mechanical purchase, consisting of a coinbination 
of wheels and axles, constituting a powerful winch, 
the frame and the contained vessel are drawn up 
together on dry land. Wi th  this apparatus, a vcs- 
sel of 290 to 300 tons burden, might be takcn, by 
12 or 18 men, entirely beyond the reach of the 
+tide in the course of about an hour *. The advaii- 
tage of such ai1 apparatus in a vessel bound to the 

* The intention of Mr Morton’s invention is to supersede 
the necessity of dry docks, over which it possesses severd ad- 
vantages. An apparatus calculated for taking up a vessel of 
300 tons burden, can be built for the sum of 5001. or (iOOl ; 
md, when once fixed, vessels can be taken up for an expence 
of 258. to 30s. ; whereafi tlic colnlnoll chayge for putting a ship 
mto a graving-dock, is, in soine places, as lligll as l O l .  
.. 
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Polar regions on discovery, might be very grectt, 
provided, in the place where there should prove 
necessity for using it, the rise of tide should be 
suficient for admitting its application, and the 
beach should be of a sloping nature. It could be 
prepared in short pieces, so as to be fitted together 
with screws ; and though intended for sustaining 
the weight of a ship, would be by no means very 
cumbrous.. Indeed, any vessel of 200 tons burden 
or upward, might easily carry it out in her hold, 
without materially, if at all, interfering with ,the 
room requisite for her stores. Thus a vessel having 
occasion to winter in Baffin’s Bay or Davis’ Strait, 
would require only the adjustment of the frame and 
,wags, which three or four skilful meclianics might 
effect in a few days, before she could be hauled up 
on dry land, quite beyond the reach of either ice 
or tides, where she would constitute as comfortable 
a dwelling as could be expected in such a country. 
The  apparatus could evcn be applied where there 
was not a fall of tide equal to the depth,of water 
drawn by the vessel, by the use of a small coffer- 
dam;sufEcient only to stop out the tide at low- 
water, until the rail-way should be adjusted so far 
down that at high-water the vessel could float up- 
on the frame while rcsting on the rail-way. Then 
the force of the ship’s company would be amply suf- 
ficient for drawing the vessel up on land. 

In  seas peqictudly encumbered with ice, and 
probably crowded with islan&, if not divided by 
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necks oE land, the chance of great discoveries and 
of extensive navigations toward the fiorth-west, even 
under thc bcst arrangements, and under the boldest 
seamen, is but small. The most certain method 
of ascertaining the existence of a c6mmunication 
between the Atlantic and Pacific, along the nor- 
thern face of America, would doubtlcss be bg jour- 
lieys on land. Men there are, who, being long used 
to  trawl upon snow in the service of the Hudson’s 
Bay Company, would readily undertake the journey 
from the interior lakes ofi North America to the 
Frozcn Occan, or, in case of a continuity of land 
being found, to the very Pole itself; of whose suc- 
CCSB we should certainly have a reasonable ground 
of hope. The practicability of this mode of ina- 
king discoveries has been fully proved by the jour- 
neys of Mackenzie and Hearne ; and the possibility 
of performing very long journeys on snow, mn be 
attested, from personal experience, by any persons 
who have wintered a few tiines in Hudson’s Bay. 
The mode of travelling in these northern countries, 
is peculiar. A long journey can best be performed 
when thc ground is covcred with snow. 111 this 
case, each traveller is provided with a pair of snow- 
shoes, and a sledge of eight to  twelve feet in length, 
and one foot in breadth, on which, all the appa- 
ratus and provisions requisite for the jouriiey, are 
drawn by hand, Sometimes dogs are used to assist 
in  drawing tlic sledgcs ; but as the traveUers are. 

VOL. J, c 
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apt to fall shott of provision for them, tlley cannot 
place absolute dependance on their continued help 
Without the use.of dogs, a strong experkiced trad 
veller can perform, on an average, about twenty 
miles a-day3 dragging after him 100 to  150 pounds 
weight of articles upon his sledge. WheB the sur- 
faoe of the sndw is frozen and firm, he can occasion- 
ally accomplish forty miles in a day, but this re- 
quires an effort too laborious to be continued for 
many days together. The best opportunity for 
passing these almogt desert countries, is when the 
ground is covered with snow; the best time of' 
the year, perhaps in the spring months ; and the 
most favourable hour, from one or two in the 
morning until sun-rise. After sun-riie, the surface 
of the snow is apt to become soft, on which the 
firrbher progress of the traveller is suspended ; he 
then rests until the evening, or until the following 
morning, @hen the snow having become encrusted 
with ice, he advances with ease and celerity. If 
he finds himself mucb pinched with cold when ha 
rests, he sets out and walks until the proper heat 
of his body is restored, then refreshing himself with 
a little nourishment, composes himself to sleep. Ha 
must b h ~ ~ a c  on the snow. Here, without shelter 
from hut or tent, he rcsts, if not as comfortably, at 
least ths contentedly, as those accustomed to  more re- 
finement can, in their well-arranged couchcs. H; 
u~al~yhollows out a.place in the snow to sleep iqnnd 
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on the windward side places his sledges 9n their 
edges for a defence against the wind ; then laying 
down a, few twigs of bushes or trees, when he can 
meet with them, in place of a bed, he wraps him- 
self in his blanket, covers himself with his upper 
garments, which he makes 'a practice of throwing 
off when he rests, and enjoys his repose. The 
principal articles provided by the experienced tra- 
veller for his subsistence, consist of tea, oatmeal, 
bacon, bread, and sometinies a few fish or fowls, but 
110 spirits ; and whenever he finds it necessary to 
use artificial stimuli for accelerating the circulation 
of the blood, and promoting the heat of the system, 
instejd of resorting to spiritous liquors, knowing 
them to  be injurious, he drinks fieelyof warm tea, 
which the plentifulnesc of wood for fire in the in- 
terior of North America, generally affords him a 
ready opportunity of preparing. €Xis relish, with 
his tea, consists of a bit of broiled bacon, and 
perhaps a little oatmeal porridge ; which articles, 
when other supplies of fowl, fish or quadruped, fail, 
being effectual for his nour\hhment, he lives op 
with contentment. W i t h  these measures and re- 
sources, travelfing usually in the night or morn- 
ing, and bisoLiaclring on the snow ; subsisting, 
when necessary, on the scanty provision taken 
out with him, but always depending on occa- 
sional supplies of birds, fishes and quadrupeds; 
which seldom wholly desert these countries ; a d  

c 2  
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directing his route by the compass, with the assis- 
tance generally of Indian guides, he performs jour- 
neys of 1000 or 1500 miles in the course of two 
or three months. The pturmiguns or willow-par- 
tridges, which are generally plentiful in winter near 
Hudson’s Bay ; the musk-oxen, the wild buffaloes, 
the rein-deer, and the hares, which are found in cer- 
tain situations throughout the northern parts of 
America, even to the Frozen Ocean, together with 
the quantity of fishes which occur in almost every 
yiver and lake, afford a tokrably regular supply of 
provisions *- 

* The willow-partridges are caught in a very simple way. 
They are attracted by an artificial surface of gravel spread on 
a hillock of snow, on sight of which, these birds requiring 
this article for assisting digestion in the winter time, when 
they feed on the tops of the willows, descend in large flocks 
upon it with precipitation : A net extended by poles is erect- 
ed mar the edge of the surface oE gravel, and a string con- 
nected with the props by which it is supported, is held by a 
person on watch in any iieighbouring cover, who, on observ- 
ing a sufficient number of birds on the gravel, pulls away the 
supports of  the net, so that jt falls upon them, and often en- 
tangles above fifty at a Rad  In this way 200 or 300 birds 
have frequently been taken in a winter’s morning. Hares are 
commonly taken with snares, sometimes to the amount of 
forty or fifty in a niglit;-the oxen, buffaloes and deer are 
huntcd or shot ;-and fishes arc ,caught with nets extend- 
ed beneath a surface of ice in a lake or across R river, or taken 
by a baited hook introduced into a small hole m%de in the ice- 
which, to be effectual, is kept in continual motion. 



The plan of performing a journey in this wayy 
for discov.ering the northern terminatiolt of the 
American Continent, and for tracing it round to 
h junction with the coasts of the same country 
washed by the Atlantic, might be in some measure 
as follows. The party intended for this expedition, 
which should consist of as few iiidividuals as pos- 
sible, ought, perhaps, in the course of me summer, 
to make their way to one of the interior settlements 
of the Hudson's Bay Conipany, or of theCanadian 
traders, such as Slave Fort, on thc Great Slave 
Lake, situated in the 62d degree of latitude, or Fort 
Chepewyan, near the Athapescow Lake, in latitude 
5s" 40', from whcnce Sir Alexander Mackeiide 
embarked on his voyage to the Frozen \ocean ; and 
there abide during the first winter. Supposing the 
travellers to winter at Slave Fort, they might calm 
culatc on being within the distance of 200 leagues, 
01' thirty or forty days journcy, inoderatc travelling, 
of the Frozen Ocean *. In the month of March 

* Mackenzie performed his voyage from the western angle 
of the Great Slave Lake to the island in latitude GgO' 14', 
which formed tlie termination of his navigation towards the 
north, in fourteen days. Here, if not actually in the frozen 
ocean, he was eyideritly very near it, and in a sea coinmuni- 
cating with it, of whicli we have full proof, from his having 
observer1 traces of Esqaimaux, fragments of whalebone, boats 
covered with skins, and most particularly from the circum- 
stance of his having seen sever4 white-whales, (Bdcenn a!- 
bicans,) animds w~iic~i,  thougll common in the rivers of Hud- 
son's Bay, arc never seen far from t lx  sea. 
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or April, the party consisting of  two or three Eu- 
ropeans, one or two Esquimaux interpreters, and 
two? or more Indian guides, provided-with every 
thing requisite for the undertaking, might set out 
towards the north. The bad effects to be appre- 
hended from the enmity known to exist bctwcen 
the Indian and Esqufmaux, would probably be pre- 
vented, by having persons of each nation along with 
them ; indeed, that enmity, which was a few years 
ago so implacable, and of which such a horrid inr 
stancc was witnessed by Hearne ’in the year 1771, 
is now, happily, considerably assuaged *. 

On the arrival of the travellers among the Es- 
quimaux, their Indian guides, from fear of this 
nation, would probably desert them, but the pre- 
scnce of their Esquimaux interpreters wsuld Secure 
them a good reception, When once they should 
meet wihh these people, they would have a strong 
evidence of their being near the sea, as it is well 

Between the Indians and the Esquimaux a mortal enmity 
used to exist. An Indian who was unfortunate in losing his 
friends, or in suffering any other particu1a calamity, was in 
the habit of superstitiously attributing it to the agencies or 
witcheries of the Esquimauux : to revenge himself, there- 
fore, wd to soften the anger of his tutelar dcity, he thought it 
necessary to engagc in an u Esquimaux hunt,” and thus glut 
his vile passion for bloodshed, by destroying a certain number 
of these unoffending people. This horrid practice, however, is_ 
now, from the advaiice of civilization, rapidly sinking into 
disuse. 
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known the Xsquimaux never retire far from the 
coast. This is a strong confirmation that the waters 
seen both by Hearne and Mackenzie, were arms of 
the sea. On their arrival at the coast, it would be 
necessary to associate with the Esquimaux, to  sub- 
mit in some measure to  their mode of living ; and 
to  effect any considerable discovery, it might be 
requisite to  spend a winter or two among them ; in 
which case they might trace the line of the Frozen 
Ocean to such a length, that the placc where it 
joins the western coasts of Baffin’s Bay, or Hud- 
son’s Bay, or the eastern side of Greenland, would 
be determined. Or, if it should be objection- 
,able wintering knong the Esquimaux, several 
expeditions might be sent out at the same time 
froin different stations, and 011 different meri- 
dians. One, for instance, might start, from the 
north-western part of Hudson’s Bayt and pro- 
ceed to the north-west, and another from the 
mine place towards the north ; a third might start 
froin the Slave Lake towards the north-enst ; and a 
fourth from the same station towards the north or 
north-west ; the expence of all which would pro- 
bably be less than that of onc expedition by sea. 
We have several proofs of the practicability of this 
plan ;-from the journeys which the settlers at Hud- 
son’s Bay and the North American Iiidians fie+ 
qucntly make ; from the voyage of Mackenzie, and 
the journeys o f  Hearlie ; and froin thc willingness 
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of persons well acquainted with the nature mid daii- 
gers of the enterprise, to  undcrtake it *. 

SECT. IV. 

Rcmarks on t h  Opinion qf a S C ~  Conamunica- 
tim betreeen the Ailantic and Fat@ Oceans, 
by the .North Pole. 

T m  scheme suggested by Robert Thoriic of 
Bristol, of finding a passage to  Iudin across thc 
North Polc, about the ycnr 1527, appears to have 
been immediately attempted, by an cxpeditioii con- 

* I have conversed with some persons who have performed 
journeys of above 1000 miles, over a surface of snow, during 
the winter, in the way above described, and who would not be 
unwilling to undeibke an expedition for indcing discoveries in 
the Frozen Ocean. 

Since this sheet ww sent to  press, I have leained with sa- 
tisfaction, from authority which is unquestionable, that Go- 
vernment, in concert with the Hudson’s Bay Company, have 
taken measures far the immediate investigation of ‘the coast of 
the Frozen Ocean, from the mouth of the Copper Mine River, 
eastwjrd to Hudson’s Bay, or Baffin’s Bay, 01’ other coast, with 
which it may, on examinatioii, be found to be connected. 
Lieutenant Franklin, it is said, accompanied by persons expe- 
rienced in the modes of travelling in that country, i6 to be em- 
ployed on this interesting service. From this officer’s known 
#ea1 and activity, and from the promising character of this mode 
of making discoveries, the most satisfactory results are to be 
anticipated ; for, whatever progress may be made in tracing the 
shores of the Frozen Ocean to the eastward, will be a certain 
step towards the completion of the discoveries which have ex- 
cited such uncommon intgrcst. 
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sisting of two ships,sciit out by order of Henry VIII. 
One of the ships, we are iuformed, was lost: of 
the nature of the success of thc other, we have but 
a very unsatisfactory account *. 

After this voyage, Baren tz, Heemskerke and 
Ryp, attempted the trans-polar navigation in 
1596 ; Hudson in 1607 ; Jonas Poole in 1610 a i d  
1611 ; BafEin and Fotherby in 1614 ; Fotherby in 
1615 ; Phipps in 1773, a i d  Buchan and Franklin 
in 1818. 

Thc highcst latitude attained by any of thcsc na6- 
gatoqdid not,it would appear, exceed 81”. Hudson’s 
highest latitude by obscrvation, was SO* 23’. Poole‘s 
greatest latitude attained, was 7 9 O  50’ on his first 
voyagc, and about 80“ on his sccond. Ba%n and 
Fotherby reached about 80” 16’. Captain Phipps 
80’ 48’, and Captain Uuclian about 800 ’20’. &’Iy 
Father, in the ship 1Eesolution of Whitby, in the 
year 1806, with whom I then served as chief-niatc, 
sailed to 8 much higher latitude than any of tliese 
voyagers already eunmemtccl. Our latitndc, on 
three occasions, in the month of May, as derived 

* Hackluyt’s Voyages, vol. iii. p. 121). One of the ship 
employed in this service was ciilled the Dosimrs Yd)ircw ; 
but as to the names of the voyagers we have no account. 
From the bare information Hackluyt was able to collect, it 
would appear that the endeavours of the commanders had 
been directed mare towwds the north-west than towards the 
North Pole, though the latter appcars evidently to have been 
the originill design of the voyage, 
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from observations taken with a sextant by myself 
and my father, was 80° 50' 88", 81' 1' 53", and 81" 
1% 42'I; after which, we sailed so far to thc north- 
ward, as made it about 81" 30' ; which is one of the 
closest approximations to the (Pole which I conceive 
has been well authenticated. The Honourable 
Daines Barrington, it is true, informs us, in his dis- 
cussion on '( the probability of reaching the North 
Pole," of several vessels having sailed much farther 
towards the north. I n  his first two papers, of '' in- 
stances of navigators who have reached high northern 
latitudes," he produces four examples of vesscls ha- 
ving sailed to latitude SXi0 ; seven to 820 or upward ; 
three to  83O or more ; six vessels in company to 860 ; 
three examples to 880 : two ships in company to 8g0, 
ancione to 8 9 & O  #, besides several others brought for- 
ward iahis later papers. But with regard to  these ex- 
amples, I may observe, that all the instances of navi- 
gations having been performed beyond the 84th de- 
gree, are given from very loose authority, such as 
the vague reports of the Dutch whale-fishers ; and 
in no case, I believe, from the direct'communi- 
cations of the voyagers themselves. As such, I 
conceive, there is  110 reliance whatever to be placed 
upon these extraordinary instances. It may not, 
however, be so easy to get rid of the accounts of 
ships having sailed as far as 82O or 830, the instan. 
ces being so very numerous, and some of them so 

'( * Miscellaiiies," 1). 1,-40. 



every particular ; but still, there is rooin for some re- 
marks on them, It may be observed, that though 
the latitudes in some of the cases noted by Bar- 
rington, are said to have been derived from celestial 
observations, yet it appears, that they all, or nearly so, 
were given from memory, by thc persons who them- 
selves performed thc voyzgcs, 01: by others who had 
had intercoursewith them, But with regard to those 
accounts, communicated by the voyagers who had 
themselves made the observations, we find, that 
above half of them were from oral testimony only, 
at the distance of eightoen to  thirty years, from the 
time when the several navigations were performed. 

Hence, the faithfulness of their memories, after a 
lapse of so many years, may rcasonably be question- 
ed. One of the most modern instances, indecd, 
may be objected to, on very good grounds. Captain 
Clarke is said to have sailed to and Captain 
Batcson to 8Rp 15; in the year 1773%. Now, this 
was the year in which Captain Phipps proceeded 
on discovery towards the North Pole, who, notwith- 
standing he made apparently every exertion, and 
exposed his ships in no common degree ; though lie 
repeatedIy traced the face of the northern ice from 
the longitude of 2" E,, where the ice bcgm to trend 
to the southward, to 20" E., where he was so dan- 
gerously involved, was never able to proceed beyond 
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80" 48' N., and even that length only once in the 
season. Is it reasonable, therefore, to suppose, that 
whale-fishers, sailing in clear water, without any 
particular object to induce them to  proceed far to- 
wards the north, should exceed the length to  which 
Captain Phipps attained in the same year, and 
within a few days of the same time, by eighty-seven 
miles towards the north ? I imagine, on the con- 
trary, that both Captain Clarke and Captain Bate- 
son had been mistaken in their latitude, and had 
not been so far as Captain Phipps, or at least not 
farther. But I by no means wish to  infer, that all 
the cases brought forward in Bamington's Miscel- 
lanies are equally objectionable, or that no voyager 
has ever sailed beyond the latitude of 81" or 82" ; 
though I feel persuaded, that, among the numerous 
instances produced to prove this point, few of them 
can be relied on. The prevailing desire, indeed, 
to communicate extraordinary circumstances, has a 
tendency, in some measure, to bias the judgment of 
the most candid person, and has, no doubt, occasion- 
ed very many exaggerated statcinents ; for all navi- 
gators who have procceded to a very great extent 
into any unknown region, especially where they 
have little opportunity of dcterminiiig their real si- 
tuation, naturally givc the farthest point in their 
opinion, when they are in doubt, rather than tlie 
ilearest. 
siriking illustration of this fact. Tlic Larkins of 

Xven so late as the year 1817, we have 
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Leith, which succeeded in the whale-fishery in Baf- 
fin's Bqy, at an unusual season, and in an unusual 
latitude, was reported, on her arrival in Britain, cven, 
I believe, by the master himself, to have been as 
high as 80" in Baffin's Bay ; but on minute inquiry 
being made, as to  the authority on which the Cap- 
tain founded the belief of his having been to  so high 
a latitude, and so far beyond what was supposed to 
have constituted the limits of the Bay, he could 
o ~ l y  declare with full confidencc, that he had been 
to about 7'i"". Now, had this circumstance passed 
Over unnoticed for fiftecn or twenty years, as was 
the case with the greater number of the instances 
quoted by Barrington, the master of the Larkins 
himself, though without the least design to deccive, 
would, in all probability, have stated it 8 s  a fact, 
and would have believed his awn statement to have 
been correct, that he had actually proceeded as far 
as the latitude of 80". Many other illustrations 
might be brought forward, of tho tendency to  add 
to any thing extraordinary, rather than to detract ; 
SO that persons relating the same circumstaawe oc- 
casionally through a series of yearst and thus pre- 
serving the recollection of the story as they last 
communiaated it, though they might have long for- 
gotten the original event, havc, by the most trifling, 
and at' the time apparently unimportant additions, 

* Quarterly Review, No. xxxv. p. 212. 
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been carricd at last to  the most extravagant lengths. 
And that they themselves believe to be true what 
they commpnicate, can be shown, from the circum- 
stance of their not scrupling to tell the story in the 
presence of persons, who, they well knew, were joint- 
ly with themselves, observers of the original fact, 
Sucl; caws I have often met with ; and such have 
probably been noticed by almost every person who 
has attended to  things of this nature. Hence, the 
~ncertainty of oral testimony. 

However dubious we may be of receiving the zm 
counts brought forward by the Honourable Daines 
Barrington, to  prove theoccasional accessibility of the 
83d or 84th parallel of north latitude, to  enteilpris- 
ing voyagers, of this, I conceive, we may be as- 
sured, that the opinion of an open sea round the 
Pole, is altogether chimerical. We must allow, 
indeed, that when the atmosphere is free from 
clouds, the influence of the sun, notwithstanding 

 it^ obliquity, is, on the surface of the earth or sea, 
about the time of the summer solstice, greater 
fit tlie Pole, by nearly one-fourth, than at the 
equatorx. Hence it is urged, that this extraordi- 
nary power of the m i ,  destroys all the ice generat- 
eci in the winter season, and reuders the teinpera- 
tnre of the Pole, warmer and more congenial to feel- 
ing, than it is in some places lying nearer the qua,. 

Edjobtirgli Review, No. LIX. p. 11. 
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tor. Now, if it be admitted, that the influence o f  
the sun at tlie time of the summer solstice be near. 
ly ohe-fourth greater at the Pole than it is at tlie 
equator, it must be allowed, from the same pxinciple, 
that this iiifluence in the parallel of 7ts0, where it is 
only about one forty-fifth part less than what it is at 
the Pole*, must also be considerably greater than at 
the eqnntor; and, therefore, that whatever effects are 
produced by the snn’s peculiar action at the Pole, the 
same, ia R proportionate degree, must be felt at the 
parallel of 78”. We shall endeavour to ascertain, 
whether tlie presence of the sun during several 
months together in the Spitebcrgen Seap produces any 
thing like the effect presumed by the advocates of 
an open sea at the Pole. 

From various meteorological calculntions, founded 
on a careful investigation of the ‘laws of tempera- 

* AS the solar influence is proportional to the sines of the 
sun’s altitude, the power of the sun at the Pole, is to its power 
at the same time in any other htitude where it does not set, 
as the.sine of tlie sun’s altitude at the Pole, is to half the sum 

‘#of the sines of the S U ’ 6  greatest and least altitude during the day 
,in the other latitudereferred to, nearly. Thum the solar influence 
bt the Pole at the solstice, on a given horizontal surface, repre. 
sented by the number 1, is equivalent to the sine of 234, the 
sun’s altitude (the multiplier in this case being 1, and divider or 
radius being also I )  or 3968. And in the latitude of 78O, the 
sine of 354, the sun’s greatest altitude or 5807, added to the 
sine 01 114, the sun’s laast altitude or 1894, and the amount 
divided.by 2, gives 3900, for the solar influence :it the solstice 
in latitude 780; which is less by about i6 th part, than thc solar 
influence at the Pole, but grcatcr tlian it is at tlie Equator. 
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ture, it has been deduced by Professor Kirwan, that 
the means of temperature of the months of May, 
Junc and July, in latitude 783 are respectively as 
high as 3T, 51O.5, 5W.5, and thc mean of the year 
3342 or, according to other meteorolog<sts $492, 
notwithstanding no allowance appears to have been 
made for the supposed extraordinary power of the sun 
when continually above the horizon. But from calcu- 
lations founded on twelve years observations on the 
temperature of the icy regions, I have determined the 
mean temperature of the month of May, latitude 
780, to be 220.5, of June 310.4, of July 37"; and of 
the whole year I7", being below the teinperatures 
calculatcd, by 1495 in May, W.1 in June, 13O.5 
in July, and 1Gi" or in the mean annual tempe- 
rature *. Hence, so far from the actual influence 
of the sun, though acknowledged at a certain season 
t o  bc greater at the Pole than at the Equator, be- 
ing abovc what it is calculated to be by the orcii- 
nary formulac for temperature, it is found in lati- 
tndc 780 to be greatly below it,-how then can the 
tcmperature of the Pole be expected to  be so very 
ciiffcreiit ? From the remarks in the ensuing pages 
it will be shown, that ice is annually foimed during 
nine months of the year in the Spitzbergen sea ; 
and that neither calm weather, nor the proximity 

* Appendix No. I., contains the whole series of Meteorolo- 
gical Tables for the year 1807 to 181 8 iiiclusive ; from whence 
these results, as included in No, II., are derived. 
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of land, is essential for its formation. Can it tlien 
be supposed, that at the Pole, where the mean an- 
nual temperature is probably as low as IO"", that 
the sea is not full of ice? And as the quantity of 
ice dissolved every summer near Spitabergen, by 
the action of the sun only, is very small wben coin- 
pared with the quantity that is there generated,- 
can it be imagined, that the whole quantity gene- 
rated at  the Pole during the ycar should be dis- 
solved by the power of the sun in the course of 
two or three summer months? Were the mean 
temperature of the Pole, indeed, above the freeziiig 
point of sea-water, that is, as high as 310 or 32", as it 
is usually estimated, and the mean heat of latitude 
78" as high as 33" or 3B", then the circumpolar seas 
would have a chance of being free from ice ; but 
while the temperature of the former can be shown 
to be about 18", and the latter 11" below the free- 
zing temperature of the sea, we can have no rea- 
sonable ground, I conceive, for doubting the con- 
tinual presence of ice in all the regions immediate- 
ly  s,urrouiiding the Pole t. 

VOL. I. D 

* See Appendix, No. 11. 

f Should there be land near the Pole, portions of open 
water, or perhaps even considerable seas, might be p1'odt- 
ced by the action of the current sweeping away the ice from 
one aide of it almqst as fast ns it could be formed ; find  an- 
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Though the extent to which our early navigators 
attained in their attempts to reach the Pole, may 
be a little doubtful, yet the limit to which thc Po- 
lar Seas are now navigable towards the north, will 
have a fair chance of being determined, in conse- 
quence of the alteration which has been made in the 

\ act of Parliament offering a reward of 5000 1. to the 
person who shall first sail beyond the 89th degree 
of north latitude. This premium was first offered 
by act ‘16th Geo. 111. c. 6. ; but though it has now 
been in force 43 years, it has never produced any 
discovery, nor even, perhaps, a single attempt. The 
reason is obvious. No one employed in the whale- 
fishery, who had the opportunity, would hazard his 
life, his property, and the success of his voyage, in 
seeking after a reward which he had every reason to 
believe was quite beyond his reach ; especially as he 
well knew, that although he should sail to within a 
few miles of the extent, which would entitle him 
to the premium, and there be interrupted by some 
insurmountable obstacle, yet he could have 110 

claim on the reward. Hence, while he considered 
the prize as beyond his reach, the adventurous 
voyager had no stimulus to lend him forward; 

- 
ties in such a case might also be produced 011 the leeward side 
of the land during any powerful and continued winds; but 
the existence of land only, I imagine, can encourage an expec- 
tation of any of the sea northward of Spitzbergen being annu- 
ally free from ice. 
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whereas, had a proportionate reward been offered 
for a proportionate success, he would have had every 
encouragement to make the attempt. Ip the sese 
sion of 1318, this subject was brought bcfore Par- 
liament, and the law respecting rewards for dis- 
coveries in the Polar Seas, &e. uiiderwcnt revi- 
sion, and was modified and improved by the pas- 
sing of a new act. Aftcr the nomination of 
‘‘ Commissioners for discovering the longitude at 
sea,,” and for cc judging all proposals, experiments 
and improvements relating to thc sanic, and for 
rewarding persons making useful cliscoverics and 
improvements in or connected with navigation,”- 
this act o&rs encouragements for the discovery 
of tlic longitude, and other uscftd inventions tend- 
ing towards the improvement of navigation, and 
then gives the regulations arid conditions on 
which rewards may be claimed for finding a nor- 
thern passage into the Pacific, and for approach- 
ing within a degree of the North Pole, or for ac- 
complishing certain proportions of the said passage, 
or approach. Tlie act still offers a reward of 
90,000 I.  t o  the ownere of such ship or ships, if be- 
longing to subjects, or to the commanders, officers, 
seainen and marines, of such ships, if belonging to 
his Majesty, w1iich shall first find out and sail 
through any passage between the Atlantic and 
Pacific Oceans, in any clirection or parallel o f  tlie 
Northern Hcmisplierc *. And a reward of 5000 1. 

* Act 58th Geo. 111. c. 20. 9 IO. a 

U B  
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t o  the owner of any merchant vessel, or to  the com- 
mander, &e. of any Kiiig’s ship, which shall first ap- 
proachwithin one degreeof the Northern Pole, (4 11). 
It then provides for the reward of certain partially 
successful attempts, permitting commissioners, bg 
memorial, to  ‘‘ propose to his 3Iajesty in Council 
to direct proportionate rewards to be paid to such 
persons who shall first have accomplished certain 
proportions af thc said passage or approach,” and 
then directs, that if his Majesty shall sanction the 
said proposal, “ the same shall be published in the 
London Gazettc ; and any person accomplishing 
such passages, or the specified proportions of them, 
shall be entitled, on the award of the commission-, 
ers, to receive such total or proportionate sums as 
may have been offered *,” (0 12.) 

Since-the- passing of this, act, the commissioners 
appointed by Parliainent have arranged two scales 
of premiums for discoveries towards the North 
Pole, and north-west, which have received the sanc- 
tion of his Royal Highness the Prince Regent, and 

* By the next section commissioners are authorised to take 
such measures as shall satisfy themselves of the correct- 
ness of such claims for rewards, on the subject of disco-. 
very, as shall be made upon them ; and being fully satisfied 
with the examination and proof offered, they are authorised to 
pay the said rewards, or such proportion of them as the claim- 
ant may under this act, or such order in Council, be entitled 
to receive.-Act 58th Geo. 111, c. 20. 5 13. 
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have been published in the London Gazette accord- 
ingly *. They are to the following effect : 

'< 1. To the first ship belonging to any of his Ma- 
jesty's subjects, or to liis Majesty, that shall pro- 
ceed to the longitude of 110" west, or the mouth of 
Hearne's or Coppermine River, by sailing within 
the Arctic circle, 50001.; to  1300 west, or the Whale 
Idand of Mzackenzie, '10,000 2.; to  150" west, by sail- 
ing westward, within the Arctic circle, 15,000 ,?.'; to 
the Pacific Ocean, by a north-west passage, as before 
allotted, the full reward of 20,000 1. 

" 2. 'To the first ship, as aforesaid, that shall saii 
to 83" of north latitude, I000 I .  ; to 85", 9000 Z. ; k 
87", 3000 1. ; to Stlo, 4000 1. ; and to 890, as bdor'e 
allotted, the full reward of 5000 1." 

As this scale for discoveries towards the NortliPole, 
commences with a latitude which there may be at 
least a hope of attaining, there will be no doubt of 
attempts being made to penetrate to the farthest 
navigable point, and of that extreme accessible point 
being soon ascertained. 

* The memorial of the commissioners, presented to the 
Prince Regent, includes the remark, That the progress of 
discovery has (it appears) already advanced on the eastern 
coast of America, and within the Arctic circle, as far as goo 
west longitude, or therenbouts, from Greenwich ;" bnt that 
<' northwards it has not yet arrived, according to my well 
authenticated accounts, so far as 610 of north latitude.'" 
(London Gazelte, 23d March 1819). This corresponds with 
what has been advanced in the foregoing pages, respecting 
the instances of high navigations, given in Fiarrington's Mis- 
.cdlanies. 
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If the masses of ice which usually prevent the 
advance of navigators beyopd the 82d degree of 
north latitude, be extended in R continued series 
to the Pole, (of which, unless there be land in the 
way, I have no doubt),-the expectation of reach- 
ing the Pole by sea, must be altoge,ther chimerical. 
But though the access by sen be effectually inter- 
cepted, I yet imagine, notwithstanding the objec- 
tions which have been urged against the scheme, 
that it would by no means be impossible to  reach 
the Pole by travelling across the ice from Spitz- 
bergen. This project having been given at some 
length in the Memoirs of the Wernerian Society ", 
it may be unnecessary here to repeat the arguments 
in favour of its practicability. Yet it might not 
be well to dismiss the subject without a few brief 
remarks. As the journey would not exceed 1200 
miles, (600 miles each way), it might be performed on 
sledges drawn by dogs or rein-deer, or even on foot t. 
Foot-travellers would require to draw the appara- 
tus and provisions necessary for the undertaking, on 
sledges by hand ; and in this way, with good des- 
patch, the journcy would occupy at least two 
months ; but with tlie assistance of dogs, it might 
- -~ _. 

Vol. ii. p. 328. 

1. When the paper on the Polar Ice, in which this project is 
included, was presentccl to the Werncrian Society, I was not 
aware of the extensive journeys, occasionally pcrformed on 
snow without tlic assistaiwe of :my qimlriipetl, which havc PC- 
ceiitly come to iny kiiowledgc. 
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probably be accomplished in a little less time. Wi th  
favourable winds, great advantage might be derived 
from sails set upon the sledges ; which sails, when 
the travellers were at rest, would servi: for the erec- 
tion of tents, Small vacancies in the ice would 
not prevent the journey, as the sledges could be 
adapted so as to answer the purpose of boats ; nor 
would the usual unevenness of the ice, or the depth 
or softness of the snow, be an insurmountable diffi- 
culty, as journeys of near equal length, and under 
similar inconveniencies, have been accomplished. 

The Russian adventurers who occasionally proceed 
fiom Archangel andneiglibouring places to Spitzber- 
gen, and spend the winter in this dreary country, for 
the purpose of taking sea-horses, seals, and other ani- 
mals frequenting the coast, have been supposed, fiom 
their uncommon opportunities for observation, capa- 
ble of giving an opinion of much weight, on the prac- 
ticability of the journey to the Pole. As such, Co- 
lonel BesufQy (who it seems entertained the same 
opinion as myself, that the only access to the Pole 
was by a journey over the ice) proposed to them 
several judicious queries on this subject, with others 
on the nature of the climate at Spitzbergen in 
winter, their replies to  wliich werc altogetlier dis- 
couraging *. But these men, it may be observed, 

* These queries, with tlieir answers, which are uncommon- 
ly interesting, first appeared in Dr Thomson’s Annals of Phi- 
losophy, vol. ix. p. 381. ; and were afterwards (in 1818) reprint- 
ed in a small voluinc, including Bari*iiigton’& Polar Tracts. 
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who know little or nothing of, the nature of field- 
ice, must be less adequate judges of the practica- 
bility of the scheme than any ,of the whale-fishers ; 
as it is in expectation that field-ice would be met 
with throughout, that renders tlk project feasible. 
On the kind of ice, indeed, which occurs generally 
on the coast of Spitzbergen, in small irregular mas- 
ses, constituting what is called drift-ice, heaped 
one piece upon another to a considerable heiglit, 
intermixed with fragments of ice,-bergs, and form- 
ing as rough a surface as can .well be imagined, the 
journey would doubtless be impracticablc ; but on 
field-ice, found commonly within a few leagues of 
the sea in high latitudes, in sheets of many miles 
in diameter, and frequcntly of very even surface, 
the difficulties of travelling would be very inferior *. 

* Few of the Russian fishers, it is probable, who only fre- 
quent the coast, ever saw any field ice. In the answers to queries 
19. and 25. of Colonel Beaufoy, we find the ice represented as 
mountainous ; as appearing '' monstrously large and lofty 
and as running Sake upon flake fo a great height, so as to make 
the pnssage on foot very difficult; Now, this kind of ice is pe- 
culiar to the coast, and is totally different from field ice. In- 
deed its roughness i s  chiefly occasioned by the resistance of 
the coast, when the ice is forcibly driven against it by the 
power of strong winds. And the large openings of water ob- 
served, also result from the same cause ; for whenever the wind 
blows for a length of time from the shore, the ice, being afloat, 
is generally drifted away. But such effects do not take place 
at a distance from land. I have myself, indeed, been many 
-times so dlosely fixed among ice, that not the smallest opening 
could be observed fiom thc mast head, in any direction. 
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Were, however, the opinion ever so general, that 
the journey could not be accomplished, I should 
still conceive, that one established fact of a journey 
having been performed in a similar region on si- 
milar ice, and under similar disadvantages, would 
be a sufficient answer. But several accounts can 
be brought forward to  establish the fact of similar 
journeys, and some of them equally difficult, ha- 
ving been accomplished. I shall mention a few 
instances. 

Ellis informs us, in his c6 Voyagc to  Hudson’s 
Bay*,” that the North American Indians, who trade 
with the factories of the Hudson’s Bay Company, 
frequently “ travel 200 or 300 miles in the depth 
of winter, tlirougli a wide open country, without 
meeting with any house to receive them, or carry- 
ing any tent to protect them.” And that on such 
journeys, when benighted 011 any open plain, they 
are forced to lie down without fire, under shelter 
only of thc snow. He also mentions, that a man 
can conveniently draw a load of above an hundred 
weight upon a sledge, a distance of fifteen or sixteen 
miles, in a winter’s day?. 

More recent travellers and voyagers inform us, 
that the Indians frcqucntly perform much longer 
journeys in winter ; and it is ail establislied fact, that 
many persons in the servicc of the Hudson’s Bay 

* Page 195. t Id. p. 163. 
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Company, who reside at their settlements, have 
travelled 1000 or 1500 miles through snow on foot; 
in the course of a winter. 

Muller makes inention of the Tchuktchi nation, 
being in the habit of travelling on the ice of the 
sea, in sledges drawn by rein-deer*. The same 
author, speaking of the power of the dogs of the 
Kaptchadales in drawing great burdens, illustrates 
the fact by stating, that in the year 1718, the go- 
vernor, Knees Mischewski, ordered a whole pipc of 
brandy to  be brought from the convent of Ketslioc 
to the city of Beresowa, which was accomplished by 
sixteen dogsf. 

After the lamentable death of the illustrious na- 
vigator Captain Cook, the Resolution and Dis- 
covery, 011 their second advance into the Polar Sea, 
put into the bay of Avatscha in Kamtchatka, for 
obtaining a supply of naval stores and provisions. 
No supplies, however, being to  be had at the neigh- 
bouring town of St  Peter and St Paul, a despatch 
was sent off in a sledge drawn by dogs to Bolshe- 
rietzkoi, a distance of 135 English miles, an an- 
swer to  which was returncd on the fourth day ; so 
that a journey of 270 miles upon snow, was per- 
formed in little more than tliree days and a-halfl. 

* <( Voyages from Asia to America,” Traiisl. p. vii. 
t Id. p. xi. 
$ COOK’S Third Voyage, Juurd, 3d of May 1779. 
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But this speed, though so considerable, was by 110 
lneans equal to  what the 1S;aintchatka dogs are ca- 
pable of performing ; the governor of ICaintchatka, 
Major Behm, (who so liberally and so iiisiuterest- 
edly supplied tlie wants of our voyagers,) having as- 
sured the officers belongiiig to these discovery ships, 
that the journey from St Peter aiid St Paul to Bol- 
sherictzkoi and back, was usually performed in two 
d3ys and a-half ; and that hc had once receivcd an ex- 
press from the bay of Avatscha, which is thc harbour 
of St Peter and St Paul, in twenty-three hours*. 

But  the argument which goes farthest towards 
proving thc practicability of travelling ovcr ice, is 
the fact, of a Cossack having actually perforlned a 
jouriiey of about SO0 miles, in a sledgc drawn by 
dogs, across a surface of ice lying to the iiorthward 
of the 1Eussian dominions. This remarkable cx- 
ploit, as related by Muller, is to the following ef- 
fect. 

Alexei R$arkofT, a Cossack, was sent froin Yak- 
utsk, to explorc the frozcn OCC;~B, in the suininer of 
the year 1714, by order of tlie Russian goveni- 
ment ; but finriiug thc sea so crowdecl with ice, 
that he was unable to inakc any progress in disco- 
very, he formcd tlic design of travelling in slcdges, 
duriiig the winter or spring of the year, ovcr the 
ice, which mi& thcn be cxpccteil to be firin aiid 

a Idem, Jouraal, ad May 1779. 
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compact. Accordingly, he prepared several of the 
eountry sledges drawn by dogs ; and, accompanied 
by eight persons, he set out on the loth of March *, 
from the mouth of the Jana, in latitude 700 30: and 
longitude about 138” E. He proceeded for seven 
days northward, as fast as his dogs could draw,which, 
under favourable circumstaiices, is SO or 100 versts 
a-day t, until his progress was impeded about the 
78th degree of latitude, by ice elevated into pro- 
digious mountains. This prevented his further ad- 
vance ; at the same time, falling short of provisions 
for his dogs, his return was effected with difficulty : 
several of his dogs died for want, and wcre given to 
the rest for their support. On the 3d of April he 
arrived at Ust-Janskoe Siinowie, thc place from 
whence he started, after an absence of twenty-four 
dayst, during which time, lie appears to  have travel- 
led about 8CO miles (. 

Hence, I conceive, that Markoff must have met 
with every inconvenience which could be anticipat- 
ed, in a journey from Spitzbergen to the Pole, or 

* March the 15th, according to Forster, in his Observa,. 
tions made during a voyage round the World,” p. 82. 

I- The verst, being about 54 furlongs, (3500 English feet,) 
tlie average progress of 90 yersts per day, is equal to about 
62 miles, mounting to 494 miles in 7 days. 

jj Muller’s Voyages, &c. Transl. p. 18. 

Accbrding to Forstcr, 19 days. 
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to the nearest land in the direction of the Pole: 
And as this account, derived by Iluller fromthe 
archives of Yakutsk, shows us that Markoffs jour- 
ney, which was' nearly equal in extent to the pro- 
jected journey to  the Pole, was accomplished with 
safety to the travellers, there appears no very great 
reason why a person equally adventurous as Mark- 
off and better provided, might not, in a similar man- 
ner, reach the Pole. 

SECT: V. 

Account of the Progress of Discoveyy in the 
North. 

Some brief remarks have already been made, in 
the foregoing pages, relative to the discovery of se- 
veral of the polar countries, since the period when 
a northern passage to  China and India became a po- 
pular speculation ; but for tracing the progress of 
discavery in the north with any degrce of fulness, 
it will be necessary to go back to a period of many 
centuries, before the passage to India in this way 
was, perhaps, ever thought of. 

The first considerable discovery which appears to 
have been made in or near the Arctic Circle, was 
the result of accident; one of the numerous Scan- 
dinavian depredators, who, in the ninth century, 
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cruised thc northern seas in search of plunder, ha- 
vhg been driven by a long continued storm fiom 
the eastward, upon the coast of Iceland, in the year 
861. This island, from the, quantity of snow seen 
on the mountains, was by its discoverer NAD- 
DODU, at first cnlled Sclmee or Swmdand. It 
was visitcci by a Swcde of the 'name of Gardar 
Suaffarson, tlircc years after its discovery, who win- 
tered there ; and afterwards by another Swede cal- 
led Flocke, who, for assisting him in the naviga- 
tion to this remote country, the compass being then 
uiiknown, is said to  have carried out ravens along 
with him, by the flight 0% which, when set at liber- 
ty, hc dirkctcd his course, :md was led to the re- 
quired country. This island, which had bccn deno- 
ininated IceZand by Flockc, was again visited in 
the year 874 by Ingolf and Lief, two Norwegians, 
t o  whom the country presented so many natural ad- 
vantages, that they, with a few followers, were in- 
duced to settle there about four years afterwards, 
I n  the course of a few years, they were joined by a 
number of Norwegian fltrnilies, who resorted thither 
fiom political oppression ; so that they soon consti- 
tuted a considerable colony. 

The coast of Norway, to the entrance of the 
White  Sea, was examined about this period by a 
person of the name of OHTHJZRE, a Norwegian, 
who himself gave an account of his voyage to Al- 
fred the Great, by whom it has been handed  own 
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t o  us along with his translation of the Onnesta of 
Orosius. 

About the middle, or towards the end of the 
tenth century, an extensive country to  the west- 
ward of Icelaid was discovered, by one of the colo- 
nists of the name of GUNBIORN *, which country 
was visited in the year 982, by one ERIC RAUDA, 
a person who had fled from Norway to  Iceland, to 
avoid the punishment due to  the crime of murder, 
with various other misdemeanours, of which he had 
been guilty. Rauda wintered in the .southern 
part of the country: niid after spellding part of 
thiw years in exploring it, returned to Iceland. 
For the purpose of encouraging persons to  become 
settlers in t h e  newly discowred country, lie deno- 
minated it Greedand, and gave il most exagger- 
ated account of its products and appearance. I n  
consequence of his representations, a fleet of twenty- 
five sail was shortly afterwards equipped, which, 
laden with people of both sexcs, and the requisite 
stores and cattle for forming a settlement, put off 
for Greenland ; but only about one-half of the A ect 
arrived safe at their destination. These people were 
soon joined by others, both froin Iceland and Nor- 
way ; so that, in a few years, they also became a re- 
spectable colony. 

* Forster’s I‘ Voyages and Discoveries made in the North,” 
P. 79. 
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A regular trade being now established between 
Norway, Greenland and Iceland, one of the Iceland 
colonists, BIORN by name, about the year 1001, 
while following his father to Greenland, from 
whom he had been separated while on a trading 
voyage in another ship, was accidentally driven by 
a storm considerably to  the south-west of Green- 
land, where he discovered a new country covered 
with wood. This discovery being made known on 
his return to Iceland, Lief, the son of Eric Rauda, 
fitted out & vessel, and with Biorn as a pilot and 
a crew of thirty-five men, revisited the country 
just' discovered. Here he traversed a considerable 
extent of coast, and sailed up a river to a lake from 
which it took its rise, where he wintered, I n  this 
country, called by the discoverers IVinland or En- 
land, from the circumstance of grapes having been 
found in it, the day was eight hours long in 
winter ; from whence it appears, that they must 
have been somewhere on the coast of North Ame- 
rica, or contiguous islands, near the parallel of 500, 
probably on the shore of Newfoundland. Lief 
returned to Greenland the following spring. His  
brother Thorwald afterwards proceeded to Win-  
land, where he pursued the discovery of the adja- 
cent countries during two years, without seeing any 
inhabitants ; but, in the third year, he met with 
three boats upon the coast, covered with leather, 
containing three Indians each, which he seized, and 
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wantonly and barbarously murdered the whole of 
the men in them, excepting one who made liis 
escape. A n  attack was made a little while after 
by the injured natives upon Thorwald's vessel ; and, 
though the assailers were repulsed, Thorwald met 
with a just retribution for his cruelty, by the wound 
of an arrow, which occasioned his death. These 
savages, on account of their low stature, were called 
Skracllingers,, signifying dwarfs. They were pro- 
bably the same race of people as are at present 
known by the appellation 'of Esquimaux. Other 
adventurers then visited Winland, and succeeded 
in establishing a goo 1 understanding with the na- 
tives, andin carrying on among them an advantageous 
traffic for furs and other produce of the country. 
Thorfin, one of these adventurers, attempted to 
estpblish a colony in Winland, and allowed the 
people with him a free traffic with the natives ia 
any articles excepting wcapons of war, thc barter- 
ing of which he expressly forbid. One of tlic na- 
tives, howcver, contrived to  steal from the Iccland- 
ers a battle-axe, trial of which hc presently made on 
one of his companions, and killed him on the spot. 
The dangerous weapon was immediately seized by 
another of his countrymen, and thrown into the 
sea *. 
VOL. I. E 

* Forster'8 Voyages, p. 8.5. 
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The Christian Religion was introduced into Ice- 
k n d  and Greenland about the year 1000, and with- 
in  a hundred years afterwards generally diffused. 
Above sixteen churches were thcn built, aid two 
convents. These buildings, as well as the habi- 
tations of the colonists, were erected near the south- 
ern point of Greenland. They had two settle- 
ments, the most western of which increased up to 
four parishes, containing one hundred farms or vil- 
lages ; and the most eastern to  twelve parishes, one 
hundred and ninety villages, one bishop’s see, and 
two convents *. The intercourse between Green- 
land and the rest of thc world, was intercepted 
about the year 1406, when the seveiiteenth bishop 
attempted to reach his see, but was prevciited by 
ice. Since the, beginning of the fifteenth century, 
thcse unfortunate colonists have been, of necessity, 
lcft to themselt.es, and, not having been heard of, 
are supposed to havc perished ; but whether they 
were ilestl;oycd by their enemies the Esquimaux, 
who inh%bit the sane country, or perished for want 
of their usual supplies, or were carried off by a dc- 
striwtive pestilence, ;is soiiie have imagined, is 
still matter of doubt. It is uot indeed known that 
none of them yet remain, though, from the circum- 
stance of several of the ruins of thcir convents ha- 
ving been fieen by the zealous missionary Hans 
Egide, in the year 1723, it is clear, that the west- 

- 
* UAIIROW’~ Voyages, 11. 12. 
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crn colony is not now ixi existence ; but as to the 
eastern colony, Xgede was of opinion, that there 
was a prohability of some of the people being yet 
alive *. 

Various attempts have bcen made by order of the 
Danish Govcrmnent, for the recovery of this coun- 
Cry, and for ascertaining the fate of the unfortunate 
colbnists,. but most of them wcre spiritless, and all; 
of them failed in their object. 

Itichaid Hackluyt, in his “ Voyages, Navigations, 
Traffiques, and. Discoveries of the English Nation,” 
gives a quotation from the History of Wales, by 
DP David Powel;. stating the discovery of Ame- 
rica or the West Indies by Madoc, the *son of 
OWEX GusNmw, prince of North Walcs, in the 
year 1170. Madoc left his country, it is said, in 
consequence of family con tention, and proceeded in 
search of dvcntures by sea towards the west. 
Leaving Iceland far to  the north, he arrived at  
lengtli at  ‘‘ a land unknown, where he saw inany 
etraiigc things.’.’ Here lie left most of his compa- 
nims, and returncd home fbr inore people “ to  inha.- 
bit this fair and large country,” and then went out 
again with ten sail of ships t. 

332 

* One of the h h n c l  bishops, who was driven very near 
the coast of Greenland, while on a voyage to Norway, about 
the middle of the sixteenth century, is said to have seen the 
inhabitants driving thein cattle in the fields.- I’honnodm Tw- 
fagw. 

t Hackluyt’s Voyages, &c. vol. iii. p. 1 .  
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Near the close of the fourteenth century, NICHO- 
LAS and ANTONIO ZEXO, tJvo'Ttalians, made voy- 
ages of discovery in the north and wcst, from 
the islands of Shetland or Faroe, as is generally 
believed. Nicholas, it appears, visited Greenland, 
and Antonio, according to Forster, sailed to a' 

country supposed to have been that'of ancient Win- 
land, and afterwards visited Greenland and I c e  
land. 

After this period, a new stimulus was offered to 
die enterprising trader, which was the well-found 
ed hope then entertaincd, of performing the passage 
from Europe to India by sea, from whehce immense 
riches were expected to be derived. 

" h e  celebrated navigator COLUMBUS, conceiving 
India, to be much more extensive than it really is, 
calculated, from the known spherical form of the 
earth, that he should soon reach it by sailing to the 
westward, and was very anxious to niakc the at- 
tempt. After a number of disappointments and 
much tedious delay, he was employed, for the purpose 
of putting his project into execution, by the Queen of 
Spain. He sailed from Palos in August 1492; 
and the result of his voyage was the discovery of 
the West Indies, the islands of which were so 
named, from the supposition that they lay contigu- 
ous to the coast of Inciis. Soon after'Columbus's 
voyages, thc Portugueze navigator, Vasquez de Ga- 
ma, succeedcd in rcaching India by sailing round 
the Cape of Good Hope ; but before this successful 
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attempt, another expedition by the same natioll, it 
appears, tried the passage by the west, on a parallel 
far to the northward of that pursued by Columbus. 
This was undertaken by JOHN VAZ COSTA Colt- 
TEREAL, about the year 1463 or 1464, in which 
voyage the land of Ncwfo~mdland appears to haw 
been seen *. 

After Cortereal, SEBASTIAN CABOT, a VeiIetian, 
resident in England, seems to have been the negt 
to  attenipt the voyage to India by the north-west, 
in the year 1497, 011 which occasion lie coasted the 
American shore from the parallel of 67&" down to 
that  of 38"; though it is supposed his father, JOHN 
CABOT, made a voyage to  Newfoundland, or Prima 
Vista, as hc cdlecl it, in 1494, and discovered the 
island of St John, which lie so iianied, because i4 
was first seen on St .?ohiiYs day Scbastiaii Cabot 
having, after this time, beeii several years employed 
in the service of the Icing of Spain, returned to 
England in 1548, wheii he was placcd at the head 
of the Socicty of Merchant Adventurers, afterwards 
called the Muscovy or Russia Company ; and was 
subsequently endowed by Edward VI. with a pen- 
sion of 1661. 13s. 4d. a-year, for good awl sccept- 
able services done and to  bc done by him. 

GASYAR CORTE~LEAL, son of the voyager John 
Vas Costa Cortereal above mentioned, sailed from 

Barrow's Voyages, p. 37. 
t XIAREIS'S Voyages, vol. ii. p rgo. 
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Lisbon in thc y e a  1600, on a voyage of discovery 
towards the north-wcst, in search of a passagc that 
way to the Spice Islands. H e  first saw the prornon- 
tory of Greenland, then ,discovered the coast of La- 
brador; and aftcr procecding as fax towards the 
north as the mountaiiis of icc with which hc met 
would adinit, he coasted towards thc south, and 
discovered the Pkivn* St L a z c ~ n c c ,  togckber with 
several islands contiguous to thc North Aiizeri- 
can coast. Thc following ycar thc snnic nnviga- 
tor, with two vessels, undertook a secoiid voyage, 
when he again saw 'Form Vcrdc (GreenTmd) ; but 
being separated from his compnion in 3 storm, 
it is apprehended his vessel was wreckccl among 
khe ice of Cape Farewell, as liis consort return- 
ed to Lisbon without him, and lie was never 
heard of afterwards. Search f ~ r  tlie uuibrtu- 
nate Cortereal way iuiinediately coinxnenced by 
bis brother, ~%ICHAIJI ,  CORTEREAI,, grand door- 
keeper of tEc king Doli Manuel, who sailcd from 
Lisbon with tlirce vcsscls on the loth Qf 15ay 1502, 
But  .the rcsult of this voyage was as disastrous as 
the former ; for, on the vessels separatiiig, with thc 
view of making a more effectual search for the lost 
navigator, Michael shared a similar fate as liis bro- 
ther, and perished. A third brother was anxious 
to renew the search, but the King determinately 
refused permission for him to embark personally in 
tho 1111de~tal~i11g, ltst hc should also be lost, bat, 
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readily permitted other individuals to pursue the 
humane design, though without cffect s. ’ 

A n  unimportant voyage was undertaken by one 
Aubert or Hubert, a Frenchman, in the year 1508, 
wliereiii he visited Newfoundland ; and another in 
31534 by Estevan Gomcz, a Spaniard or Portugueze, 
of the result of which little or nothing is known. 
An English voyage was attcmpted three years af- 
terwards towards the North Polc, one of the vessels 
employed in which was called the I l o m i n ~ s  Vobis- 
cum ; but the proceedings in this first cxpedition 
uiiderfakeii entirely by the English, for sailing in a 
northerly direction to India, arc little known. 

A fcw more unimportant voyages undertaken by 
the French, Spanish, and Eiiglish, bring us down 
to thc pcriod when thc spirit for adventure aniong 
our countrymen burst forth, under the auspices of 
Edward VI., and under the judicious assistance and 
suggestions of Sebastim Cabot, with 8 degree of 
brilliancy scarcely before known. The first voyage 
iiiidertaken for discovery towards thc north-east, was 
commenced by Sir HUGH WILLOUGEIBY, in tlic 
year 1553, at the charge of (c The Company of Mer- 
chant Adventurers.” This expedition, consisting of 
three ships, with a pinnace and a boat belonging to 
each, left Ratcliffe, and dropped down to Deptford, 

* Barrow’s Voyages, p, 44, 
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on the 20th of May. The following day it passed 
Greenwich with great display, in view of the Court, 
who were thcn there, and amid the warmest accla- 
mations of a great number of people of all ranks, 
who had assembled to witness its sailing. One of 
the ships, the Edward Bonaventure, commanded by 
Richard Chancellor, pilot-major of the fleet, was se- 
parated from the rest of the little squadron, in a 
storm, on the 3d of August, whcn they were near 
the northern termination of Lapland, called, by Ste- 
phen Burrough, who accompanied Chancellor, the 
ATorth Cupe; on which Sir Hugh Willoughby, in 
tlic Bona Esperafiza, accompanied by the Bona 
Confidentia, proceeded in search of Wardhuus, the 
place appointcd for a rendezvous ; but, missing it, 
stretched to the eastwar$, until the 14th of August, 
when he discovered an unknown coast, lying in la- 
titude 72". On this coast, now called Nova Zem- 
bla*, he was unable to laid, froin thc shoalness of 

* As Sir Hugh Willoughby was 160 leagues, by estimation, 
E. by N. from Seynam, an island on the east coast of Norway, 
in latitude 700, when he discovered land ; and the distance to 
Nova Zembla, according to Arrowsmith, is not more than 220 
leagues, I have no doubt but the coast seen by him was Nova 
Zembla. Besides, from the length of time he was in getting 
to the westward, to his wintering harbour, it is evident he was 
much farther to the eastward than he imagined. Indeed the 
courses and distances given in his journal, imperfect as they 
are,, give sufficient westing for the distance between Nova 
ZembLi and Lapland. And had he been miskiken in his lati- 
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the water. After beating three days t o  the north- 
ward, and probably making very little progress, he 
bore up with the wind at north-east, and ran about 
70 leagues towards the south-south-cast, when, fall- 
ing into 7 frqthoms, water, without seeing land, he 
hauled by the wind to north-westward. From that 
time, 21st August, u&l the 14th September, lie 
coasted to the westward, seeing the Russian shore 
occasionally ; and, on the 18th, took up his winter 
quarters at tlie ,mouth of the river Rrzina, a har- 
bour in the 70th degree of latitude, on the north- 
eastern face of Lapland. Here, owing to thc seve- 
rity of the cold, and the want of proper food; him- 
self and two ships’ companies, consisting of 70 per- 
sons, exhausted by tlie combiiicd effects of cold, 
hunger, and disease, perished in the cnsuing spring. 
I n  the mean time, Chancellor, with the Edward 
Bonaventure, was more fortunate. H e  proceed- 
ed to Wardhuus, the place of rendezvous, from 
whence, after waiting seven days, he sailed a short 
distance to the northward, and then changing his 
course, fell in with the Russian territory, on the 
east side of thc White Sea. In one of the Russian 
harbours, in this region, the ship remained tlirough- 
out the winter. Chancellor, during their stay, tra- 
velled to Moscow, where he was handsomely enter- 
-- ~ 

tude, and had the land seen been any of the islnnds lying near 
the northern part of Russia, it is evident he could not have 
steered 70 leagues to the S. S. E., as he Afterward8 did. 
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h i n d  by Juan Vasilovicfi, Czar of Moscow, and re- 
ceived permission of a free trade. H e  returned to 
England in 1554, and the following summer was 
sent out again accompanied by Richard Gray and 
George Kjllingworth *, 6‘ factors,” for establishing a 
regular trade with Russia by the way of the White 
Bea, which was accomplished under various privi- 
3eges. 

STEPHEN BURROUGII also, was sent out in a small 
vessel the following year (1556), for making discove- 
ries to  the eastward. He visited Nova Zembla, mid 
discovered the Island of Weigats, Hearwhich, in fruit- 
less endeavours to get to the eastward, he spent above 
three weeks, and then, proceeding to  the westward, 
he wintered at Colinagro ; and, after making some 
search for the Bona Esperanza, and Bona Confiden- 
tia, returned to England in 1557. 

Aftcr the complete establishment of the Russian 
trade, and the discovery of all the northern face of 
Russia, from the White  Sea to the eastward of the 
Weigats, the chance of further discovery in that di- 
rection appeared so little, that a pnssagc to Cathay or 
India, by the north-west, again became a popular spe- 
dat ion.  MARTIN FEOBISHE:~,, who was one of the 
most saiipine advocates of thc practicability of this 

* This Killinporth was remarkable for the length and 
It was of a yellowish colour, thick and beauty of his beard. 

broad, measuring G feet 2 inches in length. 



scheme, after having for above fitteen ycars cndeavom- 
ed ia vain to acc,omplish an cxpeditioa, was at length, 
through the assistance of Dudley, Earl of Warwick, 
aud a few friends, enabled to effect thc equipment 
of two small barks of 35 and 30 tons, aid a pinnace 
af 10 tons, with wliich he prowdcd on discovciy, 
OB the 8th of June 1576. In this voyage be clis- 
covered a strait, in latitude 63” S’, afterwards na- 
med Frobisher’s Strait ; but its situation being 
long supposed to be on Greenland, instead of on 
&e Labrador side, the name of Lumley’s Inlet 
was applied to the same place. 

Omitting the two subsequent voyages of Fro- 
bisher, which wcre cbiefl y undertaken in sesrcli of 
treasure, and otliers in which iiothing was discover- 
ed, we come to thc commcnceincnt of a period of 
about thirty yeam, wheii all or the greater part of 
thc discoveries which have been made towards the 
north-west, and north, wcre accomplished. The 
first important voyage was performed by JOHN 
DAVIS, who, with two vessels, the Sunshine of 
50 tons, and the 1Mopizdhze of 35 tons, sailed 

Dartmouth in search of a north-west passage, 
on the 7gh of June 1585, They fell in with ice 011 
tho east side of Greenland, OQ the 19th of July;  
and the following il.y got siglit of a rocky mmm- 
tdiious land, appearing a6 if above the clouds, in 
form of 8 sugar loaf, $9 which Davis gave thc aanw 
of the Land of Desolotion. Aftcr doubling Cape 
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Farewell, they stood to the north-westward : and in 
four days saw land to the eastward, in latitude 
64"15', being the west side of Greenland. It con- 
sisted of islands, some of them inhabited, and con- 
tained many harbours, in one of which t h y  an- 

They afterwards stretched across an open 
sea to the north-westward, and again discover- 
ed land in latitude 66"40', on thc 6th of August, 
and anchored under a mount which they named 
Il/lou.nt Raleigh. To different parts of this coast, 
since denominated Cumberland Island, they ap- 
plied names. The foreland to the northward of 
them, they called Dier's Cape; that to the south- 
ward Cape Walsingha?~z ; and a great bay between 
the two capes they named Exetcr Sound : and their 
anchorage thcy called Totness Road. On the 11th 
of August, having returned a little t o  the south- 
ward, they sailed to the westward, in a strait 20 or 
30 leagues in width, and free from ice, 'which has 
since been denominated CzLnzbedancl Strait. 3 The 
cape which they rounded to enter this strait, they 
called the Cape of God's Mercy, as being the place 
of their first entrance for discovery. On proceed- 
ing 60 leagues to the westward, thcy fell in wit11 r2 

clustcr of islands in the midst of the passage, which, 
with the commencement of fog and unfavourable 
weathcr, put an end to their discovery. After re- 
maining six days in expectation of a change of 
weather, they sailed homeward, and arrived safe at 
Dartmou,th on the 30th September. They met 

' chored. 
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with a multitude of natives in the course of the 
voyage, whom they found a vcry tractable people, 
and liberal in their mode of trafficking. 

The discovery by Davis of a nation with whom it 
seemed practicable to cnter into an advantageous 
traffic, with the great expectations, excited by the 
open navigation of the strait into which he sailed, 
of a communication with tlie Pacific Ocean, occa- 
sioned Davis with his two barks, to which were 
added a trading vesscl of 120 tons, and a pinnace 
of 10 tons, ' to be again dispatched the fAlowing 
year. They left Dartinouth on the 7th May. 
After making tlie land near Cape Farewell, they 
proceeded along the west coast of Greenland, where 
the natives canie off to their ships in 40, 50, or 
even 100 canoes at a time, bringing with thein 
skins, fish, fowls, and other produce of the country. 
Davis having, on his passage across the Atlantic, 
sent two of his vessels to the eastward of Green- 
land, with orders to seek a passage to the north- 
.ward between Greenland and Iceland, as far as la- 
titude So", was now deserted by his only remaining 
companion, and proceeded alone on his discovery, in 
the Moonshine of 35 tons. From the coast of 
Greenland, in 66"33: which he discovcred, he sail- 
ed westward 50 leagues until he fell in with land 
again in latitude 66" 19' ; he cruised about this coast 
for some time, and then stretched to the southward, 
examining inlets *in the Labrador shore as. he 
went, until thc 11th Septcinber, when he left the 
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coast about the latitude of 53p, and amivod ' in  
England in October. The North Star of 10 tons 
burden, one of tbe vessels sent to the eastward of 
Greenland, parted from her consort in a storm on 
the 3d of Septeinber, and was never afterwards 
heard of. Though this voyage was productive of 
no discovery of any consequence, yct Dwis was 
sent out again the next year (1587) with three 
vessels. They proceeded as before along tlie west 
coast of Greenland, but to  a greater extent, ha- 
ving had an observation in latitude 7%" 18'. This 
land, lying on the east side of the strait now called 
Bauis? Strait, they named the Loiadon Coast. 
From1 hence, the wind shifting to  the northward, 
they stretched across the strait to the westward, 
got entangled among ice, and made their way 
through it to  the southward, After again sailing 
up Cumberland Strait as far as before, they went 
across the mouth of the strait discovered by Fro- 
bisher, which tliey named LumZeyi Inlet, and 
passdLa heailland called by them Warwiclc's flow- 
land; then crossing n large gulf forming the en- 
trance- of the strait afterwards tailed through by 
Huiis011, they came to the southermost cape of the 
gulf lying in latitude 61'10: to which they ap- 
plied tfie name of Cape CltidZcg. Soon afterwards 
they returned'to England. 

A. passage to  India and China by the north-east, 
prcsmting mgny apparent advantages, the Dutch, 
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as soon as relieved from the yoke of Spain, em- 
barked in thc enterprize of discovering it. Four 
ships were equipped for this purpose in the year 
1594, part of which, under the coinmaad of COR- 
NELIS CORNELISON, passed the strait of Weigatz, 
and proceeded about 40 leagues to the eastwmd, 
when, finding the sea clear, aiid every prospect of 
a passage, instead of pursuing the discovery, they 
turned back to  communicate the news of the happy 
probability ! Another part of the expedition un- 
der the direction of WILLIAM BARENTZ, em- 
miiied at the same time the western side of Nova, 
Zembla, giving names to several remarkable pasts 
of the coast from latitude 77" 25' down to 72". 

After mother expedition of seven ships, expen- 
sively prepared, had been sent out in the same di- 
rection, and altogether failcd, two ships under the 
command of Jacob ~ Van Heemskerke and Cos  
nclis Ryp, with WILLIAM BARENTZ as chief pilot, 
were sent out frQm Amsterdam on the '10th May 
1596, for discovering a north-east passage. On 
an island that they discovered in latitude 7& 38, 
they killed an immense bear, from which circum- 
stance the place was called Bear Island. From 
hence, at the suggestion of Cornelis Ryp, they pro- 
ceeded to the northward, with the hope of gettiiig 
round the icc with which the coast of Nova Zem- 
Ha is encumbered, and thus discovered land when 
in 1:ititude 80" lo', on tlzc 17th of June, which they 
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named Spitzbergen, or Sharp Moun fains. They 
examined the coast hastily, as far to  the southward 
as latitude 76i" 50', and then saw no more land un- 
til they approached Bear Island, (afterwards called 
Cherry Island,) on the 1 s t  of July. Being doubt- 
ful of the situation of the newly discovered region, 
with regard to the continent of Europe, or,aiiy 
other known land, the two ships pursued different 
courses, that the navigators might satisfy them- 
selves of its true , position ; and Cornelis, sailing 
back a p i n  from Bear Island, direct north, arrived 
at a place on thc west coast of Spitzbergen, which 
they had before denominated the B a y  of Birds*. 

Barentz, in the mean time, proceeded to the 
eastward, with the hope of accomplishing the main 
object of his voyage) and reached the coast of Nova 
Zembla on the 17th of July. Then persevering to 
the northward and eastward, with the expcctation 
of getting round Nova Zembla, they got entangled 
among the ice on thc coast, and were brought to 
the dreadful necessity of wintering in this desolate 
and frozen country. To attempt any description of 
their proceedings, their observations, or their afflic- 
tions during this severe trial, would, within the 
limit of a few lines, to which it is my wish to con- 
fine my remarks in this place, but spoil a most in- 
teresting and affecting narrative. '( The journal 

* DE BRYE, In&n: Orientalis pars undecima, tom. iii. p. 48.- 
51. 
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bf the proceedings of these poor people, as Mr Bar- 
row beautifully observes, ‘‘ durlng their cold, coin- 
fortless, dark and dreadful winter, is intensely and 
painfully interesting. No murmuring escapes them 
in their most hopeless and afflicted situation ; but 
such a spirit of true piety, and a tone of such mild 
and subdued resignation to Divine Providence, 
breathe through the whole narrative, that it is im- 
possible to peruse the siinple tale of their suffer- 
ings, and contemplate their forlorn situation, with- 
out the deepest elriotion *.” 

Part of the sufferers made their escape in two 
open boats from this dismal country in the follow- 
ing summer ; and, after a perilous and painfiil voy- 
age of above 1100 milcs, arrivcd in safety at Cola; 
but Barentx, with some others, was overcome by the 
severity of the climate, and the extraordinary exer- 
tions which he was obliged to make, and died. 

GEOI~GE WEPMOUTN, who was sent out by 
the Musco~y and Turkey Companies, with two 
vessels, in the year 1602, found an hilet in the 
land to the northward of the Labrador coast, in lati- 
tude 61’ 40‘, into which he said he sailed lv. by 8. 
a liuiihred leagues. If so, he inust have been in the 
chaiinel iiow called EFudson’s Strait, and of course 
was the discoverer of it. 

VOI,. 1. 1“ 

* ‘’ Chsonologicril History of Voyages into the Arctic Re- 
gions,” p. 151, 
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Three voyages towards the north-west by JAMES 
HALL, and one by JOIIN KNIGHT, were perfomzed 
after that of 'TVcyniouth, but the next discovery worth 
mentioning was made by HENRY HUDSON, who, in 
1607, in a voyage towards the North Pole, traced 
the east coast of Greenland, from a little to the - 

northward of Iceland, as high as latitude 730, which 
extreme point of his usvigatioii this way he called 
Bold  with Hop. H e  then proceedcd more to 
the eastward, made the coast of Spitsbergen, sailed 
as high as latitude Sl", and explored a bay between 
the aortii e i d  of Charles' Islaid and the Main, 
and returned hoine in safety. This navigation was 
performed in a very small vessel, with a crew oiily 
of ten men arid a boy. 

In the year 1608, Hudson was employed in searclf 
of a north-east passage ; the year afterwards, in a nor-. 
thern and western voyage in the Dutch service, thc 
design of ~vliich is not wdl understood ; sad in the 
season of 1610, this enterprising navigator embarked 
on a voyage of discovery fioin England, towards 
the north-west, in a vessel of fifty-five tolls burden, 
On this occasion, which terminated fatally to him- 
self, he passed the Strait, the mouth of which 
was first obscrvecl by Davis, and said to have beell 
entered by W e p o u t h ,  then discovered the bay 
whicth bears his niune, hauled his ship on shore in 
it convenient situation, and wintered thcre. The 
ship being victudled o d y  for s is  months, thcy fell 
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short of provisions ; and soon after the vessel was. got 
afloat in the summer of 1611, the crew mutinied, 
barbarously forced their Captain, his son, ailcI seven 
of the crew, mostly invalids, into a boat, with a 
most scanty supply of the necessaries of life, and 
abandoned them to a miserablc fate. The chief of 
the mutineers, one Green, who had reccived the 
most distinguished favours from Hudson, being 
preserved by him from ruin, taken into his own 
]louse, and afterwarcis alloweci to accompany &m on 
his voyage, met with a speedy requital for his base in- 
gratitude. H c  landcd with some of his companions 
near the western extremity of Hudson’s Strait, 
where hc met with same savages, who, though at 
first they appcared 011 friciidly terms, uiiexpectedly 
attacked his party, killed the base ingrate, and 
mortally wounded thrce others. Anotlicr person, 
said to be also among the chiefs in the mutiny, died 
of want on the passage homeward. 

SIIL ‘l”oMAs BUTTON, with two ships, proceed- 
ed towards the north-mest in the year 1612, on the 
same track as the unfortuiiate Hudson pursued. He  
SPst stretched aciws to the western shore of NUL?- 
son’s B a g ,  examined a part of the coast, and then 
took up his winter quarters in a creek on the north 
side of a river which he discovercd, and named Nil- 
&on’s River. As soon as the ice cleared away, he 
cxamincd the westcrn side of the bay, IS high along 
SoutlhanLpton Island as latitude 65’, gave names 

r 9  
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to several heacllands and islands, and returned ta 
England in tho autumn of 1613. 

In the year 1615, ROBERT BYLOT, accompa- 
nied by the celebrated William Baffin as mate and 
companion, with one small vessel, visited the same 
quarter, and cxamincd the eastern sidc of South- 
amy ton Island, as high as latitude 65"26. After 
spending three months in the frozen sea, without 
making airy considerable discovery, they rctnriied 
to England. The next year, (1616), Bylot, accom- 
panied by W I r m n n r  BAITIN as Pilot, proceeded 
to the examination of thc sea lying north and west 
of Davis' Strait. They had but one vessel, the 
Di,xouery, of fifty-five tons burden, which had be- 
fore been ainployed in four similar voyages, under 
Hudson in 1610, Button in 1612, Gibbon in 1614, 
and Bylot in thc preceding ycar. I n  this little 
vessel, with seveiitcen persons 011 board, Baffiii 
traced the west coast of Greenland up Davis' Strait, 
as high as the extremity of the extensive sea in 
the 78th degree of latitude, now nained after him, as 
the discoverer ; proceeded round by the western 
part of the bay as near the shore as the icc would 
permit, and down to  the latitude of 65'40'; ha- 
ving seen land, probably, all the way, excepting in 
the openings of some of the s07,4nds, and in the in- 
terval bctweeii the latitudes of 70"30' and 6S0, 
where he fell in with a large body of' ice, and was 
under the necessity of taking a circuit to tbc east- 
ward. 
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This voyage of Baffin's being one of the niost re- 
markable and important navigations ever accom- 
plished in the same quarter of the globe, is worthy 
a more particular description. I shall, therefore, 
give an abstract of Baffiii's narrative, as published 
by Purchas *. 

They sailed from Gravesend on the 26th of' 
March 1616 ; but owing to  bad weather and con- 
trary winds, did not clear the Channel until the 20th 
of April. After a good passage across tlic Atlan- 
tic, they proceeded without interruption, exccptiiig 
from contrary wiiids, up Davis' Strait to latitudc 
70" 20', where they anchored in a (' fair sound" near 
Davis's London Coast. Here tlie tides rising only 
eight or nine fcet, and lieepiiig 110 certain course, 
Bafh was discouraged in the hope of a passagc. 

After rcniaiiiing two days at this place, from 
whence all the inhabitants had fled, they weighed 
and plyed to the northward. On the 26th of May 
they fell in with a dead whale, a i d  madc the ship 
fast, to secure i t  : after having obtained 160 fins or 
blades of whalebone from it, a storiii elisucd, and i t  
broke away from them. 

May 30th, they resoltllcd Hope Sanderson, the 
iiortlieriimost la id  visitcd by Davis, lyiiigbetweeii tlic 
parallels of 72" and 73" ; and on the same crciiing fell 
in with ice, wliich they immediately cntercd, and pass- 
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ed through the following day. The wind then blow- 
ing very hard at N. N. E., they put in among 
some islands, in latitude 72” as’, fiom which the in- 
habitants fled on their approach, leaving only a few 
women behind, who hid themselves among the 
rocks. From this circumstance, the group was cal- 
led Wonzeds Islands. The wind being moderate, 
though still contrary, they sailed on the 4th and 
plyed to the northward, in a channel seven or eight 
leagues wide, between the ice and the land. Being 
much pestered with ice on the gth, they anchored 
near three small islands, lying eight miles from the 
maitl, in latitude 74’4’. The flood-tide here was 
very weak, but the ebb ran with a considerable 
stream, which Baffin attributed to the melting of 
the snow on the land. From hence they attempt- 
ed to get to the northward aiid north-westward ; 
but finding the ice impervious, though in a rapid 
stateof dissolution, they putin among some islands in 
latitude 73’45, until therc should be more room. 
Here they were visited by the natives to the amount 
of forty-two persons, who bartered skins and pieces 
of the tusks of sea-horses, and what are usually cal- 
led unicorn’s-horns, for bcads, iron, and such like ; 
from which the anchorage was named Horn Soulzd. 

On the 18th they put to sea, and found the ice 
astonishingly dispersed, having stood to the west- 
ward ncarly twenty leagues, and to the northward, 
as far as latitude 7gO 30’, bcfore thcy met with any 
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interruption. Afterwards, however, they expci4- 
enced considerable inconvenience from ice, being 
occasionally beset, (yet never passing a day with- 
out making some progress,) until the 1st of .Ju- 
ly, when, in latitude 75" 40: they got into an open 
sea. Here they stood twenty lcagues off shorc, be- 
fore they fell in with ice, and the hope of a passage 
was again rcvived ; but, on trying the tide on their 
return to the coast;this hope was again depressed. 

The wind, on the 2d of July, vecred to the south- 
east, and blew hard ; and though the weather was 
thick, they were bold enough to  run along the land 
to the northward. On the morning of the 3d, they 
passed a headland, in latitude 76" 35', which they 
called Sir DzuZley Diggs' Cape; and twelvelcagues 
beyond it, they opened a bay, having an island in 
the midst, under which they anchored ; but, in two 
hours time, the wind still blowing very hard, the 
ship drove, with two anchors down, and obligcd 
them to set sail, This bay, whicli Baffin reckons 
n fit place for killing whalcs, he named Wosten- 
ILolnzc Sound. 

On the 4th, the storm veered to W.'by S., and 
was so furious that it blew away their fore-sail, and 
obliged them to lie adr!ft. Ii'iiiding themselves 
embayed when the weather clearcd a little, thcy 
set sail, and stretched across to the south-eastward, 
into a little cove, wherc they attempted (' to bring 
"p ;" but the squalls fkom tlie liills being violent;, 
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they lost both anchor and cable. The wind soon 
after abated, and they stood forth. This bay, ly- 
ing iii latitude 77" 30: abounded with whales, and 
was, in consequence, mined Whale Sound. Ano- 
ther large opening to the northward of this, extend- 
ing beyond the latitude of 78", they called Sir 
Thomas S~~2'th's Sound ; an island between these 
two bays was named Huckluyt's Isle ; and a group 
lying twelve or thirteen leagues from the shore, 
they called Cu~*ey's Islands. They now stood a 
considerable distance to  the westward, and were be- 
calmed on the 10th near the land, beside another 
opening, which they named Akdwnzan Jones' 
Sound. Near this place a boat was sent on shore. 
The land was now found treading to the south- 
ward, and began to show like a bay. Steering then 
along shore, they opcried another large sound, in la- 
titude 7 4  20', on the 12th of July, to which they 
gave the name of Sir .Jumes Luncastcr's Sound. 
From this opening a ledge of ice was coniiected 
with the shore, along which they coasted till the 
14th, '( by which time," says Uaffin, '' we were in 
the latitude of 71" 16, and plainly perceived the 
h n d  to the southward of 70.30 ; then we having 
so much ice round about us, wem forced to stand 
more eastward, supposing to have been soon clear, 
and to have kept on the off side of the ice, until we 
had come into 70", then to have stood in again." 
Bilt in this they wcrc disappointccl ; for thcy hit$  
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to  ruii above sixty Icagucs to the castward, beforc 
thcy got clcar of the ice, and wcre inany tiincs so 
hampered that they could get 110 way. Tiicy were 
unable to approach tlic shore ag%in until the 24th 
of July, when thcy were in latiimle about 68" ; aiid 
then, though they saw the land, they could not get 
nearer thaiieiglit or nine leagues. Froin this situation 
thc ice led thein, hito the latitude of 65" 40: where, 
being hopeless of a passage, coiisidering tlicniselves in 
the iiidraft of Cuinberlaiid Islands, and the season bc- 
ing too far s p i t  to return to the head of tlic bay to 
seek for whalebone, they stood across to the coast of 
Greenland, aiicl put into CocIii?~ Sou?zd, in latitude 
65" 45: to refresh the crewy several o f  whom were 
aickly. I-Icre, by the USC of sciirvy-grass, wliicli 
they found in p a t  abuiidancc, aiid other suit- 
able rcginieii, they wcre restored to hcalth in a 
few days. This sound, dcscribcd by Baffin as a 
very good harboury they left on tlic 6th of August, 
and anchored all well (excepting one inan, who 
died in Davis' Strait,) on the 30th of the sainc 
month in Dover ltoad, 

Such was tlic extensivc nature of the discoveries 
madc on this occasion, and such the remarkable po- 
sition givcu to thc land, that, combiiiect with the 
meagerness of all published nccoullts of the voyage, 
and the suppression of tlic chart aiid tnblcs to 
which Uafl in rcfcrs, occasioiicd a coiisidcrable doubt 
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both as to the truth of the narrative and the extent 
of the navigation. Thelate voyage, however, by Cap- 
tain Ross and Lieutenant Parry, how much soever 
the public may feel disappointed as to the general is- 
sue, affords a pleasing confirmation of the faithfulness 
and accuracy of BaEn : and when we observe the 
brief and unostentatious manner in wbicli he nar- 
rates the transactions of this important voyage, 
we cannot withhold our warmest admiration. 

After the voyage of Baffin, it would be tedious 
even to enumerste the various expeditions which 
have been sent out on discovery into the Arctic 
seas, all of which have failcd in their principal ob- 
ject. I shall therefore close this brief and i m p +  
fect sketch of the progress of northern discovery, 
with observing, that, whatever has been added to 
the discoveries of Willoughby, Davis, Hudson and 
Uaffin, among English voyagers, and to the dis- 
coveries of Barentz, Heeinskerke, and Ryp, a- 
mong the Dutch, consists only in the explorations 
by the Russians and the Dutch of the llorthcru 
shores of the Continent of Europe and Asia, and 
in the researches by the British about the shores of 
Spitzbergen, and in the bays of Isudson and Baffin. 
A. tabular eiiuineration of all the voyages under- 
taken in search of a northcrn communication be- 
tween the Atlantic and Pacific, with a brief vicw 



of the result of each expedition, wliicli is included 
in the Appendix to  this volume, No. III., will af- 
ford all the iiiformatioii requisite to be given in 
this work, with regard to  those voyages that X 
have passed over without notice. 



92 ACCOUNT OF THE ARCTIC 1LEGIONB. 

CHAPTER 11. 

SECT. I. 

SPIT ZUERGEN cxtends farthest towards the ’nortli 
of any country yet discovcrctl. It is surroimdcd 
by the Arctic Ocean or Greenlaid Sea ; a id  though 

* When I first formed the design of presenting to the public 
the result of my observations, made in the course of repeated 
visits to the coast of Spitabergen, and neighbouring regions, 
it was my intention to give a general description of all the 
countries lying within the Arctic Zone; but the excellent 
works of Sir George Mackenzie, and of the Reverend Ebenezer 
Henderson, on Iceland, which have recently appeared, and the 
voyages of our navigators into Baffin’s Bay, and the work of 
professor Gieseckh on Greenland, which have been announce& 
render it unnecessary for me to give any account of these 
countries. 1 now, therefore, abridge my original plan, by ex- 
cluding the intended description of Iceland and West Green- 
land, and confine my remarks to those regions, of which, from 
pej-sol>al observation ill gcljerdJ 1 am better able to give 811 
OrigilId clescripion, 
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the occasional resort of persons, drawn tliitlier for 
pui-poses of hunting and fishing, does not appear to 
liavc ever been inhabited. It lies between the la- 
titudes 76" 30' and 80" 7' ", and between the 1011- 
gitudes of 9" and perhaps 28" E. ; but some of the 
neighbouring islands extend at least as far north as 
80"40', and still farthcr towards the east than tlie 
nminland of Spitzbcrgeu. 'The western part of this 
country was discovered by UR~LENTZ, Heeinskerke 
and Ryp, in two vcsscls fitted out of Amsterdam, 
on the 19th of June 1596, who, from the nume- 
row peaks and acute mountains observed on the 
coast, gave it the appropriate name of Spitxbergcn, 
signifying sharp mountains. It was afterwards 
named Newland, or ICing Jaincs' ATe~elnnd, and 
then Gree?zZund, being supposed to  be a continuation 
towards the east of the country so called by the 
Icelanders. It was rediscovcrcd by Henry Hudson, 
an English xiwigator, in 1607, and four years sf- 
tcrwarcls became the rcsort &of thc English, for 
the purposc of taking wlialcs, since which period, 
its shores liavc annually been visitcd by onc or 
other of the nations of Europe, with the samc ob- 
ject, to the present time. And though the soil of 
the whole of this remote count~y does not produca 
vegetables suitable or sufficient for the nourish- 
ment of a singlc human being, yct its coasts and 
adjaccnt scas have afforded riches and indelien- 
dcnce to  thousands. 



94 ACCOUNT OF wrz ARCTIC R E ~ ~ O W ,  

This country exhibits many interesting views, 
with numerous examples of the sublime. Its  stu- 
pendous hills rising by steep acclivities from the very 
margin of the ocean to an immense height; its 
surface, contrasting the native protruding dark-co. 
loured rocks, with the burden of purest snow and 
magnificent ices, altogether constitute an extraora 
dinary and beautiful picture. 

The whole of the western coast is moimtsinous 
and picturesque : and though it is shone upon by a 
four months’ sun every year, its snowy covering is 
never wholly dissolved, nor are its icy nionuments 
of the dominion of fkost ever removed The Val-. 
leys opening towards the coast, and terminating in 
the back ground with a transverse chain of mound 
tains, are chiefly filled with everlasting ice. The 
inland valleys, at all seasons, present a smooth and 
continued bed of snow, in some places divided by 
considerable rivulets, but in others exhibiting a 
pure tmbrolten surface for many leagues in extent, 
Along the west coast, the mountains take their 
rise from within a league of the sea, and some from 
its very edge. Few tracts of tabledland of mote than 
a league in breadth are to be seen, and in many 
places the blunt termination of mountain-ridges 
project beyond the rqplar  line of the coast, and 
overhang the waters Of the ocean, The southern 
part of Spitzbergen consists of groups of insulated 
mountains, little disposed in chains, or in any de. 
terminate order, having conical, pyramidal, or ridged 
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suminits, sometimes round-backed, frequently ter- 
minating in points, and occasionally in acute peaks, 
not unlike spires. An arm of a short mountaiii- 
chain, however, forms the southern Cape or Point.. 
look-out; but a low fiat, in the form of a fish's 
tail, of about forty square miles in surface, constid 
tutes the tennination of the coast. Other promon- 
tories lying nearly north and south, are of a similaz 
nature, The middle of Charles' Island is occupied 
by a mountain-chain of about thirty miles in length, 
rising on the west side from the sea, and on the 
east from a small stripe of table-land, only a few 
k e t  above the levcl of the ocean. I n  some parts 
of the coast, indeed, the tablc-land, from which the 
mountains take their rise, is even below the level 
of tlie high water mark, and is only prevented 
from being covered, by a natural sea-bank of shingle, 
tlirotvn up in many places to tlie height of ten or 
fifteen fcet, 

T o  thc northward of Charles' Island, the mound 
tains are inorc disposed in chains than they are to 
the southward. The principal ridge lies newly 
north and south : and the principal valley ex- 
tends from the head of Cross Bay to the northern 
f x e  of the country, a distancc of 40 01' 50 miles, 
A n  inferior chain of hills, two or three leagues 
from tlie coast, runs parallel with the shore, froin 
which lateral ridges projcct into the sea, and tcrmi. 
natc in mural precipices, Betweeii thcse lateral 
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ridges, some of the most remarkable icebergs on thc 
coast occur. Along the northern shore of Spitz, 
bergen, and towards the north-east, the land is 
iieitlier so elevated, nor are the hills so sharp-point- 
ed, as on the western coast. Indeed, some of the 
islands, and considerable tracts of the main, consist 
of comparatively low land. Wi th  regard to the 
land about l tcd Hill, it has been observed, that 
there is more natural earth and clay, though with 
even less vcgetatioli, than on almost any othcr part 
of the coast which has been visited. The most 
remarkable mountains I have seen, are situated 
near Horn Sound, on Charles’ Island, and near 
King’s Bay. M o m  Mount, or Hedge-hog Mount, 
so called from an appearance of spines on the top 
whcn seen in some positions, takes its rise fiom a 
small tract of alpine land, on the southern side of 
Horn Sound. It has different summits, chiefly in 
the form of spires, one of which is remarkably 
acute and elevated. I bad an opportunity of deter- 
mining its height in the year 1815. From one set 
of observations, its altitude came out 1457 yards, 
and from afiother 1473, the mean of which is 1465 
yards, or 4395 feet *. Another peak, a few miles 
farther to the northward, appeared to be 3306 fect 
high. 

* See n representation of this Nouiitnin in Plate 3. 
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On CharlesJ Island is a curious peak, which juts 
into the sea. It is crooked, perfectly naked, be- 
ing equally destitute df snow and verdure, andj 
from its black appearance or pointed figure, has 
been denominated the Devil’s Thumb. Its height 
may be about 1500 or 2000 feet. The Mid& 
dle-Hook of the Foreland, as the central part 
of the-,chain of mountains in Charles’ Island 
is calledj is a very interesting part of the coast. 
These mountains, which are, perhaps, the highest 
land adjoining the sea which is to be met with, 
take their rise at the water’s edge, and by a con- 
tinued ascent of an angle at first of about 30°, 
and increasing to 48” or more, each comes to a point, 
with the elevation of about six-sevenths of 811 Eng- 
lish mile. This portion of the chain exhibits five 
distinct summits, the elevation of the highest of 
which, as determined by Captain Phipps, is 4500 
feet, and of the lowest, by estimation, above 4000 
feet. Some of these summits are, to  appearance, 
within half a league, horizontal distance, of the 
margin of the sea, The points formed by the top 
of two or three of them, are so fine, that the ima- 
gination is at a loss to cdnceive of a place, on which 
an adventurer, attempting the hazardous exploit of 
climbing one of the summits, might rest *. Were 
such an undertaking practicablc, it is evident it 
could not be effected without imminent danger.. 
YOL. I. 0 

* See Plnte 3. fig. 3. 
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Besides extraordinary courage and strength requi- 
site in the adventurer, such an attempt would need 
the utmost powers of exertion, as well as the most 
inesistiblk perseverance. Frederick Martens, in 
his excellent awount of a ‘‘ Voyage to  Spitzbergen,” 
undertaken in the year 1671, describes some of the 
cl,ifI?s as consisting of but one stone from the bottom 
ko the top,or as appearinglike anold decayedwal1,and 
tiS smelling very sweet, where covered with lichens. 
h Magdalene Bay, the rocks he describes as lying 
in a semicircular form, having at each extremity 
two high mountains, with natural excavations, 
!‘’aft& the fashion of a breast-work,” and at their 
summits, points and cracks like battlements. 

Some of the mountains of Spitzbergen are well 
proporboned four-sided pyramids, rising out of a 
base of a mile or a mile and a half, to a league 
square ; others form pngular chains, resembling the 
’iodfaof a house, which recede from the shore i n  pa- 
d l e l  ridges, until they dwindle into obscurity in the 
distant perspective. Some exhibit the exact resem- 
bibnck of art, but in a.style of grandeur exceeding 

&(e famed pyramids of the East,.or even the more 
i%n&erful Tower of Babel, the presumptive design 
‘&d&rogant continuation of which, was checked by 
&e hiraculous confusion of ;tongues. A n  instance of 
&oh a regular and magnificent work of Nature, is 
-seen near the head of King’s Bay, consisting of 
three piles of rocks,-of a regular form, known by 

,., 
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the name of the Three Crorvm. They rest on 
the top of the ordinary mouutaips, each cornwen- 
cing with a square table or horiitontal stratum of 
rock, on the top of which is another of similar form 
md height, but of a smaller area ; this i s  eoiitinuecl 
by a third, a fourth, ~ n d  so on,’each succeeding 
stratiim being less than the next below it, ufitil it 
forms a pyramid of steps, alniost as regular, 20 ‘ap; 
paarance, as if worked by art. I do nbt know that 
the Three Crowns have ever been visited, or what 
hay  be their actual forin ; but tbe appearance I 
have attempted to describe, is that which tliey 
exhibit at the distance of fiom five t o  ten leagues. 
In  Plate 3. is a representation of these interest? 
ing objects, seen at the distance of a t  least thirty 
miles. 

Many of the mountains of Spitzbergen are inac- 
cessible. The steepness of the ascent, and the loosc- 
aess of the rocks, with the nuinerous lodgments of 
ice in the cleft$ or sides of the cliffs, constitute, isl 
xpany places, insnrmountable obstacles. Some hills, 
iadeed, mtLy be climbed with tolerable safety, but 
generally the atteinpt is hazardous. Martens no- 
tices the necessity of marking every step with didk, 
as the adventurer climbs the rugged mouiitain, 
otherwise he will not know how to  gct down. h 
advailciqg, lp. obqcrves, it seeps q s y  enough $0 be 
done, but in desceiiding, it is &um$ so dif€hulf gpd 

,G 2 
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dangerous, that .many have fallen and lost their 
lives in the attempt *. 

When Barentz and Heemskerke discovered 
Cherry Island, on their advance towards the north, 
when they also discovered Spitebergen, some daring 
fellows among their sailors, who had been collecting 
birds’ eggs, climbed tl high steep mountain, resem- 
bling those of Spitebergen, where they unexpect- 
edly found themselves in a most perilous situation ; 
for, on turning to descend, the way by which they 
had advanced presented a dismal assemblage of 
pointed rocks, perpendicular precipices, and yawn- 
ipg chasms, The view of the danger of the de- 
scent struck them with terror. No relief, however, 
could be afforded them, and they were obliged to 
make the attempt. They soon lost the track bywhich 
they had reached the summit, and were bewildered 
among the rocks. At length, after a most anxious 
and painful exercise, in which they found it necessary 
to slide down the rocks, while lying flat on their 
bodies, they reached the foot of the cliff in safety. 
Barente, who had observed their conduct from the 
shore, gave them a sharp reproof for their rash te- 
merity f-. 

* Martendvoyage, originally printed in the Dutch lan- 
guage, has been translated into English, and published in ‘( An 
Account of several late Voyages and Discoveries to the South 
and North.” L O B ~ Z ,  1694, avo. 

.I. Beschryving, &c. vol. iii. 



A merchant of Holland, of the name of IGin, 
who accompanied the first Dutch ship which sailed 
to the Spitzbergen whale-fishery, in the ycar 1618, 
undertook the dangcrous achievement of climbing 
one of the principal mountains on Charles' Island. 
He madc some progress in the bold attempt, but 
dipping his foot, he fell down the stecp acclivity 
and broke his neck. ' 

One of the most interesting appearances to be 
found in Spitzbergen, is the Iceberg. This term, 
written Ysberg by the Dutch, signifies ice-moun- 
tain. I speak not here of the islands of ice which 
arc borne to.southern cIimates on the bosom of the 
ocean, but of those prodigious lodgments of ice 
which occur iii the valleys ,adjoining the coast af 
Spitzbergen and other Polar countrics, from which 
the floating icebergs seem to bc derived. Where 
a chain of hills lies parallel to the line of the coast, 
and within a few milcs distance of the sea-beach, 
having lateral ridges jutting towards the sea, at in- 
tervals of s lcaguc or two, we have a most favour, 
able situation for the formation of icebergs. Such 
is precisely the nature of the situation B little to 
the northward of Charles' Island, where the con- 
spicuous bodics of ice noticed by Ilwtcns, Phipps 
and others, and kiiowii by the name of the SeverA 
Icebergs, occur. 'Each of these occupies a deep 
valley, opening towards the sea, formed by hills of 
about 2000 feet clevatioii on the sides, and tervinn, 



t d  ifi the intedor.by the c h h i  of mbuntains, of 
p&h&ps $000 to 3500 feet ih height, which follows 
tlG Erie of the coast. Theyeare exactly df the XI& 
4& and appearance of glakierb; they commence 
ik thd margii of the sea, where they frequently con- 
dtitutc a considerable precipice, and extend alohg 
the valley, which commonly rises with a gentle 
slope, until they are either termiiiated by the 16row 
of the mountain in the back-ground, or intempted 
by a precipitous summit. Besides these icebergs, 
tliete are some, equally large, nedr the north-west 
angle of Spitzbergen, in Icing's Bay aiid in Cross 
Bay, and some of much greatek magnitude 11- 

Point-look-ou t, besides many others of various sizeB, 
ifi the large sottnds ondic  western side, and along 
the northern and eastern shores of this remarkabli: 
country. 

T h e  Seven Icebekgs are each, on an average, 
.about a mile in length, and perhaps near 200 feet 
in height at the sea-edge ; but some of those to the 
southward are much greater. A little to the north- 

Horn Sound, is the largest iceberg I have 
t occupies eleven miles in length, of the 

Be&-coast. The highest part of the precipitous 
front adjoining the sea is, by measurement, 402 
feet, and it extends backward toward the summit 
6f  the mountain, to about forir times that elevation, 
I t s  surface fomb .a beautihl inclined plane of 
.smooth mow ; the edge is uneven and perpendicu- 
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lar. At the distance of fifteen miles, tho front 
edge, subtended an angle of tw minutes of a d e  
gree. Near the South Cape lies another iceberg, 
nearly as extensive as this. It occupies the space 
between two lateral ridges of hills, and reaches the 
*very summit of the mouniain, in the back-ground, 
on which it rests. 

It is not easy to form an adquate coiiceptionQf 
these truly wonderful productions of Nature. Their 
magnitude, their beauty, and the contrast they f o q  
with the gloomy rocks around, produce sensations 
of lively interest. Their upper surfaces are gp 
nerally concave ; the higher parts are always coyer- 
ed with snow, and have a beautify1 appebraqce ; but 
the  lower parts, in the latter end of every summer, 
present a bare surface of ice. The front of each, 
which varies in height from the level of the ocean, 
to 400 or 500 feet above it, lies pardlel with the 
shore, and is generally washed by the sea. Th$ 
part, resting on the strand, i s  undermined to such 
an extent by the sea, when in any way turbulent, 
that immense masses, loosened by the fieeeing 
of water lodged ia the recesses in winter, or by 
the .effect of streams of water running over iq 
surface and through its chasm6 in summer, br+ 
asunder, and with a thandoring noise fall into tbe 
sea.  ut- as the water is i e  i m t  places S ~ ~ I I O Y  in 
front pf_ these icebergs,< the malises .Vhich W! .die 
lodged are commody ted$ct?d ink fragments before 
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they can-be floated away into the main sea. This 
fact seems to  account for the rarity of icebergs in 
the Spitzbergen sea. 

The front surface of icebergs is glistening and 
uncvcn. Wherever a part has recently broken off, 
the uolour of the fiesh fracture is a beautiful 
greenish-blue, approaching to  emerald green ; but 
such'parts as have long beeh exposed to the air, are 
of a greenish-grey colour, and at  a distance some- 
times exhibit the appearance of cliffs of whitish 
marble. In  all cases, the effect of the iceberg is 
to form a pleasing variety in prospect, with the mag- 
nificence of the encompassing snow-clad mountains, 
which, as they recede from thc eye, seem to " rise 
crag above crag,:' in endless perspective. 

On an cxciirsioii to one of the Seven Icebergs, 
in July 1818, I was particularly fortunate in wit- 
nessing one of the grandest effects which these Po- 
lar glaciers ever present. A strong north-westerly 
swell having for some hours been beating on thc 
shore, had looselied a number of fiagmeiits attach- 
ed to the iceberg, and various heaps of broken ice 
denoted recent shoots of the seaward edge. As we 
rowed towards it with a view of procceding close to 
its base, 1 observed a few little pieces fall from the 
top, and whilc my eye was fixed upon the place, an 
immense column, probably fifty feet square, and. one 
hundred ancififty feet high, began to  lcsve the pa- 
Ycnt ice at tIie top, and leaning majestically forwar61 
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with an acceleratcd velocity, fell with an awful crash 
into the sea. The water into which it plungcd 
was converted into an appearance of vapour or 
smoke, like that from a fiirious cannonading. The 
noise was cqual to that of tliunder, which it nearly 
resembled. The column which fell was nearly 
square, and in magnitude rescmbled a church. It 
broke into thousands of pieces. This circuinstancc 
was a happy caution ; for we might inadvertently 
have gone to the very base of the icy cliff, from 
whence masses of considerable magnitude were con- 
tinually breaking. This iceberg was full of rents, 
as high as any of our people ascended upon it, ex- 
tending in a direction perpe~dicularly downward, 
and dividing it into innumerable columns. The  
surface was very uneven, being furrowed and crack- 
ed all over. This roughness appeared to  be occa- 
sioned by the inelting of thc snow, some streams 
of wator Being secii running over the surface ; and 
others having worn away thc supcrficid ice, could 
still be hcard pursuing thcir course through sub- 
glacial channels to the front of the iccberg, whcre, 
in transparent streams, or in small cascades, they 
fell into the sca. I n  soino places, chasms of sere- 
ral yards.iii width were seen, in othcrs they merc: 
only a few inches or feet across. Oiic of the sailom 
who attempted to  walk across thc iceberg, imprn- 
dently stept into a iiarrow cliasm filled up with 
p o w  to $lie general lcvcl, I-& instantly plunged up 
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to his shoulders, and might, but for the sudden ex- 
tension of his arnis, have been buried in the gulf. 

In the first ages of the Spitzbergen fishery, when 
the ships frequented the bays and harbours, and 
sometimes moored close to the shore, many serious 
disasters were occasioned by the fall of pieces of 
icebergs. An instance is recorded by PURCEIAS 
in his “ Yilgrimes.” One of the Russia Compa- 
ny’s ships, which was on the whale-fishery in the 
year 1619, was driven on shore in Bell Sound, by 
ice setting in from the sea. The Captain, with 
most of his crew and boats, was abseiit at the time 
of the accident ; but on the first intelligence, caus- 
ed his boats to bc hauled up on the ice, and proceed- 
ed on board to endeavour to get the ship off. After 
they ha$ been using every endeavour for this pur- 
pose during about an hour, a main piece of an ad- 
joining ice-cliff came down, and almost overwhelmr 
ed the vessel and her crew in its ruins. The 
shock must have been tremendous. The ice which 
fell, struck the ship so high and so forcibly, that it 
carried away the fore-mast, ‘( broke the main-mast,” 
sprung the bowsprit, and flung the ship over with 
such violence, that a piece of ordnance was thrown 
overboard from under the half-deck ; and the C a p  
tain and some of the crew were projected in the 
same way. The Captain, notwithstanding his im- 
minent danger, with fragments of ice flying in aU 
directions, and the masts of the ship falling &round 



him, escaped unhurt ; but the mate, and two more of 
the crew, were killed, and many others were wound- 
ed *, 

Icebergs are probably formed of more solid ice 
khan glaciers; but in every other rkspect they are very 
similar. The ice of which thcy consist is, indeed, 
a little porous ; but considerable pieces are found of 
perfect transparency. Being wholly produced from 
rain or snow, the water is accessarily potable. Ice- 
bergs have also the same kind of origin as glacikrs. 
TIie time of their foundation, or first stratum being 
frozen, is probably nearly coeval with thc land on 
tnrliich they are lodged. Their subsequent increase 
seems to have been produced by the congelation of 
the sleet of summer or autumn, and of the bed of 
snow annually accumulated in winter, which, being 
partly dissolved by the summer sun, becomes conso- 
lidated; and, on the decline of the summer heat, 
frozen into a new stratum of transparent ice. Snow 
subjected by a gentle heat to a thawing process, 
is first converted into large grains of ice, and these 
p e  united, and afterwards consolidated, under par- 
ticular circumstances, by the water which filters 
through among them. If, when this imperfectly 
congealed mass has got cooled down below the 
fieezing temperature by an interval of cold weather, 

. 
Sound, 16th June 1619 ;-Purchae’ 
p. 734. 

* i c l ter  of John Chambers io William Hely, dated Bell 
Pilgimes,” vbl. iii. 
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the sun break out and operate on thc upper surface 
so as to dissolve it, the water which results runs 
into tlic porous mass, progrcssively fills the cavi- 
ties, and being then exposed to an intcrnal tempe- 
rature sufficiently low, freezes the whole into a solid 
body. Or if, when the ice has been cooled by a 
low tomperature, a fog or sleet occur, it is frozen as 
it falls, and encrusts the body of the iceberg with 
an additional varnish of ice. 

Icebergs are as permanent as the rocks on which 
they rest; for though large portions may be fre- 
quently scparated from the lower edge, or, by iarge 
avalanches from the mountain summit, be hurled 
into the sea, yet the annual growth replenishes the 
loss, and, piyobably on the whole, produces a perpe- 
tual increase. But the annual supply of ice is not 
,only added to  the upper part, but also to the preci- 
pitous crest facing thc sea : which addition being 
rim inta, or suspended over the ocean, admits of 
new fragments being dctsched, and of the renewal 
of the. vitreous surCacc which it presents to tlic eye 
after each separation. In some places, indeed, 
where the sea is almost perpetually covered with 
ice, the berg or glacier makesits way to a great ex; 
tcnt into the sea, until it rcaches the depth in the 
water, of several lnmdreds of feet ; and then being 
capable of large dismcmbcrments, givcs rise to the 
kind of mountainous masse5 or icebergs, found 
afloat in such abundance in the sea to the westward 
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of Greenland. Thus, the extent of surface occupi- 
ed by each iceberg, is limited by the mountains on 
three sides, and Ly the, sea, in a measure, on the 
fourth ; but as to its thickness, there seems no na- 
tural obstacle to its perpetual increase. 

Spitzbergen and its islands, with some other 
countries within the Arctic circle, exhibit a kind 
of scenery which is altogcther novel. The princi- 
pal objects which strike the eye, are innumerable 
mountainous peaks, ridges, precipices, or needles, 
rising immediately out of the sea, to an elevation 
of 3000 or WOO feet, the colour of which, at a mo- 
derate distance, appears to be blackish shades of 
brown, green, grey and purple ; snow or ice in strite 
or patches, occupying the various clefts and hollows 
in the sides of the hills, capping some of the moun- 
tain summits, and filling with extended beds the 
most considerable valleys ; and ice of the glacier 
form, occurring at intervals all along the coast, in 
partictdar situations as already described, in prodi- 
gious accumulations. The glistening or vitreous 
appearance of the iceberg precipices ; the purity, 
whiteness, and beauty of the sloping expanse, form- 
ed by their snowy surfaces ; the gloomy shade pre- 
sented by the adjoining or intermixed mountains 
and rocks, perpetually Lc covcred with a mourning 
veil of black lichens,” with the sudden transitions 
into a robe of purest white, wllerc. patches or beds 
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of snow occur, present a variety and extent of con- 
trast altogether peculiar ; which, when enlightencd 
by the occasional ethereal brilliancy of the Polar sky, 
and harmonized in its serenity with the calmness 
of the ocean, constitute 8 picture both novel and 
magnificent. There is, indeed, a kind of majesty, 
not to  be conveyed in words, in these extraordinary 
acoumuIations of snow and ice in the valleys, and 
in the rocks above rocks, and peaks above peaks, in 
the mountain groups, seen rising above the ordi- 
nary elevation of the clouds, and terminating occa- 
sionally in crests of everlasting snow, especially 
when you approach the shore under shelter of the 
impenetrable density of a summer fog; in which 
case the fog sometimes disperses like the drawing 
of a curtain, when the strong contrast of light and 
shade, heightened by a cloudless atmosphere and 
powerful sun, bursts on the senses in a brilliant 
exhibition, resembling the production of magic. 

To  this strong contrast of light and shade, with 
the great height and steepness of the mountains, i s  
to be attributed a remarkable deception in the ap- 
parenrt distance of the land. Ally strangers to  the 
Arctic countries, however well acquainted with other 
regions, and however capable of judging of the dig- 
tance of land generally, must be completely at a loss 
jn their estimations when they approach within sight 
of Spitzbergen. When at the distance of twenty 
miles, it would be no difficult matt;er $0 induce ev& 
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a judicious stranger to undertake a passage in a boat 
to the shore, from the belief that he was within a 
league of the land. At this distance, the portions of 
rock and patches of snow, as well as the contour of 
the different hills, are as distinctly marked, as simi- 
lar objects, in many other countries, not having 
snow about them, would be at a fourth or a fifth part 
of the same distance. Not, indeed, strangers only, 
but persons who have been often to Spitzbergen, 
such as the officers and seamen of the whale-ships, 
have not unfrequently imagined, that their ship 
could not stand an hour towards the land without 
ninning aground ; and yet, perhaps, the ship has 
sailed three or four hours directly cr in shore,” and 
still been remote from danger. This is a fact which 
I have seen realized among my own officers repeat- 
edly. There are circumstances, indeed, when, by a 
slight change in the density of the atmosphere, a 
ship, after sailing towards the land for some hours, 
may appear to be ‘as far off as at first. Thus, in 
char  weather, &he high land of Spitzbergen is per- 
fectly well deiined, and every thing on it appears 
distinct, when at the distance of forty miles. If, 
after sailing five hours towards the shore, from this 
situation, at the rate of four or five knotsper hour, 
$he a t m s p b r e  should become a little hazy, or exen 
only dark and cloudy, the laad might appear to be 
h t b r  distant than before. *Hence we cpn account, 
on a reasonable gmund, for ourious circumstance 
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related in a Danish voyage, undertaken for the red 
covery of the last colony in Greenland, by Mogens 
Heinson. l’his person, who passed for a renowned 
seaman in his day, was sent out by Frederick 11, 
King of Denmark. After encountering many dif- 
ficultics and dangers fiwm storms aid ice, he got 
sight of the east coast of Greenland, and attempted 
to get to i t ;  but though the sea was quite free 
from ice, and the wind favourable, and blowing a 
fresh gale, he, after proceeding several hours with- 
out appearing to  get any nearer the land, became 
alarmed, tacked about, and returned to Denmark. 
On his arrival, he attributed this extraordinary cird 
cumstance, magnified, no doubt, by his fears, to his 
vessel having been stopped in its course by cc some 
loadstone rocks hidden in the sea.” Most authors 
who have had occasion to  refer to Heinson’s voyage, 
have speculated on this circumstance ; but no one, 
I believe, has satisfactorily explained the origin of 
his fears. The true cause, however, of what he 
took to be ;1 submarine magnetic influence, arose, I 
doubt not, from the deceptive character of the land 
as to distance, which I have attempted to  describe. 

Prom this character of Spitzbergen, there is lit- 
tle probability of strangers getting too near the 
shorc, or running into danger ; for even in hazy or 
snowy weather, the effulgence of the land penetrates 
the density d the atmosphere, to  several times the 
extent to which other objects are visible ; and even 



ih fogs, the tops of the mountains frequently appear 
above thc region occupied by the densest stratum 
of mist, and warn the navigator of his advance into 
danger. 

The kame dedeption in the distanc'e of terrestrial 
objects, and, consequently, in their real magnitude, 
prevails wheh a person is on shore, as when he views 
them from 5 station at sea. Whenever a little 
table land is found between the beakh afid the foot 
of the mountains, the distance across it will seldom 
appear above a furlong or two, though it actually 
should be nearly a league. Jfartens alluding to this 
deception, says, 'c The miles in Spitzbergen seem to 
be very short : but when you attempt to  walk them 
upon the land, you will soon be weary, nndunde- 
ceived." 

Spitzbergen abounds with deep bays and exten- 
sive sounds, in many of which are excellent har- 
bours. Instead of describing the situation and ex- 
tent of each of these bays and sounds, which may be 
known by inspection of the accompanying map*, 
or by reference to  the table of latitudes and longi- 
tudes in the Appen'Bix, No. IV., I shall only no- 

VOL. I. H 

\ 
* In the map of Spitzbet'gen, an extent of coast of above 

200 miles; included between Point-look-out and HacWuyt's 
Headland, is laid down from an original survey. Xn.seV&ral 
particular situations I found an error of 10 miles of ktitude 
and 2 or 3 degrees of longitude, in onr most approved chum. 
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the harbours, or other particular part8 
of the coast, as have been visited by myself or de- 
wribed by,pthers. 

From Point-look-out to Nackluy t’s Neadlanci, 
talc west coast of Spitzbergen forms almost a series 
of Tocks and foul grouud ; few parts, excepting the 
bays, affording anchorKp for ships. Ti1 many places 

n off shore, to  tlie distance o f  two or 
or even as many leagues, especially bc- 

and Horn Sound, and between tweep Point-look 
th$ latter m i ( t ~ c  
the Foreland, as 
0f tliis island ; at Rlitrc Cape on the main, and near 
one of the Sevcii Icebergs, &e. Some of these rocks 
are dangerous to shipping, drying oiily at low water, 
or oiily showing theinselves when the sea is high ; 
others are constantly above water, or altogether rn 
far below the $urface, $at they can cither be seen 
and gvoided, or sailed over in inoderate weather 
without much hazard. On the east-side of Point- 
look-out, a ridge of stony ground stretclies five 
leagups il$o the sea towaqds the soptb-east, on 
w&li tbe 5ca occasianally breaks. 

Horn Sound affords tolerable anclioragc ; ,within 
Bell Sound are several anchoring places and some 
rivers ; in Ice-Sound, at Green-Harbour, is 
goid anchorage near the ?pqk, in tea t o  eight fa- 
thoms water, or less. In several other places, when 
not encumbered with ice, tliere is prettp good 
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rcfuge for ships. But wlien these &ces are aw 
cessible, it is generally necessary to  beware of the 
motions of the ice along the coast ; forj in the lata 
ter end of summer or in thc course of tlie autuuin,. 
when the iee begins to  set in from the southward, 
it is time to he gone, otherwise ships are in daiiger 
of getting blockaded with it during tlie winter. 
On the si& of Wair Fo~cPand next thc main, is a 
snncty bank, 011 which is good anchorage ; also in 
English Bay, West Crogs Bay, Magdalena Bay, 
Sineerenberg, the Norways, Vogel Sang, Love Say$ 
bc. thcre aide good road&eads, Fair Haven, coli- 
Gisting of several sounds among the islands lying 
on the north-west coriier of Spitzbergen, was sur- 
reyed in the year 1773 by Captain Phipps. In 
one of these sounds, ineltided betweeu Vogel Sang 
and Cloven Clifl?, as well as in the harbour o f  
Smccmiberg, the expedition under Cnptain Pliipps 
anchored. The former is represented as a good 
roadstead, but open from W. E. to N. \V. Bnt 
though exposed to the northwnrd, tlie sound of Vo- 
gel Sang Oi is not 1ial)le to niiy iwonvcnieiice from. 
that circumstance, the main body of tlio ice Ijriiig so 
iienr as to prevent any great sea ; nor w e  ships in. 
any clsnger from the loose ice setting in, as this, 
road communiontes with several others fornied by 
different islands, b&ween all which thcre are s& 

H% 
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passages’.” This place, called ais0 the North 
Harbour, is easily known, from the remarkable ap- 
pearance of Cloven Cliff, the north-easternmost 
land seen from the anchorage. Being an insulated 
cliff, joining the other land only by a long narrow 
isthmus, it preserves in all situations nearly the 
same form: and being newly perpendicular, is 
never disguised with snow. Besides this roadstead, 
is Cook’s Hole, about two miles to the eastward, 
the Norways, a league and a quarter towards the 
south-east, and Smeerenberg, one of the best shel- 
tered harbours on this coast, about eleven miles to- 
wards the south-west. The latter, formed between 
Amsterdam and other islands, and the main, affords 
good anchorage in thirteen fathoms, sandy bottom, 
not far from the shore?. The outlets are by the 
north, by the west, and by the south-west, three 
good channels : the western one, however, is a lit- 
tle obstructed with rocks. 

On the north and east sides of Spitzbergen, are 
several harbours, some of them very safe and com- 
modious ; but they are not SO often free from ice as 
those to the westward, and therefore have seldom 
been visited. 

* PHIPP’S Voyage towards the North Pole, p. 4+. 

f Idem, p. 68. 
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The access to some of the harbours of Spitzbcr- 
gen, is, under some circumstances, and with certain 
winds, somewhat difficult, if not dangerous. Calms, 
from the shelter afforded by thc high and precipi- 
tous mountains, are frequent in some harbours, and 
eddy-winds, squalls and whirlwinds, are found oc- 
easionally to prevail. 

Though the whale-fishers in the prescnt age ge- 
nerally see the land of Spitzbergen every voyage, 
yet not many of them visit its shores. Few oppor- 
tunities indeed occur, for satisfying a rational cu- 
riosity, in the examination of this remarkable coun- 
try. My Father, however, has Been several times 
on shore in different parts, In  the yew 1813, he 
cruised for several days among tho islands of Fair- 
Haven ; and in 1816, had boats on shore at Point- 
look-out, Here they observed sever31 huts, forming 
the summer residences of the Russian hunters or fish- 
ers, who fiequcnt this remote country, one of which, 
from a date marked on the side o f  it, appearcd to 
havc stood ever since thc ycar 1784, A post erect- 
ed near thc beach, as a mwk, probably, for the best 
landing place, or for a signal staff, was curiously 
carved with a number of grotesque figures. They 
observed something curious iii the structure of the 
rocks, and in the productions of the country ; but 
the dangers of the coast prevented thcm from 
making that examination which wae desirable, 
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My first landing in ,an arctic country, was on 
Charles’ Island or Fair ‘Foreland, a t  the north-west 
point. 0 1 1  this occasion, J expected to have had 
time for a particular expbhtion of the country, as  
thc weather was calm and clear when I went on 
shore ; but suddenly, a thick fog and breeze of wind 
~oinnienciiig, obliged us t o  put off with haste, and 
subjected us to great anxiety bcforc vie found the 
ship. As nothing partiaular was observed, which 

,did not occur on fbture excursion; it is unnecessa- 
ry to give any account of the objccts of interest 
,which excited my attciition. I shall only mention, 
that the number of birds secn in the precipices and 
rocks adjoining the sea, was immense; and tho 
noise which they inade on our .approach was quit9 
deafening, 
h the summer af 1818, 1 was sellcral times on 

shorc 011 tbe ninin near Nilre Cupe Y,  and landed 
- 

* This being p remarkable point, and dangerous to ship- 
ping going intq King’s Bay or Cross Bay, being surrounded 
with blind rocks, and yet, as far 8 s  I could discover, without 
a name, I ventured to denominate it Mitre Cape, from an in- 
sulated rock about 1500 feet in height, which terminates the 
high land stretching $qwrw.ds t b  south, being cleft down 
the middle, and having &the forin of a mitre. For the sake of 
brevity in description, as well as perspicuity, I have also ven. 
tured to apply names to two or three other remarkable parts 
of the land, which liave hitherto stood in the charts undistinn. 
quished. 



SP3[TZBERCI”~.--EXCUl1SION O N  SIIOdIE. 119 

aice, in the same season, on the north side of King’s 
Bay. Beihg near the land on the evening of the 
93d of July, the weather beautifully clear, and all 
our sails becalmed by the hills, ,excepting .the‘ top- 
gallant sails, in which we had constantly a gentle 
breeze, 1’ left the ship in charge of a principal offi- 
cer, with. brders to stand no nearer than into thitty 
fathoms water, and with two boats and fourken 
men rowed to the shore. W e  arrived at the beach 
about 7* 1’. M., and laadd on a track of low flat. 
ground, extending about six milesnorth aid south, 
and two or three east ahA west, €Torn thc east s2d‘e 
of which, a rnouilttiin-arm takes its’ rise, terininat- 
ing on the sontli with tlie reniarkable insulated cliR 
constituting Mitre Cape. Tliis tablc hnd  lies so 
low, that i t  W O L I ~ ~  be overflown by the sea, were it 
not for a natural embankment of shingle thrown up 
by the sea; indeed, from the sea-weed and drift- , 

wood found upon it, it seems at no very remote 
period, to  have been covered by the tide. i‘ho 
ehingle forming the seacbank consists, in general, of 
remarkably round pebbles ; many ,of them being cal- 
careous, are prettily vcined. 

After Advancing about half a furlong fiom the 
sead we met xvith mica-slate, in nearly perpen- 
dicular strata; and -a IittIe farther on, with 
extensive bed of limritone ili small anguIar frag- 
ments, Mere and there we saw large ponds of 
fresh water, derived fwm rndtcil ice and snow; 
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in some places small remains of snow ; and, lastly, 
near the base of the mountains, a considerable mo- 
rass, into which we sunk nearly to the knees. Some 
unhealthy looking mosses appeared on this swamp 
but the softest part, as well as most of the ground 
we had hitherto traversed, wa6 entirely void of ve- 
getation. This swamp had a-mooyish look, and 
consisted apparently of black alluvial soil, mix- 
ed with some vegetable remains, and was curiously 
ma&ed on the sprface with small polygoqal ridges, 
from one to three yards in diamcter, so osmbined,. 
as to give the ground an appearance similar to that 
exhibited by a section pf honeycomb. A n  ascent 
of a few yards from the morass, on somewhat firm- 
er ground, brought us to the foot of the first mom- 
tain to the northward of the Mitre. Here, some 
pretty specimens of Saxifraga oppositifolia and 
Groenlandica, Salix herbacca, Drabaalpina, Papaver 
alpina (of Mr Don,) &c. ; and somc other plants in 
full Bower, wcre found on little tufts of soil, and 
scattered about on the ascent. The. first hill 
rose at an incliiiation of 45 degrmb, to thc 
height of about 1500 feet, and was joined on the 
north side to  aqother of about twice the elevation. 
W e  began t o  climb the acclivity on the most accessi- 
ble side, at about 10 F. M. ; but from the loqseness of 
the stones and the steepness of the ascent, we found 
it n most dificult undertaking. There was scarcely 
a pmsibility of advancing by the common movemcnt 
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of walking ; for in this attempt the ground gave way 
at every step, and no progress was made : hence the 
only method of succeeding was by the effort of leap 
ing or running, which, uiidcr the peculiar circum- 
stances, could not be accornplis2ied without excessive 
fatigue. In the direction we travelled, we met with 
angular fragrpents of limestone and quartz, chiefly 
of one or two pounds weight, and a few naked rocks 
protruding through the loose materials of which the 
side of the mountain, to  the extent it vas visiblc, 
was principally composed. These rocks appearcd 
solid at a little distance, but on examination were 
found to  be full of fractures in every direction, so 
that it was with difficulty that a specimen of five 
or six pounds weight, in a solid mass, could be ob- 
tained. Along the side of the first range of hills 
near the summit, was extended a band of ice and 
snow, which, in the direct ascent, we kiqd in vain 
to surmount. By great exertion, however, in tra- 
cing the side of the hill for about 200 yards, where 
it was so uncommonly steep that at kvery step 
showers of stones wqe precipitated to the bottom, 
ye found a sort of angle o f  the hill! free from ice, 
by yhich the summit rvm scaled. 

Here we rested until I took 8 few angles and 
bearings of the most prqpinciit parts of the coast ; 
when, having collected specimciis of the minerals, 
qnd such few plants as the barren ridge afforded, 
y e  proceeded 011 our cxcursion. In our way to thc 

< I  
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princ5pal mountain near us, we passed along a ridge 
6f the secondary mountains, which was so acute that 
I sat across it with a leg on each side, as on horse- 
back. One "side of it made an a3gle with the ho- 
rizon of 5&, and the other of 40". To the very top, 
it consisted of loose sharp limestones, of a yeI- 
lowish or reddjsh colour, smaller in 6ize than the 
stones generally used for repairing high roads, few 
picces being above a pound in weight. The frac- 
ture appeared rather fresb. After passing along 
this ridge about three or four furlongs, and crossing 
a lodgment of ice and snow, we descended by a sort 
of ravine t o  the side of the prihcipnl mountain, 
which adse with a uniformIy stccp ascent, similar 
to that we had already surnrounted, to the vcry 
summit. The ascent was now even mure difficult 
than before: we could make no considerable pro- 
gress but,by tlic exertion of leaping and running ; 
so that we were obliged to  rest after every fifty or 
sixty paces. No solid rock was met with, and no 
earth or soiL The stones, however, wcre larger; 
appeared more decayed ; and were more uniformly 
covered with black lichens ; but several plants of the 
saxifraga, salix, &aba, cochlearia, and juncus gene- 
ra, which had been met with here and there for the 
hrst two thousand feet of elevation, began to disap 
pear as we approached the summit. The invariably 
broken state of the rocks appeared to  have been the 
effcct of frost. On calcareous rocks, some of which 



are not impervious to moisture, the effect is such as 
might be expected; but how fr&t can operate in 
this way 011 quartz, is not SO easily understodd. 

As we completed the arduous ascent, the sun 
had just reached the me~idian below the Pole, and 
still shed his reviving rays of ii~riinpaired brilliancy 
oa rz small surface of snow uvliidz capped the inouii- 
bin's summit, A thermometer placed among stones 
in the shade of the brow of the hill, indicated a 
temperature as high 8s 37". At the top of the first 
hill, the temperature was 42" ; tint1 rit the foot, on 
the plain, 440 to  41i": so that, at the very peak of 
the mountain, estimated at 3000 feet elevation, the 
power of the Sun, at midnight, produced a tempera- 
ture several degrees above the freezing point, and 
occahioned the discharge of. s t rews of water fi~h 
the show-capped summit, 

It may appear a JittIe remarkable, that an effect 
of cold, aaouiiting to  perpetual frost, that is ob- 
served in clevatcd rrituations, in temperate, and even 
in hot climates, does not occur on the tops of consi- 
derable mountains in Spitzbergen : itnd it is really 
extraofdkary, that inferior mountailis, such as Beit 
Nevis, in Scotland, the elevation of which is only 
about 4380 feet, should sometimes exhibit a crest df 
mow throughout the year ; while, in Spitzbergeii, 
where the incm miiml temperature is about 30" lower 
&baa in Scotland, and the mountains little inferior 
in clcvation, tlie snow sliould sometimes bo w110lly 
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dissolved, at the most considerable heights. The 
higher Alps, excepting what is absolutely perpendi- 
cular, remain constantly covered with snow; and 
perhaps no instance of 8 thawing temperature ever 
occurs on any of the most elevated summits. But, 
ie Spitzbergen, the frost relaxes in the months of 
July %nd August, and a thawing temperature pre- 
vails for considerabIe intervals on the greatest 
heights which have been visited. Martens ob- 
serves, that in some of the Countries of Europe, 
when rain falls in the valleys, mow descends upon 
the mountains, even in the height of summer ; but 
that in Spitzbergen, rain falls on the tops of the 
highest hills, 

As tho capacity of air for beat increases as its, 
density decreases, and that in such a degree that 
about every ninety yards of elevation in the lower 
atmosphere produces a depression of one degree of 
temperature of Fahrenheit, we fiiid that the eleva- 
tion of some of the Alps, Pyrenees, and mountains 
Qf RJepaul, in the tpmpcrate zone, and of the Andes 
and others in the torrid zone, is such, that their 
sumnlits are above the level where a tcmperature of 
thawing can at any time prevail ; and though, by 
thc application of this principle to  the mauutains 
of Spitzbergen, we find that a thawing temperature 
inay be occasionally expected ; yet we do not see how 
tJic prevalence of a thaw should be so continual as 



to, disperse the winter’s coat of snow, where the 
mean temperature of the hottest month in the year 
must, on a mountain of 1500 feet elevation or up- 
ward, probably be below the freezing point *. Per- 
haps the difficulty is to be thus resolved : The 
weather in the months of June, July and August, 
is much clearer at Spitgbergen than it is near the 
neighbouring ice, where most of my observations on 
temperature were made ; and, as such, the tempe- 
rature of these months on shore must be warmer 
than at ma, and so much higher indeed, as is re. 
quisite for occasioning the dissolution of the snow 
even on the tops of the mountains. And this is no 
doubt the fact ; fat; besides the increase of tempera- 
ture produced by the prevalent clearness of the at- 
mosphere, we may bring into the account the eir- 
cumstance that, from the steepness of the hills, the 
sun is always actually vertical, to one surface or other 

* The meah temperature of July in the Greenland sea, 
latitude 780, as determined from a considerable series of ob- 
servations (Appendi, No. K), is no higher than 370; and of 
August about 2 degrees less : as such, the mean temperature 
of July on a hill 500 yards high, must be below the freezing 
point: For 500 yards divided by 90 yards, the elevation re- 
quisite for producing I degree depression of temperature, give 
a product of 580 ,  which, subtracted from 370, the tempera- 
ture at the level of the sea, leaves $1490, as the mean tem- 
perature at the top of the hill. 
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of $he mountainous coast, throughout its daily 
course. 

The highest temperatare I ever observed in 
Spitzbergeii WRS 48” ; but in the sumnier of 17’73, 
when Captain Pbipps visited Spitzbcrgen, a tcm- 
peratwe of 68$ once occurred *. Supposing this 
to  be the greatest degree of heGt which takes plnce, 
it will require ail elevation of 7791 feet for redud 
ciiig that temperature to the fieezing point ; and 
hence we may reckon this to be about the altitude of 
the upper line of congelation, whcre frost perpe- 
tually prerails t. 

The form of the mountain-summit which IC vi-. 
sited, i s  ronnd-backed; the arca of the part ap-- 
proaching the horizontal; position nob beiiig abovc 
a quarter of an acre. The south side where we 
ascended, and the south-east, are the only accessible 
parts ; tbe east, north and west aspccts being pre- 
cipitous nearly from tup to  bottom. What  snow 
still remained on the supinit, was but a few iiichcs 
deep, and appeared to  he in a state of rapid disso- 
lution ; the sides of the hill were almost entirely 
free from snow, The masscs of stone on the brow 

* Voyage tqwards the North Pole, p. 4G. 

+ see‘ Professor LESLIE’S Geometry, gd edition, TahIr,., 
p. 4.96. 
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of the mountain were larger than any we had yet 
met with, the fracture wgs less fresh, and they were 
more generally covered vith lichens. 

From the brow of the mountain, on the side by 
which we ascended, many masses of stpne were as- 
lodged by design or accident, which, whatever might 
bc their qize, shqpe or weight, generally made their 
way with aocelerated velocity to the bottom. As 
they bo,unded from rock to  rock, they produced con- 
siderable smoke at each concussion, and setting in 
motion iiupzcrous frabments in their course, they 
were usually accompaaied by showers of stones, ,all 
of which were lodged ip a bed of snow, lying 2000 
fcet below the place where the first were disengaged. 
This may afford some idea of the nature of the incli- 
nation. Most of thc larger stones which were set 
off, broke into numbers of pieces ; but some consider- 
able masscs of a ttibular fwn, wheeled down upon 
their edgcs, and though they made bouiids of several 
hundred feet a t  a time, a d  acquired a most asto- 
nishing vclocity, they somctimes got to the bottam 
without breaking. 

& 
fine sheltered bay was seen on the e& of us, an 
arm of the same on the north-east, and the sea, 
whose glassy surface was unruffled by a breeze, 
formed an immense expausc on the west ; the iced 
bergs rearing their proud crests almost to  the tops 
of the mountains between which they were lodged, 

The prospect was mgst extonsivc and graud. 
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and defying the power of the solar -beams, were 
scattered in various directiohs about the sea-coast 
and in the adjoining bays. Beds of snow and ice 
filling extensive hollows, and giving ~ I I  enamelled 
coat to adjoining valleys, one of which, coinmencing 
at the foot of the mountain* where we stood, extend- 
ed in a continued line towards the north, as far as 
the eye could reach : mountain rising above mound 
tain, until by distance they dwindled into insigni- 
ficancy ; the whole contrasted by a cloudless canopy 
of deepest azure, and enlightened by the rays of 
f i  blazing sun, and the effect aided by a fecling of 
dafger, seated as we were on the pinnacle of a rock, 
almost surrounded by tremendous precipices,-all 
united to constitute a picture singularly sublime. 
Here we seemed elevated into the very heavens ; and 
though in an hazardous situation, I was sensible only 
of pleasing emotions, heightened by the persuasion, 
that, from experience in these kind of adventures, 
I was superior to the dangers with which I was sur-. 
rounded, The effect of the elevation, and thc 
brightness of the picture, were such, that the sea, 
which was at least a league from us, appeared with- 
in reach of a musket shot; mountains a dozen miles 
off, seemed scarcely a league from us; and OUT 

vessel which we knew was at the distance of a 
league from the shore, appeared in danger of tho 
rocks. 
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. After a short rest, in which we were much re- 
freshed. with a gentle breeze of wind that here 
prevailed ; and after we had surveyed the surround- 
ing scenery as long as it afforded any thing striking, 
we commenced the descent. This task, however, 
which, before the attempt, we had viewed with in- 
difference, we found really a very hazardous, and 
in Some instances a painful undertaking. The'way 
iiow seemed precipitou's. Every movement was a 
work of deliberation. The stones were so sharp 
that they cut our boots and pained our feet, and so 
loose that they gave way almost at cvery step, and 
frequently threw us backward with force. against the 
hill. 'We were carcful t o  advance abreast of each 
other, for any individual being below us would 
have been in danger of being overwhelmed with 
the stones, which we uniqtentionally dislodged in 
showers. Having by much care, and with somc 
anxiety, made good our descent to the top of the 
secondary hills, to  save the fatigue of crawling aloiig 
the sharp ridge that we had before traversed, we 
took down one of the steepest banks, the inclina- 
tion of which was little less than fifty degrees. ?'he 
stones here being very small and loose, we sat down 
on the side of thc hill, and slid forward with great 
facility in a sitting posture. Towards the foot of 
the hill, an expanse of snow stretched across the 
line of descent. This being loose and soft, we 
entcred upon it %itliout €car, and our progress at 

VOL. I. I 
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first was by no means rapid ; but on reaching the 
middle of it, y e  came to  a surface of solid ice, 
perhaps a hundred yards across, over which we 
launched with astonishing velocity, but happily 
escaped without injury. The men whom we left 
below, viewed this latter movement with astonish- 
ment and fear. 

On. the flat of land next the sea, we met with 
the horns ofrein-deer, many skulls and other bones 
of sea-horses, whales, narwhales, foxes and seals, 
and some human skeletons laid in chest-like coffing 
exposed naked on the strand. Two Russian lodges 
formed of logs of pine, with a tliird in ruins, were 
also seen.; the former, from a quantity o f  fresh 
chips about them, and other appearances within 
them, gave evidence of their having been recently 
inhabited. One of them, though small, seemed it 
middling kind of lodging, but smelt intolerably of 
the smoke of wood and steam of oil. Many du- 
mestic utensils were within and about it. A new 
hurdle lay by the door, and traps for foxes and 
birds were scattered along the beach. These huts 
were built upon the ridge of shingle adjoining the 
sea. 

Among. the shingle on the beach, were numbers 
of nests, containing the eggs of terns, ducks, and 
burgomasters, and in some of them were young birds. 
One of the latter, which we took on board, was 
very lively, and grew rapidly ; but having taken a 



fancy to r2 cake of white lead, with which the suit. 
geon was finishing a drawing, he was poisoned. 
The nests were all watclied'by' the respective birds 
they belonged to ; which, with loud screams and bold 
attacks, defended them from tlie arctic gulls and 
dther predatory birds that hovered about thc place. 
They even descended within a yard or two of some 
of the sailors, who werk so cruel as to take their 
eggs or young, and followed them far a considerable 
time, screaming most violently. Several of these 
eggs were afterwards hatched in warm sawdust, but 
the young birds generally died soon after they left 
the shell. 

The only irlscct I saw was a small green fly, 
which swarmed upon the shingle about the beach. 
The sea along the coast teemed with a species of 
helix, with the clio borealis, and with small shrimps. 
But no animal of the class Vcrmes was seen on the 
shore. The birds seen were the puffin, tern, little 
auk, guillemot, bZaclTc guillemot or tystc, kittiwake, 
fulmar, burgomaster, arctic gull, brent-goose, eider- 
duck, crimson-headed sparrow (Fringilla flammea), 
sandpiper, &c. ; but no living quadruped was ob- 
served. 

Drift-wood wag seen in some abixiidancc ; but all 
of it seemed to  have lain long on the beach, being 
much battered and bleached, and some of it was 
worm-eaten. 

A strong north-wcst wind having recently pre- 
wiled, the shorc was in inany places covered with 

I2 
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deep beds of sea-weed. Among these we distin- 
guished the Fucus vesiculosus, esculentus, sacchari- 
nus, filum, plumosus, sinuosus, clavellosus, &e. and 
some species of Conferva. 
. Of all the objects, however, that' we met with 
in the course of our research, none excited so much 
interest as the carcase of a dead whale, found strand- 
ed on the beach ; which, though much swollen, and 
not a little putrid, at once fixed our attention, and 
diverted us &om objects of mere curiosity. It proved 
a prize to us. of the value of about 400 Z., but was not 
secured without much labour. Being embedded in 
the shingle, and surrounded by rocks, we found it 
would be impossible to float it off; we were, therefore, 
under the necessity of flensing it where it lay, and 
of taking its pmduce to the ship in boats. After 
the first incision was made into its side, oil sprung 
out in streams, and required the attention of several 
persons to collect it and put it into the boats. 
From the dangerous nature of the coast, we were 
unable to bring the ship within two miles of the 
shore ; our progress was, in consequence, uncommon- 
ly slow. The blubber and oil were put into casks as 
received on board. After we had secured the lading 
of five boats, the weather, which had hitherto been 
fine and calm, suddenly changed. The sky became 
overcast, rain-clouds appeared, and a fresh -gale of 
wind with heavy rain, succeeded. The sixth boat 
had much difficulty h reaching the ship. By the 
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time its lading was discharged, the sea had become 
high, and the ship had drifted some miles from the 
place where nearly one-half of the crew were on 
shore. W e  were six hours before we could beat up 
to  this station, when, having stood within a mile of 
the shore, though rocks were then on both sides of 
us, we despatched two boats under shelter of the 
windward rocks, and rescued the whole of the men. 
They had been by this time above thirty hours ab- 
sent ; they amused themselves on shore by cooking 
several birds which had been shot, and kept them- 
selves warm with a fire made of drift-wood and the 
fragments of the ruinous hut. Several of them 
who had the first watch after they came on board, 
were so fatigued, that they actually .slept as they 
stood on their feet on the deck. 

On the following day, the weather having mode- 
rated, we set about securing the remainder of our 
prize, and after about eighteen hours close attention, 
we succeeded in bringing off all that was valuable, 
This whale, from a harpoon found in its body, ap- 
peared to have been struck by some of the fishers 
of the Elbe ; and having escaped from them, it had 
probably stranded itself where we fomd it. 

During these operations, my anxiety for the safety 
of the, ship was considerable, as we navigated a dam 
gerous &ore, which had never been scientifically sur- 
veyed, and of the charts of which, such as they are, 
I had no copy. Rocks, at low-water, were seen a 
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mile and a quarter froin the shore, and many otxers 
at smaller distances. 

The next day, JUIY W., tlie weatlier continuing 
line, we stood into King’s Bay, when I was cnabled 
to make considerable ndclitims to a surwy of the 
coast which I began in the year 1825, and conti- 
iiued throughout our stay near shore on this occa- 
sion. Six miles within the headlands forming the 
entrance of the bay, we had no soundings with fifty 
or sixty fathoins of line within a fourth of a mile 
.of the shore on the north side ; nor indeed did we 
ever strike the bottom while we remained in the bay. 

I landed on the north side near an iceberg, whcre a 
small tract of rising ground was terminated by a 
perpendicular precipice of perhaps a thousand feet 
in height. This cliff was composed of a kind of 
bluish-grey marble, but, like all the rocks we had yet 
seen, was full of fissures in every direction. At a 
distimce, it appeared like basaltic columns ; but on 
nearer approach we found the resemblance was de- 
rived from deep channels formed in the perpencli- 
cular face, at intervals of a few fathoms asunder. 
Some of the cliffs on the opposite side of the bay 
bad a similar appearance. The bank where we 
landed was covered with vegetation, and afforded 
beautiful specimens of several plants, A hut was 
erected on the beach, which appeared to hawe been 
inhabited within a few weeks. Towards the sea- 
edge, the stones were so small, that few pieces could 



be seen of more than two or three ounces in weight. 
There 'were several perforated rocks near the landing 
place, and a cave into which we rowed with the 
boat. The top was aTegular arch of marble. Its 
length was thirty or forty yards, breadth about eight 
or ten yards, and the height of the roof about three. 
Wecould nowhere find the bottom with an oar 
eighteen feet long. Besides the common marble 
rock, we found in the cavc specimens of rhomboi- 
dal calcareous apar. 

The weather becoming threatening about this 
time, we put off, and after examining the southern 
shore, and tBking a few anglcs, proceded to sea. 
While we were in Kiug's Bay, not far from the 
centre, I got an azimuth of the sun when it was 
directly over the north point of the Foreland, from 
whencc the true bearing of that point was determin- 
ed to be S. 68" W. 

Two days after this, July 29., we experienced a 
heavy gale of wind, during which the discovery 
ships under Captain Buchan and Lieutenant Frank- 
lin, were driven into the northern ice, and narrowly 
csmped being wrecked, Our latitude was then 
about "go, so that we were not €ar from them. 

The climate of Spitzbergen is no doubt more dis- 
agreeable, to human feding, than -that of any other 
country yet discovered. Extending to within ten de- 
grees of the Pole, it is generally intensely cold, a i d  
even in the three warmest months, the temperature 
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not averaging more than 346 degrees, it is then sub, 
ject to a cold occasionally of three, four, or more 
degrees below the fieezing point, It has the 4- 
vantage, however, of being visited by the sun fiw 
an uninterrupted period of four months in each 
$year, thus having a Summer's Day, if so long an in- 
terval between the rising and setting of the sun may 
be so denominated, consisting of one-third part of 
the year. But its winter is proportionally desolate ; 
the sun, in the northern parts of the country, re-. 
maining perpetually below the horizon from about 
the SSci of October to about the Z%l of February. 
This great Winter Night, though sufficiently dreary, 
is by no means so dark as might be expected, as tho 
sun, even during its greatest south declination, ap- 
proaches within 1%$O of thc horizon, and affords 
a faint twilight for about one-fourth part of every 
twenty-four hours. Added to this twilight, the au-: 
rora borealis, which sotnetimes exhibits a brilliqscy 
approaching to a blaye of fire,-the stars,which shine 
with an uncommon degree of brightness,--and the 
moon, which, in north declination, appears for twelre 
or faurteon days together without set'cing,-altoge- 
ther have an effect which, when heightened by the re-. 
flection of a constant surface of snow, generally give 
sufficient light for going abroad;-but, with the light 
afforded by the heavens, whcn the moon is below 
the horizon, it is seldom possible to read. 

All that is known respecting the climate of Spitz- 
bergen, or nearly so, is derivcci from the three os 
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four published journals of persons having wintered 
by accident or design in this desolate region, toge- 
ther with the interesting information already allu- 
ded to, received by Colonel Beaufoy from those Rus- 
sian adventurers, who not unfiequently resort hi- 
ther and remain throughout the winter, for the 
purposes of hunting and fishing. From these soiirccs 
of information, I am enabled to give the following 
sketch of the progress of the seasons. It is, how- 
ever, designedly brief, as the climate of the arctic 
seas in general, which is very similar, foims a sub- 
sequent chapter of this volume. 

After the sun passes the equinox, the approach- 
es of winter, in the Polar countries, become very 
rapid. This gloomy season commonly sets in at 
the latter end of September or beginning-of Octo- 
ber, with winds from the N., N. N. W., or N. IV.; 
or with calms, hard frost, and snow*. By the end of 
September or the beginning of October, all the birds 
which are only summer visi,tors to  Spitzbergen, coni- 
mence their flight towards milder regions; and by the 
middle of the latter month, the frost has, in sonic 
instances, been so intense, that casks of beer have 
been frozen in a hut, within eight fcet oE the fire. 
I n  November, the sun having disappeared, the frosts 
rapidly increase, both in frequency and intensity ; 
but throughout the year, when strong southerly 

f Col. Beaufoy’s Qwries, Nos. 2. & 33. 
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winds occur, they are generally accompanied with 
mild weather, and sometimes with thaw. About 
December and January, hard frosts with calm wea- 
ther are commpn, but seldom a month passes with- 
out storms; stbrms, indeed, are so frequent, that 
two-thirds of the winter may be said to be boister- 
ous *. The highest winds occur about the time of 
the equinoxes, and blow most frequently from the 
southein quarter. Snow storms are common, often 
continuing for several days, and, perhaps, once or 
twice a yeas, for some weeks together f. Hence, 
a great quantity of snow falls during the winter, 
which accumulates principally in sheltered glens ; 
but on level ground, it seldom lies above three to 
five feet deep. 

Bears seem to be the only quadrupeds which stir 
abroad throughout the winter ; for, though foxes 
and rcin-deer remain constantly in the country, they 
are only to  .be met with, in any quantity, at certain 
seasons. Foxes begin to appear in the month of 
February, and are to  be seen in March in great 
numbers. Bears, at thc same time, become more 
abundant, and thc birds re-appear in the month of 
April. 

The fisst human beings who are known to have 
passed the winter in Spitzbergen, were two parties 
of seamen belonging to English whalers, who were 

' Beaufoy's Queries, No. 4. .t Idem, No. 2 6  



left 011 shore by accident on two different occasions ; 
the first party, consisting of nine persons, all perish- 
ed ; but the latter, composed of eight individuals, 
survived the rigours of tlle winter of 1630-1, and 
were all rescued. I n  the year 1633, seven volun- 
teers belonging the Dutch fleet, were induced, by 
certain emoluments, to attempt the same enterprize, 
and succeeded in passing the winter without sus- 
taining any injury; but on the same hazardous 
experiment being tried by seven other persons, the 
following winter, they all fell a sacrifice to  the ra- 
vages of the scurvy. Some Russians seem to have 
been the next to attempt this adventurous exploit, 
who, from being inured to n winter little less severe 
at home, were enabled to accomplish it with more 
safety. Four men who landed on an island on the 
kast side of Spitzbergen, in the ycar 1743, and 
were deprived of the means of getting away by 
an unexpected calamity having overtaken the 
vessel to which thcy belonged, remained tliere 
during six years. Being exposed to  u~xomnion 
privations, they were led by thcir necessities to 
adopt some most ingenious devices, for provid- 
ing themselves with food and raiment, in their 
long and severe banishnient. One of their nmnber 
died ; bnt the others were rclievcd after r?. stay of 
six years and threc months, by a vessel proridenti- 
ally driven upon the coast, and restored to  their 
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friends, enriched with skins and other produce of the 
country, in which they had been exiled. 

I n  modern times, people of the same nation have 
been in thc habit of submitting to a voluntary 
transportation, with the object of making some con- 
siderable advantage; by the opportunities1 which 
such a measure affords them, of hunting and fishing. 
These persons were formerly employed in the ser- 
vice of the c' White Sea Fishing Company ;" but 
this company being now no longer in existence, the 
trade is conducted by private adventurers". They 
now proceed from Megen, Archangel, Onega, Rala, 
and other places bordering the White Sea, in ves- 
sels of 60 t o  160 tons, some intended for the sum- 
mer fiehing, and others for the winter. The former 
put to sea in the beginning of June, and sometimes 
return in September ; the latter sail about a month 
later, and wintering in the most secure coves of 
Devil Bay ? Bell Sound, Horn Sound, Cross Bay, 
Magdalena Bay, Love Bay, and others, return 
home in the month of August or September of the 
following yeart. 

The fishermen rcside on shore during the winter, 
in huts of the same kind as those used by the peas- 

* From a communication in answer to queries sent to Arch- 
angel by myself, in the year 1815, through Mr Edward Stgw, 
arc1 of Whitby. 

*i- Col. Beaufoy's Queries, No. 1. 
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ants in Russia, which being taken out with them 
in pieces, are constructed with little trouble in the 
most convenient situations. They build their stoves 
with bricks, or with clay found in the country. 
Their largest hut, which is erected near the place 
where their vessels or boats are laid up, is fro? 
twenty to twenty-five feet square, and is used as a 
station and magazine ; but the huts used by the 
men who go in quest of skins, and which are erect- 
ed along shore, at the distance of ten to fifty versts 
from each other, are only seven or eight feet square. 
The smaller huts are usually occupied by two or 
three men, who take care to provide themselves, 
from the store, with the necessary provisions for 
serving them the whole winter *. 

I have visited several of these huts, some con- 
structed of logs, others of deals two inches in thick- 
ness. The one constituting the most comfortable 
lodging I have seen, I met with on the north-west 
point of the Foreland, in the year 1809. It was 
built of logs of half round timber, (the original trees 
being slit up the middle) ; the round sides were put 
outward, and the ends of the timbers forming two 
adjoining sides stretched beyond the corner, and be- 
ing notched half way into each other, fornid :L close 
joint. The logs were placed horizontally, and were 
built into a rectangular form, about fourteen feet 

Col. Besuf‘oy’s Queries, No. 10. 



142 ACCOUNT OF THE ARCTIC! REGIONS. 

long, ten broad and six high. .The seams were 
caulked with moss. Near the ground were two 
windows, of six panes of glass each, one on the east 
side and the other on the south. The roof, which 
was flat, was formed of deals, and loaded with stones. 
A barrel without ends composed the chimney. To 
the north end of the building was attached a small 
square court, open at the top, having a door-way on 
the east side of it, communicating with, and afford- 
ing some shelter to, the door of the hut. I n  the 
outer court were two casks of about 100 gallons ca- 
pacity each, which were found to be filled with 
meal. Several tubs lay near the casks, and a quan- 
tity of pease. In  the interior of the hut we found 
a variety of domestic utensils, consisting of platters, 
a stool, an earthen pot, horn-spoons, a tomahawk, a 
boat-hook, a spear, and several small wax-tapers, with 
a variety of trifling articles. On a wooden bench fix- 
ed against the west side of the apartment, were 
ranged in order with pendant necks, at least twenty 
ducks, with a number of eggs about them ; they 
were all in a state of putrefaction. From these ap- 
pearances, I judged this hut had been occupied by 
some Russian hunters, who, from the quantity of 
provisions left behind, seemed to  have either perish- 
ed prematurely, or had some intention of rcturning. 
Lest the latter should happen 'to be the case, I 
caused the mea1 casks to be secured from the wea- 
ther, and forbid the sailors from removing any arti- 
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cle of value. I only took with me the wax-tapers, 
which appeared to have been intended for religious 
purposes. 

During the stay of the hunters, they einploy 
themselves in killing seals, sea-horses, &c. in the 
water ; and bears, foxes, doer, or whatever else they 
meet with, on land. They are furnished with pro- 
visions for eighteen months by their employers, 
consisting of rye-ff our for bread, oatmeal, barley- 
meal, pease, salt beef, salt8 cod, and salt holibut, 
together with curdled milk, honey, and linseed oil ; 
besides which, they procure for thcrnselves Z i o l l r  
deer in winter, and birds in summer, the use of 
which is found to be very conducive to heaIth. 
Their drink chiefly consists of a liquor called nuns, 
made from rye-flour and water ; malt or spiritous 
liquors being entirely forbidden, to-prevent drunken- 
ness, as these persons, when they were allowed it, 
drank so immoderately that their work was often al- 
together neglected. For general purposes, they use 
spring-water, when it is to be had ; or, in lieu of it, 
take water from lakes : but when neither can be got, 
they use melted snow *. 

Their fuel, consisting of wood, is  brought with 
them Gom Russia, and landed at their station-hut, 
from whence it is conveyed by water, in boats, or by 
land in sinall hand-sledges, to the different huts 

Benufoy’s Queries, Nos. 12, 13, 18. 
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disposed along the coast. Drift-wood is often met 
with, and used for the same purpose. The huntgrs 
defcnd themselves from the rigour of the frost, by a 
covering made of skin, over which they wear a gar- 
ment called kushy, made of the skin of rein-deer, 
with boots of the same. A warm cap called a 
truechy, defends the whole head and neck, and part 
of the face; and gloves of sheep-skin, the hands. 
They seldom travel far in winter; but the short 
cxcursions they have occasion to make, they per- 
form 01; foot, on snow skaits, and draw their food 
after them on hand-sledges ; but such as have dogs, 
employ them in this service- I f  surprised with a 
gale of wind, accompanied by snow drifts, when out 
of shelter, the traveller is obliged to lie down, cover- 
ing himself with his kushy and his sledge, as well 
as he is able, until the hurricane is over ; but when 
it continues for any length of time, the poor wretch 
often perishes *. 

Inured to  cold, as these hunters are, they seldom 
suffer much from its effects. And they are never 
prevented by cold from going abroad, though the 
accumulation of snow about their huts, and the fury 
of storms, sometimes confine them to thcip dwell- 
ings. They make tl point of taking exercise in the 
air, for the preve1ition”of the scurvy; so that when 
they cannot with safety or convenience walk about, 
they exercise themselves by throwing the snow off’ 

* Col. Beaufoy’s Queries, Xes. 1J, 14, 15, 16, 17, & 21. 
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and from around their huts, wliich, in stormy 
weather, are often buried. I n  such cases, they are 
obliged to make their way through the chimney to 
get out.. As an antiscorbLttic5 they make use of an 
herb produced in the country, a gtock of which they 
generally provide themselves with on the approach 
of winter ; but sometimes they are under the neces- 
sity of digging through the snow to obtain it. They 
either eat it without any preparation, or drink the 
liquor prepared from it by infusion in water. For 
the same purpose, they make use of a kind of r a s p  
berry, which is preserved by baking with rye-flour : 
this they eat, or drink the expressed juicc of the 
fruit. A decoction of fir-tops, in water, is another 
beverage iiitencied as an antidote against the SCUL'~ 

vy *. 
These men, however, likrdy as they &re, do not 

always escape the bane of these rcgiohs, the scurvy. 
Perhaps their hardihood in stopping so long as 
tliree years in Spitebergen, which some of them 
liavc been known to do, might give predisposition 
for this disease, and render it more fatal. I n  the 
year 1771, Mr Steward of Whitby, formerly II 

Greenland captain, landed on a projection of low 
table land, forming the south-westerly point of 
King's Bay, for the purpose of procuring drift .wood 

... 

* Beaufoy's Queries, Nos. 8, & 9. 
YOL. 1. 
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for fuel ;-a practice very common among the Lon- 
don fishermen, at this period, wlia often sailed with 
n very scanty stock of coals on board. Here the 
first wintering of the Russians, to the northward 
of the Foreland, had been attempted, their first 
hut having been built the preceding year. This 
hut having been seen by the party in search of 
wood, on thcir first landing, motives of curiosity 
led them to examine it. They hollowed as they 
approachcd it ; but no one appeared. The door be- 
ing defended by a small open court, one of the par- 
ty  entered it ; and, applying his eye to the hole for 
the latch, observed a man extended on the floor, as 
he thought. sleeping. Receiving no answer to their 
shouts, they a t  length opened the door, and found 
the nian a corpse. His. cheek, which was laid on 
the ground, was covered with a green concretion of 
mould; and his covering, besides his clothes, was 
only a Russian mat. Several jackets, and ether 
articles of clothing, were seen on a bench, an wliicli 
the inmates appeared to have slept.; but no other 
individual, living or dead, was observed, It was 
supposed, that his companions had shared the same 
fate, and had been buried by him, who, as the last 
survivor, had no one to perform the same kindly of- 
fice on himself. The yawl belonging to the suffer- 
ers was found hauled up on the beach ; it was fully 
quipped with oars, together with mast and sail, 
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Near the shore of Spitzbergeii, the south-westerly 
current, so very evident at tlie distance of twenty 
or thirty leagues to  the westward, is not observed, 
Such, indeed, is the effect of the land on this curd 
rent, as well as on the tide, that the course of the 
stream is altogether uncertain. Captain Phipps, 
when in the Racehorse, in the year 1773, lyi rg be- 
calmed about two and a half leagues N. N. W. 
from Cloven CliE had a current setting to  the 
westward, though his consort, the Carcass, at 110 

great distance from him, was, at the same time, 
ip a current running toward tlie eastward. Facts 
of a similar kind, proved by the singular move- 
lricnts of the closest bodies of ice, are frequent; 
ly occurriiig. Captain Phipps observed that the 
tide of flood came from the southward, in lati- 
tude TgP,  on the west coast ; and that the time of 
high water, at  full and cliaage, was half an hour 
past one : this corresponds exactly with an observad 
tion inade by Baffin in 1613. Jn the harbour of 
Vogel Sang, the tide was &served to  rise about 
four fect ; and at Sineerenbcrg, a little more : the 
time of high water in each, being half an hour past 
one, as above, At Moffen Island, the tide appear- 
ed to  flow eight or nine feet perpendicular, I n  gc- 
nerd, the rise of tide may be stated at about six 
feet during the springs, and about two feet less 
during the nczys. The highest tides seem to be 
produced by south-~esterly winds ; and though the 
most general direction of tlie stream of flood&b is 

K B  
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from the south towards the north, yet it runs by n8 
means regularly at all times, even in the same. 
place. 

The prohots of Spitzbergen, in animals, are of 
some worth ; but in vegetables they are neither nu- 
merous, nor, as far as yet discovered, of much value ; 
and, in minerals, they are very little known. As 
an account of the animals inhabiting &is country, 
is included in the general view of the zoology of 
the Spitzbergen sea, it is unnecessary to notics 
them here. 

Spitzbergen does not afford many vegetables. 
Of those which I was enabled to collect in the 
course of several excnrsionry to  the shore in 1818, I 
haye beon furnished with a catalogue, by Sir Joseph 
Banks, 8s. drawn up by his librarian, Mr Robert 
Brawn; and have given it,. in full, in tlme Appen- 
dix". It may be remarked, that.vegetation goes 
on uncommonly quickly in thip country. Most 
of the ,plants spring up, flower, and afford seed, 
in the course of a month or six weeks. They are 
chieff y of dwarfish size ; some of the flowcrs are really 
pretty, but exhibit few colours, excepting yellow, 
white, and purple. And it: is not uiiworthy of ob 
servation, that the only plant I niet with in Spitz- 
bergen, partaking of the nature of a tree, (a Salix 
allied to 8. herbacea,) grows but to the height of 
% h e  or four inches. 

See No. V. 



MMOFFEN ISLAND. a49 

Though Spitzbergen is probably rich in minerals. 
yet the examination of it has been so partial, and 
indeed trifling, that nothing of any value, except- 
ing marble and cud, has yet been met with *. The 
former is found in some parts of King's Bay, of 
real beauty ; and the latter, of a tolerable quality, 
near d ie  same place. The coal is so easily procur- 
cd, that many of the Dutch fishers, a few years 
ago, were in the habit of laying in a stock of this 
usehl article, for fuel, on the passage homeward. 
Captain Jacob Broerties, an intelligent whale-fisher 
of Amsterdam, informed me that he had in his pos- 
session, a slab table of great beauty, manufactured 
out of a blsck of Spi4zbergen marble, which he 
himself procured. 

W h a t  has already beon advanced concerning thc 
appearances and productions.of Spitzbergen, applies 
in general to the islands adjacent. A .few remarks, 
bowever, on .the peculiarities which have been no- 
ticed, may not be superfluous. 

Mofen Island, a small low island lying OP the 
nsrth side of Spitzbergen, in latitude 80" l', longi- 
tude ,120 43' E, was visited and described by Cap- 
tain Phipps, who intimates that none of the old 
navigators have taken any notice of it, though it is 
remarkably different from any thing to be seen on 
the west coast. This, considering their usual accu- 

* A list, by my valued friend Professor Jameson, of a few 
specimens of the rocks occurring in and about King's Bay,, 
. is  included in Appendix No. VI. 



racy and minuteness, he deems rather extraordi- . 
nary, and suggests the possibility that it had not 
long existed, but might have been thrown up, by 
the cutrents from each side of Spitzbergen meet- 
ing here. 

This islaiid is of roundish forin, about two 
,miles in diameter, and has a shallow lake of water 
in the middle. This lake was frozen over, except 
thirty or forty yards round the edge, near the end 
sf July. The whole island is covered with gravel 
and small stones, without the least vegetation of 
any kind. It is but a few feet above the level of 
the sea. The only piece of drift-wood found on it 
by Captain Phipps, which was about three fathoms 
long, and as thick as a ship's mizen mast, had been 
thrown over the sealbank, and lay on the declivity 
pear the lake. It was low water at I I  P. M. of 
25th of July (1773,) when the boat landed; and 
the tide appeared to flow eight or nine feet. The 
velocity of the tide, which set N. W. and S. E., WILY, 

about a mile an hour*. 
Low Idand, lying E. N. E. from Maffen Island, 

in latitude 80" 15', and longitude 17" 35' E., was vi. 
sited on the 29th of July 1773, by Dr Irving, who 
accompanied Captain Phipps on his expedition to- 
wards the N o I ~ ~  Pole. 

The  island is about seven iniles in length, very 
flat, and covered chiefly with stones from eighteen 
to thirty inches in diameter, inany of them hexa- 

* Phipps' Voyage, p. $3, 
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gaas, and aommodiously placed for walking on. On 
$%he middle of the island, they found vegetation 
.abundant. Two rein-deer were seen feeding; and 
one of them they killed. It was found to be fat, 
and of a high \flavour. Several large fir-trees, at 
this time, lay on the shore, sixteen or eighteen feet 

.above the level of tlie sea. Some of them were se- 
w n t y  feet long, and had been torn up by the roots ; 
others had been.cut dowii by the axe, and notched 
€0; twelve feet lengths. This timber was not in 
the least aecayed; the marks of the axc indeed, 
-were still fresh. There. were likewise some pipe- 
staves, and wood fashioned for use. The beach 
consisted of old timber, sand3 and whalebones *. 

Hope Island, on the south-east coast of Spitz- 
bergen, lies in latitude 76"2Or, longitude about 20" E. 
9t was discovered in tlie year 1613, by one of the 
English Eussia Company's vessels, which accom- 
panied their whale-fishing expedition. It is nine 
lcagues long, but scarcely a mile broad, and lies 
N. E. by E. and S. W. by W. It consists of five 
mountains ; the northernmost one is the highest ; 
a d  those succeecfing, itiininish progressively in size. 
On the north side is good anchorage in twenty fa- 
thoms water. About half a lmgue from each ex- 
tremity of the island, the water is very shallow ; oa 
the south side the bottom is rocky, and unfit for an- 
chorage ; but the coast is there pretty bold. 

\ 

* Phipps' Voyage, p. 58. 
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CJmie Island, though not ininiediately adjoining 
Spitebergen, is, however, nearer it than any other 
country, and may be noticed here. It lies in lati- 
tude about 74" 30', and longitude 20" E., being 130 
miles S. S. E. (true) from Point-look-out. It was 
discovered in the year 1596, by the Dutch naviga- 
tors Barentz, Heemskerke and Ryp, on their ad- 
vance towards die  north, in search of a northern 
passage to India, and named by them Benr Island, 
from the circumstance of a large bear, whose &in 
was, twelve feet in length, having beon killed upon 
it. Stephen Bennet, who was sent by Sir Francis 
Cherie, in the year 1603, on a voyage towards the 
north, partly for -trading and partly for discovery, 
fell in with this island, and in honour of his patron 
and owner, callcd it Cherie Island. Abounding in 
sea-horses or morses, it  soon became an important 
place for taking those animals, of which a thousand 
were once killed in seven hours. Wcnce it was the 
constant resort of adventurers in this traffic for .se- 
veral years, until the morsos began their retreat to 
the northward, and the discovery of the whalo- 
fishery presented a much more lucrative occu- 
pation, 

The $reatest extcnt of this island is about ten 
miles. It is somewhat of the saddle fom, being 
high at each end, and low in the middle. On the 
north-cast end are three regular hills of consider- 
.able elevatipn, covered, in general, cntirely with 

, 
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m o w  ; the south-west end is more irregular *. Be- 
sides morses, the island abounds with bears, foxes 
and sea-fowl, and its shores, at certain seasons, are 
said to be visited by cod and haddock. Much 
drift-wood also occurs on the coast. Lead-ore, 
in veins, at the surhce of thc ground, has been 
found here; likewise coal of a tolerable quality, 
and specimens of virgin silver. Lead-glance .also 
occurs on an adjoining rock called Gull Ishnd, and 
three different mines were discovered by one of the 
early morse-fishers. 

Near the north-east point of this island, is a little 
bay, where a ship may ride in shelter, with the 
wind from S. E, to S, W. ; but the anchorage is 
exposed from E. S, E. (north about) to W. S. W. 
There is also anchorage in soine other parts, in gra- 
velly or stony ground. 

Cherie Island is often inaccessible on account of 
ice, which, in the spring of the year, generally 
stretches in a straight line from here to the southern ' 
Cape of Spitzbergon. The flood-tide about it runs 
from the S. W, towards the N. E., and flows about 
four feet. 

See Phte 3. fig. 1. 
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SECT. 11. 

Account of Jan Mayen Island. 

JAN MAYEN Island derived its wine from that 
of a Dutch navigator, who is said to have first seen 
it in the year 1611 *, though it may be suspected, 
as the whale-fishery of this nation did not com- 
mence until 1612, that it wm not discovered until 
n later period. It was once named JTaurz’tius’ 
Xsland, or 8t Mazcrice, in lionour of Prince MauriZc 
of Nassau. This country was also discovered by 
the whalers of Hull  about the same time, and na- 
med Trinity lslnnd; in consequence of which, 
when the Russia Company attempted to inonopo- 
lize the fislicry of the whole of the Polar countries, 
this island was panted by the King to  the C o i ~ o -  
ration of IIull, on their petition in the year 1618, 
as a fishing station. The Dutch, who were con- 
stantly in the habit of visiting Jan Nlayen from 
the time of its discovery to  the year 1630 or 1640, 
where they derived great advantage from the whale- 
fishery its coasts afforded, have given the principal 
accounts of its appearance, situation and naviga- 
tion which have yet appeared. These accounts, be- 
sides being exceedingly meagre, are likewise inaccu- 

* Beschryving der Walvisvangst, vol. ii. p. G2. 
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rata They place this island in latitude 71. to 
710 23: and longitude (corrected to Greenwich) 
5" 55' to 7" 2%' TV. * ; and ow- cliarts place it about 
the same latitude, and in the longitude of 9 to 10" 
or 11" W. From a survey, bowever, of the east 
coast, which I accomplished on the 3d and 4tb of 
August 1817, and from solar observations for lati- 
tude and longitude (by chronomcter), I found its 
limits to be betwcen the latitudes of 'iO"49 and 
71" & 20" N., and between the longitudes of 70 26' 
and g. 44' W -f. 

This island, which extends in length about ten 
leagues, from N. E. to  S .  W., is in no place above 
three leagues in breadth. The  northern extremity 
is of a rhomboidal form, each side being about three 
leagues in length, and affords a base for the remark- 
able peak called Rcereubwg, or Bear. Mountain. 
The southern extremity, connected by a narrow 
isthmus to one of the acute angles of the northern 
land, is from 1+ to about 5 niiles in breadth. 

The coast affords several road-steads, with good 
anchorage in five to, ten fathoms water, black sandy 
ground, but no harbour for a ship ; all the ancho- 
rages being opcn to the Sea in an aiigle of at least 
Zen points of the coinpass. Few dangers occur on 

Beschryving der Walvisvangst, Map, vol. ii. P. 64- 

The positions of several remarkable parts of the coast, arc 
included in the Table of Latitudes and Longitudes, Appendix, 
N?. JV: 
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the coast at a moderate offing, but what may be 
seen ; perhaps the greatest known danger is a rock 
lying about three leagues south, a little easterly, 
from the S. W. point of Little Wood Bay, having 
only eleven feet water upon it when the tide is at 
the lowest. It is about a stone’s cast over, and wag 
discovered by a fisher belonging to Delf-haven, who 
bilged his ship upon it. 
. The soundings about the island are very irregu- 
lar, and the bottom generally consists of rocks or 
black sand. At the distance of eleven or twelve 
leagues S. S. E. from Cape South, are soundings in 
thirty-five and thirty-six fathoms watcr ; but on the 
northern face of the island, there are 300 fathoms 
depth, a cannon shot from the shorc. On the 
north-eastern coast the depth is also great ; and al- 
so ncar Cape South-East ; but in most other places, 
the depth, at the distance of half a league from the 
beach, varies from ten to fifty fathoms. Between 
Capes North-West and North-East, between Capes 
North-East and South-East, and in part of the dis- 
tance between Little Wood Bay and Cape South, 
as well as in a few portions on the wcst side of the 
island, the coast consists of a kind of wall, being 
generally precipitous and inaccessible. Thc west 
side affording the greatest number of anchorages, 
having the best convenience for landing, and being 
better sheltered from the most frequent storms, was 
selected by the Dutch for thcir boiling stations. 
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They had apparatus for the manufacture of oil, toge- 
ther with tents, cooperages and warehouses, erected 
in South Bay, Roobcrg, Wood Bay, English Bay, 
West Cross Cove, and East Cross Cove. I n  South 
Bay, the Dutch once suffered the loss of three of 
their tents or huts, nine oil vessels, and thirteen 
boats, from the ground on which they stood being 
washed away by the sea. Mary Muss Bay, was the 
first place where oil was. manufactured in the islanil, 
and was so called after an industrious wonian of 
that name belonging to Rotterdam, who sent the 
first ship out for the purpose of reducing the blub- 
ber which might be taken, into oil on the spot, 
Three places on .this island, called Wood Bay, 
Great Wood Bay, and Little Wood Bay, received 
their naines from the great quantity of drifi-wood 
found in them. 

The western navigation o f  Jan Mayen is prefer- 
red to the eastern, as being less incumbered with 
ice, and less subject to calms, squalls and whirl- 
winds, which are often encountered on passing to 
the eastward of Beerenberg. The whole island is 
generally surrounded with ice in the spring of the 
year ; but in the autumn, or even in summer, the 
ice sometimeb sets so far to the westward, t l iat i t  is 
not visible from any part of the land. 

Though the Dutch, as well as the whalers of 
Hull, were, in the early part of the seventeenth 
century, annual visitants to the islandof Jail Mayeii, 
pet we have no account or description of it, except 
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what relates to its navigation, witlia few brief noti- 
ces respecting its principal mountain and glaciers. 
The British fishers are now in the frequent habit of 
making this land in their outward passage, but 
seldom approach near the shore, I was, therefore, 
fortunate, in my passage homeward in the year 1817, 
in effecting a landing upon it. A narrative of my 
excursion upon this interesting island, was read be- 
fore the Wernerian Society in December 1817; 
and the substance of that paper I shall now repeat 
in this pl-ace. 

On approaching Jan Mayen with a clear atmo- 
sphere, the first object wliich strikes the attention, is 
the peak of Beerenberg. This inountain rears its 
icy summit to an elevation, as ascertained on this 
visit, of 6870 fcet above the level of the sea. It 
frequcntly appears above the clouds, and may be 
seen, in clear weather, at the distance of thirty or 
forty leaguess:. It is seated on a base, whicli is it- 
self mountainous, being about 1500 feet in height ; 
but in a sinall interval between two cliffs on the 
south side, the slope of the hill is coritinued wit11 
little varitttion, at an iiiclination of perhaps 40" to 
so", from the summit to  the margin of the sea. 

The general appearance of the land, has a s t r i b  
ing resemblance to  that Qf Spitzbergen, both in col- 

* I saw Beerenberg from the deck of the ship Fame, on 
the 29th April MIS, when at the diutance, (by observation,) 
sf 95 to 100 miles, 
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our and character. A s  at Spitzbergen, your ap- 
proach to  it, seeins ainnzingly tardy. At the dis- 
tance of ten or fifteen miles, a stranger to polar 
lands would suppose himself within a league of the 
rocks. 

At this season (August 4th) all the high lands 
were covered with snow and ice ; and the low lands, 
in those valleys and deep cavities, where large 
beds of snow had been collected, still retained part; 
of their wiiiter covering, down to the very border of 
tlie sea. 

Betwecn Capes Nortli-east and Soutli-east, arc 
three very singular icebergs. They oecapy recesses. 
in the clifC where it is 1284 feet high by observation, 
and iiearly perpendicular, and extend from the base 
of Beerenberg down to the water’s edge. These 
polar glaciers differed in appearance from any thing 
of the kind I had before seen. They were very 
rough 011 tlie surface, and of a greenish grcy colour. 
They prcsented the appearance of immense cataracts, 
suddenly arrested in their progress, and congealed 
on the spot, by the power of an intense frost. Like 
cascades, their prominent greenish colour was variega- 
ted with snow-white patches resembling foam, which 
were contrasted with the jet-black points of the most 
prominent rocks peeping through their surfaces. AS 
in cataracts also, they seemed to follow in some mea- 
sure thc figure of the rocks, over which thcy lay, 
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and were marked with curvilinear stria3 fiom top t@ 
bottom. 

I left my ship (the Esk of‘ Whitby,) ab three quar- 
ters past one in the morning, accompanied by Cap- 
tains Jackson and Bennet, whose ships were near a t  
the time, and lacded at halfjrast two, amidst a consi- 
derablesurf, on a beach coveredwithcoarseblacksand, 
This sand, which consisted of a very thick bed, oc- 
curred through an extent of two or three miles in 
length, and about a furlong in breadth. It was a 
mixture of iron-sand, augite and pyroxene *. The 
black parts, which were very heavy, and readily at- 
tracted by the magnet, bad an appearance exactly 
resembling coarse gunpowder. 

This beach was the first place from Cape North- 
east, four leagues distant, where the coast seemed as 
we passed it, to be at all accessible. Great Wood 
Bay was iinmediately to the westwad of us, and 
Cape South-east, abmt five miles distant to the 
eastward. 

After n few feet rise, farming a sea-bank of black 
sand, the strand proceeded inland, on a/ horizontal. 
level for about a fourth of a mile, where it was terd 

’ This latter substance, which was mistaken for olivine, 
was pronounced by Dr Wollaston, to whom a specimen wad 
given by the Reverend Dr Satterthwaite, t o  be pyroxene.- 
(Annals of Philoaophy, by Dr Thornson, VOI. xi. p. 19L, Paper 
by Dr D. Clarke.) 
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minated by irregular cli@. This strand . appeared 
to have been occasionally aovered with the sea, as 
it was strewed wid1 drift-wood, part of which was 
tolaably good timber, and the rest bruised, bnd a 
little xvorliwakn. One log, that I observed, had 
been squared, and was marked with the letter G. 

I had not dvanaed many paces, before I observ- 
d signs 08 a volcano. Fragments of lava were seen 
at-every step ; blocks of burned clay were next met 
with'; aid, nearer .the ,cliff, large masses of red clay, 
partly baked, but still in a friable state, occurred in 
great abundance. Numerous pointed rocks, proba- 
bly of the .%rap formation, were sticking through 
$he sand. One of these, which was vesicular ba- 
salt, .bad numerous beautiful crystals and grains of 
augite imbedded in it. Along with this, tvas a r o d  
which appeared to  be very nearly allied to thc cc- 
lebrated basaltic millstone of Andernach. Aftcr 
leaving the sea-shore, I perceived no other mineral, 
but such as bore undoubted marks of recent vol- 
canic action, vie. cinders, earthy-slag, burned clay, 
Scoria?, vesicular lava, &c. The place from whence 
these substances appeared to have been discharged, 
being near, we attempted to reach it. In  pcrform- 
ing the ascenk, the steepness of the hill, and thc 
looseness of the materials, made the undertaking 
not a little arduous. We frequently slid backmard 
several paces by the nodules of lava giving way be. 
neath o w  feet ; in which case, the ground gellerally 

1701,. 1. 1, 
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resounded, as if we had been travelling on empty 
metallic vessels, or vaulted caverns. 

The baked clay, and other loose rocks, con- 
sisted chiefly of large masses at the bottom of 
the hill; but, about the middle of the ascent, 
these substances were in smaller fragments. To- 
wards the top, blocks of half baked red clay, con- 
taining many crystals of augite, were again. met 
with; and, about the southern part of the sum- 
mit, a ruggcd wall of the same occurred, giving 
the mountain a castellated form of no small mag- 
nificence. On reaching this summit, estimated 
at  1500 feet elevation above the sea, we beheld a 
beautiful crater, forming a basin of 500 or 600 feet 
in depth, and 600 or 700 yards in diameter. It 
was of a circular form, and both the interior and 
exterior sides had a similar inclination. The bot- 
tom of the crater was filled with alluvial matter, to 
such a height that it presented a horizontal flat of 
an elliptical form, measuring 400 feet by 240. A 
subterranean cavern penetrated the side of the cra- 
ter a t  the bottom, from whence a spring of water 
issued, which, after ruiining a short distance to- 
wards the south, disappeared in thc sand. 

From this eminence we had a most interesting 
prospect. Towards the north appeared Beerenberg, 
now first seen free from clouds, rising in majestic 
importance into the region of perpetual frost. At 
the foot of the mount, on the south-east side, 
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uear a stupendous accumulation of Iava,%earing the 
castellated form, was another crater, of similar form 
to the onc above described. Towards the douth- 
west, the utmost extent of the island was visible; 
while, towards the north, a thick fog obscured the 
prospect, which, as it advanced in stately grandeur 
towards us, gradually shrouded the distant scenery, 
until the nearest mountains were wrapped in im- 
penetrable gloom. The sea, at the same time was 
calm, the sun bright, and the atmosphere of half 
the hemisphere, without a cloud. Excepting' the 
interest excited by the volcano, Beerenberg sunk 
every other objcct into comp2rative insignificance. 
A sketch of the appearance of this mountain from 
the sea, at ten miles distant, when seen above the 
clouds, is given among the engravings, and may af- 
ford some notion of its magnitude and beauty *. 

The colour of the cliffs around, was different 
shades of brown or black ; and the general character 
of 'the country seemed to indicate the action of yol- 
mnic fire. 

A rocky hill, with a precipitous side towards the 
sea; lying a little to the westward, I descended to- 
wards it, from the ridge of the crater, with the ex- 
pectation of finding some other kind of rock than 
what had yet been met with. It was found to  con- 
sist only of a cliff of yellowish grey friable earth or 

* Plate 5. 

L 2  
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clay ; in which ciystals of augite, along with dark 
roundish granular pieces of basalt lay imbedded *. 

A piece of iron, which appeared to have been der 
rived from ironstone, by a smelting process con- 
dwted in  the furnace of nature, was found near the 
wlcanic wonnt; ;being very cumbrous, it was laid 
aside by our party as we ascended, and unfertu- 
n8tel-y left behind us when we' quitted the &ore. 
Of every ather metallic, mineral, vegetable, or ani- 
'mal substance we met with, we took specimens. # 

AS tihe icebergs observed on this island suggested 
the idea of frozen cascades, a poetic imagination 
would, in the hollow metallic sound of the earth on 
the ~ l c a a i e  mount, have conceived the cavern of 
V d m n  ; and in the iron manufactured in the bowels 
of, the ,earth, the fabrication of the same deity, for 
theuse of his parent Jove. 

The cliffs here afforded but few specimens of 
plants. Indeed we travelled a considerable distance 
before we could perceive the least sign of vegetation. 
As we advanced, however, we met with tufts of 
plants in full blossom, scattered widely about among 
the volcanic minerals; but under the last cliff we 
visited, ,the variety was greater, and the specimens 
more vigorous. Among the plants seen, we recog- 
nized the Rumex digynus, Saxi&aga tricuspidata 
and oppasitifolia, Arenaria peploides? Silene acaulis, 
Draba vcrna, &c. 

A black sandy earth, or a yellowish-grey kind of 
clay, constituted the general soil where any occur- 
red. 
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Near the sea shore, the burrows of foxes were 
seen, and traces of their feet below high water- 
mark ; ,but none of these animals were met with. 
The feet-marks of white bears, and probably of 
rein-deer, were also perceptible. The birds were 
fiat so numerous as I anticipated. W e  only saw Bur- 
gomasters, fulmars, puffins, guillemots, little auks, 
kittywakes, and ferns. Several cetaceous animals, 
principally of the species Balenn Physalis, were 
seen, but no mysticete. 

W e  returned to our ships at six in the morning ; 
when the weather being clear, I took bearings of 
the most remarkable parts of the coast, with aai- 
muths and altitudes of the sun, for determining the 
variation of the compass, and the longitude of the 
island by the chronometer. 

A fishing party, which I sent out, proving unsue- 
cessful in the offing, approached the shore, about 
two miles to the eastward of the place we visited, 
where, though the surf was very considerable, and 
the strand very contracted, they effected a landiug. 
They observed much.drift-wood, a boat’s oar, a ship’s 
mast, and some other wrought wood scattered along 
the shore. Every mineral they noticed, and all the 
specimens they brouglit away, bore the same vol- 
canic character as those I observed. Near some 
large fissures, which here and there occurred in the 
rocky and precipitous die immense heaps of lava 
were seen, which appeared to have been poured out 
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of these chinks in the rock. Cinders, earth-slug, 
iron-sad, and fragm6nts of floctx rocks, covered the 
beach and so much of the cliff as they had an op- 
portunity of examining. 

The volcano discovered on this excursion, I ven- 
tured to name Esk Mount, Jafter the ship I coin- 
manded at the time ; and I named thc first point of 
land to the eastward (within Cape South-east) 
Cape Fishbum, and the point within Egg Island, 
forming the east side of Great Wood Bay, Capo 
Brodyick, out of respect to my friends Mcssrs 
Fishburn and Brodrick, the owners of the Esk. 
The intermediate Bay, where we landed, I named 
Jamesoia Bay, in remembrance of my respected 
fiiend Profcssor Jameson. 

Some volcano in this neighbourhood, probably 
Esk Mount, was, I belicvc, in action in the spring 
of the following year. On the 29th of April 1818, 
we made thc island of Jan Mayen, bearing north, 
in the ship Fame ; and having the wind from the 
eastward, weathered it the next day. Wc stretcli- 
cd up to the northward among bay-icc,\ until we 
came abreast of Jamcson Bay, and could scc dis- 
tinctly Egg Island, the three icebergs, and othcr 
objects of magnitude. From about the north side 
of Egg Island, near Esk Mount, we were surprised 
with the sight of considerable jets of smoke dis- 
charged from tEie earth, at intervals of every t~irec 
or four minutes. At first we iinagincd the smoke 
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was raised by some sailors, having suffered the ca- 
lamity 8 of shipwreck ; but after personally examin- 
ing the phenomenon from the mast-head, for up- 
wards of an hour, I was convinced that it could be 
nothing else than the feeble acfion of ‘ a volcano. 
The smoke was projected with great velocity, and 
seemed to rise to twice the height of the land, ‘ or, 
about 4000 feet. On mentioning this circumstance 
to Captain Gilyott of the Richard of Hull, he in- 
formed me, that, while employed in killing seals in 
the neighbourhood of this island, in the same month 
of the year 1818, he observed a similar appear- 
ance. The smoke he saw fiequently ; and once he 
noticed a shining rcdness resembling the embers of 
an immense fire. M e  called his officers to  observe 
it,, and humorously intimated that the Moon had 
landed %on Jan Mayen ! 

This fact wrves to account for some strango 
noises heard by seven Dutch seamen, who attempt- 
ed to winter here in thc year 1633-4. In the be- 
gimingof the night of the 8th of September, in 

.particular, they c‘ were frightened by a noise, as if 
something had fallen very heavy upon the ground, 
but saw nothing.” This, instead of being the fall 
of an iceberg, as some have supposed, was probably 
a volcauic phenomenon. 

These seven seamen seem to have been thc only 
human beings who ever passed the wintcr in Jan 
nfayen. They belonged to ihe Dutch w1ialc-fisIi% 
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ing fleet, and voluntarily offered themselves to the 
‘ j  Gzeenland Company,” for trying the practicabi- 
Gty of living in the winter, and establishing a CO- 

tony in this island. This scheme, masked undw the 
pretence of determining the true condition. of the 
country in winter ; cc concerning the nights there, 
and I other curious observations, disputed among 
astlionomers,” was doubtless intended as a colonizhg 
experiment, wioh a view of facilitating the captme 
of whales, and enhancing the value of the fishery t Q  

the adventurers. Their journal, which is given at 
some length in Churchill’s “ Collection of Voyages 
and Tltat.els*T gives a better description of the. 
state of the wind and weather, from the 28th of 
August to the 31st of April following, than almost 
any other account of observations, made in winter, 
in so high a latitude, that has yet been published. 
As such, 1 have extracted some particulars out of 
each day’s remarks, and have given them, in a ta- 
bular form, in the Appendix, No. VII. This little 
party survived the severities of the winter, withodt 
much hazard of their lives, until the sc+ began 
to make its appearance among them. The requisite 
supply of fresh provisions not having been met 
with, its ravages were very rapid. One of the.par- 
t y  died on the 16th of April ; and all the rest shar- 

p 
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ed the same fate w-ithin about a month afterwards. 
Their journal terminates on the 31st of April; 
and, on the 4th of June, when the Dutch fleet ar- 
rived, they were all found dead in their huts. 
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CHAPTER 111. 

HYDROGRAPHICAL SURVEY OF THE GREEN- 

LAND SEA. 

SECT. I. 

Situation and Ezteni,-Cohr and Degree qf 
Transparency,-Quality, Spec;Jic Gravity, and 
Saltness of the Greenland Sea. 

OF all the substances which contribute t o  the com- 
position of the surface of tho globe, there is none 
so uniform in appearance, or so similar in reality,- 
none more important in its application, or so gene- 
ral in its distribution, as the water of the ocean. 
I n  all parallels, and on all meridians, it consists of 
one kind of liquid, known by the general name of 
sea-water. From the Tropics to the Arctic Circle, 
its composition and its saltness, as far as yet exa- 
mined, appear to be pretty nearly the same. 
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There are, no doubt, many circumstances which 
must tend to produce an incquality in the colour, 
saltness, and component parts of the water of the 
ocean ;-such as the mingling of the waters of large 
rivers, conveying saline and earthy substances along 
with them ; and the admixture of the soluble mate- 
rials of which some parts of the bed of the sea are 
probably composed. But, at the same time, th'ere 
are other circumstances wliich operate in a contrary 
manner, and have a tendency to  equalize and coin- 
bine the various qualities of sea-water, which 
inight at one time have occurred in different re- 
gions of the globe: these are, tides along most 
sea-coBsts,-cUrrents in the main sea, some running 
superficially, some bodily, and others counter,-to- 
gether with the influence of storms, and changes of 
temperature, causing a circulation among the parti- 
cles of the water. I-Ience, pcrhaps, it is, that the dif- 
ference in the degree of saltncss is not, in the most 
distant places, very considerable. The highest spc- 
cific gravity of the water of the nisin occan; any 
where recorded, that has come to  my knowledge, 
is 1.0297, observed by M. Earnarche, in latitude 
80' 81' south, and longitude 37" 5' west of Paris * ; 
and tlle lowest 1.0259, observed by myself, in lati- 
tude 78" O', longitude 7" 0' east f. The saline con- 

* Annals'of Phil. vol. xii. p. 38. 

1. In some inland seas, the dcgco of sdtness is less thnii 
In Dsffin's Bay, for inshnce, thq: in any part of the ocean, 
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tents of these two extremes, do not differ above one- 
eighth part of the whole. 

As it is not my intention to  consider the I hy- 
drography of the globe, but only that of a small 
portion of it, called the Greenland Sen, I shall 
proceed to state the limits under which this part of 
the Arctic Ocean is comprised. ‘ 

According to a section of a public statute, intend- 
ed for the regulation of the Northern Whale-fish- 
eries, the Greenland Sea commences with tke pa- 
rallel of 59” 30’ of north latitude*, included be- 
tween Europe and America, and extends as far to- 
wards the Pole as can be navigated. I n  general 
Ijnguage, however, among the whalers, the sea ad- 
joining Spitzbergen, in which the first considerable 
whale-fishery was conducted, together with tihe is- 
lancts in this quarter, receive more particularly the 
title of Greenland; while thc sea to the west- 
ward of Old Greenland, Hudson’s and’ Baffin’s 
excepted, maintains the name of Davis’ Straits. 

I n  the Spitzbergen quarter, the hydrography of 

surface ef the sea, (into which had been poured the water from 
mow and ice, melted in consequence of a summer’s heat,) wa8 
observed by Captain ROSS to be .of as low a specific g a v i q  as 
1.020; and the specific gravity of the water of the Baltic Sea, 
is stated at l.O14.-(Annals of Phil. vol. vii. p. 42.) In the 
Mediterranean, however, the specific gravity of the water ap- 
pears to be greater than that of the ocean.-(Annals of PILil. 
vol. iv. p. 206.) 

” 26th Geo. 111. cap 41. 0 16. 
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which I have most particularly to consider, the sea 
is diffaent in colour, transparency, saltness, and 
temperature, from what it generally is in the At- 
lantic Ocean. * 

. The water of the main ocean is well known to  
be as transparent and as colourkss as that of the 
most pure springs ; and it is only when seen in very 
deep seasy that any certain and unchangeable co- 
lour appears. This colour is commonly ultramarine 
blue, differing but a shade from the colour of the 
atmosphere, when free from the obscurity gf cloud 
or haze. Where this ultramarine blue occurs, the 
~ & y s  of light seem to be absorbed in the water, 
without being reflected from the bottom ; the blue 
rays only being interccpted. But, where the depth 
is not considerable, the colour of the water is affect- 
ed by the quality of the bottom. Thus, fine white 
saiid, in very sliallow water, affords a greenish grey, 
or apple-green cQlour, becoming of a deeper. shade 
as the depth increases, or as the degree of light de- 
creases ; yellow sand, in soundings, produces a dark 
green colour in the water; dark sand a blackish 
green ; rocks a brownish or a blackish colour ; and 
loose sand or mud, in a tide-wayy a greyish colow.. 
From this effect of the bottom, the names of the 
White Sea, the Black Sea, and the Red Seay have 
doubtless been derived. Near the mouths of large 
rivers, the sea is often of a brownish colour, owing 
$o the admixture of mud and other substances held 
illsuspension, togetherwith vegetable or mineral dyes, 
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brought dowi~ with the fresh water from the land. 
But, in the main ocean, in deep water, the pfevailiirg 
colour is blue, or greenish bluc. It may be observed, 
that there is a good deal of deception in the colour of 
the sea, owing to the effect of the sun, and the co- 
lour of clouds ; and its true tinge can only be ob- 
served, with wxracy, by looking downward through 
a long tube, reaching nearIy to its surface, so as to 
intercept the lateral rays of light, which, by their 
reff ection, produce the deception, and thus obtain a 
clear view of the intcrior of the sea. The trunk 
of the rudder answers this purpose tolerably well. 
When thus examined, the colour of the sea is not 
materially affected, either by sun or clouds. But, if 
examined superficially, from an exposed situation, 
the sea, in all places, will be found to vary in appear- 
ance with every change in the statc of the atmo- 
sphere. Hence the surface generally partakes of the 
colour of the clouds ; and, when the sky is chiefly 
clear, a small cloud partially intercepting the sun’s 
rays, casts a deep brown or blackish shadow over the 
surface,and sometimes givcs the appearanceof shallow 
water, or rocks, and thus occasions, in the navigator, 
unnecessary alarni. It is not, therefore, the varying 
aspect of the surface of the water that is iiieant by 
the colour of the sea ; but the appearance of the in- 
terior of a body of waters, when looked into through 
a perpendicular tube. Thc only effect then pro- 
ducd by a change in the aspect of the sky, ia to 
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give the water a lighter or darker shade ; but it has 
little effect on its real colour. For, observed in this 
way, the sameplours may be recognised in sto.rm, 
or calm, in fine weather or foul, clear or cloudy, 
fair or showery, being always nearly the same.' 

The colour of the Greenland Sea varies from ul- 
tramarine blue to olive green, and from the most 
pure transparency to striking opacity. These ap- 
pearances are not transitory, but permanent; not 
depending on the state of the weather, but on the 
quality of the water, Hudson, when he visited 
this quarter in the year 1607, noticed tbe changes 
in the colour of the sea, and made-the observatios, 
that the sea was blue where there was ice, a d  peen  
where it was most open. This circumstance, howevcr, 
was merely accidental. Captain. Phipps does not ap- 
pear to have met with any of the green water. This 
kind of water occurs in considerable quantity, foim- 
ing, perhaps, one-fourth part of the surface of the 
Greenland Sea, between thc parallels of 79" and SO'. 
It is liable to alterations in its position, from 
$he action of the current ; but still it is always re- 
newed, near certain situations, from year to year. 
Often it constitutes long bands or streams, lying 
north and soutli, or north-east and south-west ; but 
of very variable dimcnsions : sometimes, I have seen 
it extend two or t h e  dcgrces of latitude in length, 
and from a few miles, to ten or fifteen lengues in 
breadth. It occurs very commonly about the me& 
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diaii of London, in high latitudes. In  the year 
J8117, the sea wag fbund to be of a blue colour, and 
transparent, all the way f ~ o m  1 9  east, in the pa- 
rallel of 740 or 79, t o  the longihde of 0" 18' east, 
in the same pardel. It then became gr'een, and 
less transpaxent. The cdour was nearly g r a m  
green, with a shade of black.. Sometimes the 
transition between $he :green and blue water is pro- 
gressive, passing through the intermediate shades 
in the space of three or four leagues ; at others, it 
5s so sudden, that the h e  of a stion is seen like 
the ripplulg of a current ; and the two qualities of 
the water keep apparently as distinct as the waters 
of a large muddy river, on first entering the see. 
In 1817, l fell in with such -napow stripes of va- 
rims coloured water, that we passed streams of pale 
green, d i v e  green, and .&mqwrent blue, in the 
course of ten minutes sailing. 

The food of the whale occurs chiefly in the green 
coloured water ; it therefore affords whales in great- 
er numbers than any other quality of the sea, and 
is constantly sought after by the fishas. Besides, 
whales are more easily taken in it, than in Mue 
water, on account of its great obscurity preventing 
the whales from seeing distinctly tlie approah of 
their. enemies. 

Nothing particular being observed in this kind 
of water, sufficient to  give it the remarkable colour 
it assumes, I at first imagined that Ithis appearance: 

ACCOUNT a~ TRE AECTIC REGIONS. 

2 
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was derived froni the nature of tlie bottom of t he  
sea. Bpt 9n obseraing that the water was very im- 
perfectly trailsparent, insomuch, that ~OWWS of 
ice, two or three fathoms under water, could scarce- 
ly be discerned, and were gometimes invisible, and 
that the ice floating in the olive-green ’sea was of- 
ten marked about the edges with an orange-yellow 
stain, 1 was coyinced, that it must be occasioned 
by some yellow substance held in suspension by the 
water, capable of discolouring the ice, and of so com- 
bining with’ the natural blue of the sea, as to pro- 
duce the peculiar tinge observed. \ 

For the purpose of ascertaining the nature of the 
colouring ,substance, .and submitting it to a future 
analysis, I procured a quantity of snow from a piece 
of ice that had been washed by the sea, and was 
greatly discoloured by the deposition of some pecu- 
liar substance upon it. A little of this snow, dis- 
solved in a wine glass, appeared perfectly nebulous ;’ 
the water being found to contain a great number of 
semi-transparent spherical substances, with others 
resembling small portions of fine hair. On examin- 
ing these substances with a compound microscope, I 
was 6nabled to make the following observations. 

The semi-transparen t globules appeared to consist 
of an animal of the medusa kind. It was from 1-20th 
to  1-30th of an inch in diameter. I ts  surface was 
marked with twelve distinct patches or nebylz, of 
dots of a brownish colonr ; these dots were disposed 

VOL. I. 3T 
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in pairs, four pairs, or sixteen pairs alternately, com- 
posing one af the nebuld:' The body of the me- 
dusa was transparent. When the watek contain- 
ing thesc anirnal[s was heated, it emitted a very 
strong odour, in some respects resembling the smell 
df oybteks; when thrown on hot coals, but huch more 
offensivd. The fibrous or hair-like skbstances, were 
more epily examined, being of a darker colbur. 
They varied in leiigth from a point to one-tenth of 
an inch ; And when highly magnified, .were found 
to be beautifully moniliformr Iii thl! longest spe- 
eimeiis, the number of bead-like aftichlhtibns was 
about thirty ; hence their diametei. ;apj)eared to be 
&bout the 1-300thpart of an inch, Some of thesesub- 
stances seemed to vary their appearance! but whethef 
they were livihg himals, and possessedbf locomotion, 
I could not ascertain: . From one of the larger 'speci- 
inens I observed some fine collateral fibres. ' They 
possessed the property of decomposiiig light ; and, in 
some cases, showed all the colohrs of the spectruin 
very distinctly. The size of the articulations seemed 
equal in all, the difference in length being occasioned 
by a difference in the humber bf  articulations. Thc 
whole substance had an appearbnce very similar to 
the horns or antennae of shrimps, fragments of which 
t'hey might possibly be, as the squilla are very abun- 
dant in the Greenland Sea. 

I afterwards examincct the different qualities of' 
sea-water, and fould these substances very abun- 
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d a n t  in that of an olivc-green colour ; and also ocb 
curring, but in lesser quantity, in the bluish-green 
water. The iiuinber of inedusd in the olive-green 
sea was found to be immense. They were about 
one-fourth of ai1 inch usuiider. I n  this propor- 
tion, 5 cubic inch of water must contain 64; R 

cubic foot 110,592 ; a cubic fathoin 935887,872 j 
and a cubical mile about 28,888,000,000,000,000 ! 
From soundings made in the situation where 
these animals were found, it is probable the sea 
is upwards of a mile in depth ; but whether 
these substances occupy the whole depth is un- 
certain. Provided, however, the depth to which 
they extend be bat 250 fathoms, the above im- 
mense number of one species may occur in a spice 
of two miles square. It may givc a better concep- 
tion of the amount of medusae in this extent, if 
we calculate the length of time that would be 
requisite, ' with a' certain number of persons, for 
counting this number. Allo*ing that one person 
could couht a million in seven days, which is barely 
possible5 it vriould have required, that 80,000 per- 
sons should have started at the citation of the world, 
to complete the enumeration at the present time ! 

What  a sthpendous idea this fact gives of the 
immensity of creation, and of the bounty of Divine 
Providence, in furnishing such a profusion of life in 
8 region so rcmotc from the habitations of inen ! 
But if the munbcr of animals in a space of two 

M R, 
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miles square be so great, what must be the aniount 
requisite for the discolouration of the sea, ' through 
an extent of perhaps twenty or thirty thousand 
square miles 7 

These animals are not without their evident eco- 
nomy, as on their existence possibly depends the be- 
ing of the whole race of mysticete, and some other 
species of cetaceous animals. For, the midute ine- 
dusae apparently &ford nourishment to the sepiae, 
actiniac, cancri, helices, and other genera of Mollusca 
and Aptera, so abundant in the Greenland Sea, 
while these latter constitute the food of sevellal of the 
whale tribe inhabiting the same region ; thus pro- 
ducing a dependant chain of animal life, one parti- 
cular link of which being destroyed, the whole must 
necemarily perish. 

Besides the minute medusae and moniliform sub- 
stances, the water of the Spitzbergen Sea, taken up in 
latitude 77" 30: was found to contain several species 
of animalcules. Of these I discovered three kinds, 
full of animal life, but invisible to the naked eye. 

There can be no doubt, I think, after what has 
been advanced, that the medusae and other minute 
animals that have been described, give the peculiar 
ctolour to the- sea, which is observed to prevail in 
these parts ; and that from their profusion, they are, 
at the same time, the occasion of that great diminu- 
tion of transparency which always accompanies 
the olive-green colour. For in the Mue water, 
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where few of the little medusse exist, the sea is 
uncommonly transparent. Captain Wood, when 
attempting the discovery of a north-east passage, in 
the year 1676, sounded near Nova Zembla in 80 
fathoms water, where the bottom was not only tq 
be seen, but even the shells lying on the ground 
were clearly visible. 

Never having been in a very high latitude du.. 
ring any part of the year when the sun sets, I have 
never observed whether the Greenland Sea possesses 
the property of shining in the dark. There is, 
however, great reason to believe, that as the lumi- 
nousness of the sea is often derived from small ani- 
mals of the medusa kind, that the green-coloured 
water found in the Greenland Sea would be strong- 
ly phosphorescent. 

The sea in the Arctic regions is of sornewhgt 
less specific gravity, than it is in temperate or torrid 
regions ; and consequently less salt. The correct 
analysis of sea-water being a difficult problem, the 
usual measure of the saltness of the sea, is by its 
specific gravity ; this, though but an approximation 
to the truth, when the quantity of any particular 
salt only is considered, gives the saline contents in 
the gross with tolerable accuracy. A quantity of 
sea-water taken from the surface in Iatitude 7r“ 40, 
longitude 2”30’ E., of the Bpecific gravity of 
1.026’7, afforded in 1000 grains the following in- 
gredients : 
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Muriate of soda, dried at temperature BlR", 30.80 gnhe 
Magnesian salts, dried at  about alp?,. .... 4.01 
Sulphate of lime ............................... 0.81 

Gross saline contents,. ....................... 35.62, 
-- 

the proportion of salt in 1000 grains of sea-water, 
being between 1-28th and 1-29tli, or ~0-286ths, or 
8.56 per cevt. 

The annexed table exhibits the resu!t of experi- 
ments on the specific gravity of the sea, in different 
parallels between 57" and 7901 made in various voy- 
ages to  the Spitzbergen whale-fishery #. 

Since this Table was sent $4 press, an account of the 
Quantity of Saline Matter in the Water of the North Polar 

Seas," by Dr Andrew Fyfe, has been published in the Edin- 
burgh Philosophical Journal, No. I. Several of the specimens 
of sea-water examined by Dr Fyfe, having been collected by 
myself, in situations included in the annexed Table, it may 
be interesting to subjoin an irccount of' the quantity of s a h ~  
matter pcr cent: procured frbm such specimens. 

Saline 
Matter 

Lat. Lone per cent, 
64O.26' 0".38'$ 3.54 
GG.45 1.00 3.79 
69-14 3.00 3.75 
71.10 $30 3.75 
74.34 10.00 3.77 
'76.33 1o.w 3.60 

Saline 
Matter 

I,?" Long. pqr cent, 
77930' 6910' E 3.4.2 
77.34 . 8.00 3.70 
78 95 8.20 3.91 
78.30 6.30 3.88 
78.36 6.00 S,2? 



Latitude. 

1 TIME. - 
'emof Da. Man. Yr. 
ieAir. - 

57.22 
57.42 
57.443 
57.43 
59.56 
60.09 - - 
61.46 
64-26 
68.58 
65.18 
66.45 
69. 0 
69.14 
69.95 
70. 0 
70.25 
70.33 
70.36 
70.49 
71.10 
71.17 

72.15 
72.15 
73.22 
73.42 
73.50 
74.33 
74.34 
7840 
74.50 
75.34 
75.36 
76. 0 
76.16 
76.30 
76.33 
76.34 
76.40 
76.40 
76.50 
77.14 
77.15 
77.22 
77.23 
77.30 
77.34 
77.40 
77.48 
7 7.54 
78. 0 
78.20 
78.25 
EL30 
78.34 
78.35 
78.35 
7&36 
79. 0 
79. 4 

71.20 

_-._ 

situation and 
Remarks. 

10.16' w 
0.45 
A 8  
4 9  
1.20 

E) - 
0.23 E 
0.38 
0.w 
0.22 w 
1. OE 
0. 0 
3.0 
8.55 
5.0 
1. o w  
1.20 E 
2.40 
7.15 
5.30 
2. 5 w 
2.30 E 
7. 5 

10.50 
8.43 

16.50 
15.41) 
13.50 
LO. 0 
11.50 
10.33 
15. 4 
9.14 
7. 0 
9. 0 
5.4.5 w 

10.20 E 
10.20 
5.20 W 
9.30 E 

10.30 
10. 0 
8.20 
S O  

10. 0 
6.10 
& O  
2. 0 
3.0 
3.10 
7. 0 
6.30 
8.20 
6.30 
3.0 
5.0 
6. 0 
530 
6.30 
5.38 

-. 

,1".0 
E30 
38.0 
39.0 
L2.0 
M O  
e o  
L1.0 
b7.0 
L5.5 
L8.0 
Ll.0 
13.5 
16 0 
18.0 
12.0 
0.0 
17.5 
12.0 
8.0 
E-6.0 
19.0 
!8.5 
!9.3 
!9.0 
11.0 
31.0 
YT.5 
29.3 

T A B L E .  

BSERVATIONS ON TAE SEA. 

Greenish bl 
Ditto 
Ditto 
Ditto 
Blue 
Greenish bl 
Ditto 
Ditto 
U l t m .  blu< 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Greenish bl. 
Ultram. blu, 
Ditto 
Ditto 
Blue 
Greenish 
Blue 
Ditto 

,Ditto 
!Ditto 

mitic g m  
'emp. 603 

1.0269 
1.0280 
1.0231 
1.0244 
1.0272 
1.0278 
1.0274 
1.0262 
1.0268 
1.0269 
1.0266 
1.0264 
1.0263 
1.0275 
1.0269 
1.0273 
1.0274 
1.0272 
1.0266 
1.0271 
1.0271 
1.0269 
1.0271 
1.0266 
1.0261 
1.0269 
1.0262 
1.0266 
1.0271 
1.0272 
1.0267 
1.0272 
1.0272 
1.0263 
1.0264 
1.0272 
1.0261 
1.0261 
1.0267 
1.0265 
1.0266 
1.0263 
1.0260 
1.0267 
1.0967 
1.0267 
1.0261 
1.0263 
1.0267 
1.0267 
1.0264 
1.0961 
1.0259 
1.0265 
1.0265 
1.0265 
1.0261 
1,0254 
1.0261 
1.0260 
1.0271 
1.0269 

42 
32 
39 
32 
46 

'emp.1 surf. Colour. 

12 - 1810'Ditto 
14 -- 1810/ In Mmay Fr. 
18 -- 1810 \ In Cromarty 
21 - 18lOIAt sea 
4 APr- 1814'In Brass sou 

50 
44 
47 

29.0 (Ditto 

29 - 1810 At sea 
3APr- 181510itto 
4JdY 1810~Ditto 

31.0 
29-0 
29.2 
29.5 
31.8 
28.5 

Ditto 
Ditto 
Ditto 
Olive green 
Ultmm. bh 
Olive green 

29.0 
34.0 
37.5 
31.0 
590  
30.0 
29.0 
29.0 
31.0 
30.0 

Greenish b 
Ditto 
Ditto 
Olive green 
Bhe 
Greenish hl 
Olive gee1 
Ditto 
Ditto 
Ditto 

30 
34 
35 
26 
2.1. 
22 
18 
16 
15 

7 -_ 1810 Ship beset 
2.1. %fay 1615 Ice all round 
2 July 1811 Drift ife 

25Apr 1615 Open iea 
26 -- 1S15 Drift ice 
1 June 1810 Field< and flm 

19 May 1810 Drift ice ti! str 
11 -- 1815 Bay & drift ic 
13 - 1810 Drift ice & st 

29 1 6 June1811 
38 \21  May 1816 

Driftice 
Floes&driftit 
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A glass hydrometer, with a large bulb and very 
slender stem, was used for determining some of 
these specific gravities ; but others were ascertain- 
cd by weighing the watey in, a thin glass vessel, 
with a ground stopper, capable of containag 101% 
grains of distilled water: When the specific gra- 
vities were determined at any otlier temperature 
than 60°, they were 'brought to that standard by 
the applicqtion of 4 correction derived from cxpe- 
riment *. 

Table of Changes of Specific Gravityof sea-water, for every 
five degrees oP temperature, between 30° and looo, applicable 
a8 a correction to bring observed specific gravities to that of 
temperature 600. 

Tempera- Correction Tempera- Correction 
ture. subtractive, ture. 
30 - .0016 ' 05 
36 .0015 70 
40 .0013 75 
45 .0010 80 
60 .0007 85 
66 -0004 90 

,0000 95 
100 

%J 

additive. 
+ .0004 

.0009 

.0015 

.ooza 

.003Q, 

.0038 
-0049 
.OOSO, 

SECT. 
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SEC.T. II. 

Tewptmture, DephI, and Pressure qjfihe Green- 
Land ,$ea, with a Description $an Appayatus 

,fbr bringing 79 WaterJi.ona great Depths 
an Account of iT~periments made with it. 

.IN a sed perpetually covered with ice, .the teliz- 
perature of the surface might be supposed to be at  
or near the freezing point, in all seasons. Thisis 
no doubt generally the case ; but it is remarkable 
that, in some situations, even' in the keenest frost, 
:md in the midst of ice, the temperatiiredof the @ea, 
in latitude 7ci" to 78", is sometimes as high as 36" dr 
38" of Fahrenheit. 
As far as experimeiits have hitherto been made, 

the temperature of the sea has generally been found 
to diminish on descending. But, in the Greenland 
Sea, near Spitzbergen, the contrary is the fact. For 
cietemining this interesting point, I first made use 
of a cask, capable of containing about ten gallons of 
water, composed of two-inch fir plank, as being a 
bad conductor of heat. Each end of the cask was 
furnished with a valve, opening and shutting simul- 
taneously, by means of a connecting wire. Wi th  
the top of the upper valve, moveable with it, was 
connected a horieontal lever, having a flat circular 
extremity projecting beyond the chime, or edge of 
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the cask. This lever, on the descent of the vessel, 
being forced upward, lifted the valves, and allowed 

frce course to the watei, through the cask ; but, 
on the motion downward being suspended, the valves 
fell dowa by thcir weight, and prevented the water 
born changing. It +as generally allowed to remain 
about half an 'hour at rest, that the wood might 
attain the .temperature of the sea in that situation, 
and ,then hauled briskly up without stopping, and 
the temperature of the contained water immediately 
ascertained. I n  the ascent of the apparatus, the 
lever connected with the upper valve, met the cur- 
rent of water in a contray way, pressed the valve 
firmly down, and secured tke water more effectually 
within the vessel. 

The results thus obtained were highLy satisfac- 
tory ; the water brought up being invariably warmer 
than that at the surface ; but, after a few experiments 
had been made, the >wood of die  cask became soak- 
ed with water ; several of the staves rent >from end 
to end ; and the apparatus became leaky and use- 
less. 

Sir Joseph Banks, who manifested much iliterest 
in these experiments, and favoured me with valuab 
ble hints on the subject, from time to time, then 
furnished me with an apparatus, made by Carey, 
under the inspection of Messrs Caveddish and Gil- 
pin, both of whom, it is remarkable, died before it 
was completed. It was made cbiefly of wood, and 
bound with brass. But the first time it was.sent 
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to the depth of 300 fathoms, the wood swelled, 
opcned, and became leaky, and two plate glass illu- 
minators, intended t o  admit light for reading off 
the degrees on a Siz’s thermometer, which accom- 
panied it, were broken, Thus this apparatus was 
also rendered useless. After this, I made a model 
of a similar instrumcvt9 and got it cast in brass, 
This I fittcd up, with the assistance of an ingeqious 
meclianic, and applied to  it the vplves made by 
Carey, which then proved an clegant and useful 
apparatus. This instrument, which I called a mar 
vine diver, is represented in plate 2, fig, 2, It was 
14 inches in length, 5 inches in diameter at the top, 
and 6 at the bottom. The illuminators, consisting 
of plate glass, were each 8 inches lmg, and 2 to 2d; 
inches broad, and were placed OII opposite sides. 
The form of the instrument.was an octagonal tar 
pering prism. A slender Bpring operated on a qua- 
drant of brass, fixed to  the hinge-part of each valve, 
and was so adjusted, as menely to support the valve, 
when placed in its most open position, but no more. 
The top of the instrument was fixed on by two 
thumb screws, and could be removed in 3 few se- 
conds; for facilitating the examination of the water. 
The weight of the whole being 23 pounds , i  ‘t never 
required any load for sinking it. 

Wi th  this instrument, and the fir-cask beforo 
mentioned, I completed a series of experiments on 
6ubmarine temperature, as far as contained in tha 
following table, 
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---I--'-' 
12" I 19&r.18~0 1 2061 Rlue 

-I-- - - 
1.0270 -- 
1.0269'-- - - c- 

- IT-.- 16 23 Apr.1810 
-I-- - -_- - 7- - -- - -- - -- 

1.0265 -- 25 23Apr. 1811 

1.0268 -- - -- 
1.0967 -- - -- 
1.0267 -- 16 .1 May 1811 

1.0264'-- - -  
1 o$GG/-- - -- . 

- _.- - -- - -- - -- 
- -- - -- -- - -- ' 

1.0267 Greenish 30 20 May 1813 

1.0262 -- -I__ - Olivegr. 34 20 May1816 

1.0264-- - -- 

c_ -- - -- -- -- .T -+- - -- - -- --  - -- - -- 
- -T 

1.0268 - - $8 21 May l8lG 
1.0265-- - -- - 40 7 June1816 - I h e  36 7 Juncl817 

- -- - -- 
- -  - -  

387 

-_.- 
Shipbcfictinice --- 
-A- 

Ship frozen up  --- --- --- 
Ship fmen up --- --- --- --- 
Shiphcsetinice 
I-_. 

I-- ---- 
_cc- 

Am. floes, bc.  

Bloorcdtotifloc 

-- --- 
--- --- ---- -- --- 
Am. flpes&flel. 

Ship hcsct 

Ice near 

--- -- 
--- 

+ 

J.at. 

_L 

Go. 1 6' - - - 
76.16 

'. 01 Elsurface - 300 - 738 - 1380 

_. 190 
I_ 300 - 738 
10, 0 Surface 

120 
240 - 360 - GOD 

8.10 Surfncc - 120 - 240 - 360 - 600 
2.30 Surfrice - YO0 

5.40' Surfare - 78 - 222 - 342 
GOO - 2406 

- 4380 

1p.50 Surface 

- GGO 

6.38 Surface 

6. 0 Surface - 720 
0.10W Surface - 4566 

16.34 

28?8 
31.8 
33.8 
33.3 
28.3 
28.0 
28.3 
30.0 
30.0 
31.0 
3 5 0  
34.0 
54.7 
89.3 
20.3 
29.3 
30.0 
30.0 
29.0 
29.3 

29.0 
31.0 
33.8 
94.8 
36.0 
36.0 

97.0 

31.0 

20.0 

29.7 
36.3 
32.0 
38.0 

17.15 

-. 
79. 4 

80. a 

78. 2 

- 
_. 

_. 

Depth 

Pmt. 
.ong. 

I-- 
- 

I I  I I 

Down to this experiment, the apparatus used f6r bringin; . .  11p the 
water, was the fir-cask ; pnd vie mode of finding the temperatiire, was 
by a Common tlxrmometer, after it came to the surface. Hence some 
Sb& change in the temperature might possibly take place during its 
passage upward ; but, in a11 the subsequent experiments, a Sip'e ther* 
moineter accompanied the mpine-diver, and consequently innrked with 
accuracy tlic extremes of temperature tliroiigli which it passed, 
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After these experiments were made, I applied 
a wire-gauze across the upper valve of the marine- 
diver, and thus converted it into a trap for insects 
and small fishes ; so that, whatever animals might 
enter by the lower valve, in its descent, were ex- 
pected to be brought up along with the water in 
the instrument, I n  an experiment, however, on 
the specific gravity,' temperature, and effects of 
pressure of the sea, a t  the depth of 7200 feet, the 
greatest depth, I believe, ever sounded, which I at- 
tempted to make on the 28th June 1817, one of 
the lines broke, and the whole apparatus was lost. 
TMs unlucky accident was occasioned by the thick- 
est, and apparently the strongest, line of the whole 
series in use, having been rotted by receiving acci- 
dental moisture. 

The depth of the Greenland Se3 corresponds, in 
a considerable degree, both in irregularity and guan-, 
tity, with the height of the Arctic lands. But thc 
generally received opinion, that where a coast is 
mountainous or precipitous, the sea which w a s h  
it is deep; and where the land is low, the sea is 
shallow, does not hold in every place about Spite- 
bergen. Near all the headlands, stretching to- 
wards the south, indeed, where the land is usually 
terminated by a flat strand, the sea is shallow to a 
considerable distance, agreeably t o  the general prin- 
ciple ; and a few miles off shore, in the neighbour- 
hood of the mountainous parts of the coast, the sea 
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is usually very deep, which d s o  verifies the d e  ; 
but, in some particular'cases, even at the bases of 
some of the highest mountains, those in Charles' 
Island, for .instance, the sea is shallow and rocky 
for several miles from the shore. 

Within sight of Spitzbergen, on the west side, 
we sometimes find instanccs of whales, after being 
harpooned, '' running" perpendicularly downward, 
and, on their return to the surface, giving indu- 
bitable evidence of their having been at the bot- 
tom ; and thus, by the quantity of line drawn out 
of the whale-boats, affording a good measure of the 
depth .of the sea. I n  latitude 7t3"53', longitude 
50 56' E; the depth was thus found.to be 3600 feet ; 
and, within a few leagues of the same place, 4000 
feet. But mid-way between Spitzbergeii and West 
Greenland, in latitude 75", 76" or 770, and5n other 
situations farther to the northward, the sea lias 
never yet been fathomed. I have attempted to 
sound in latitude 76" 16', longitude 9" E. with 230 
fathoms of line ; in' latitude 79" &, longitude 5" 35' E. 
with 670 fathoins ; in latitude 7S0 2, longitude 
0" 10' W. with 721 fathoms; in latitude 75" 50: 
longitude 5" 50' W. with 1058 fathoms ; and in la- 
titude 76" 3Q, longitude 4p 48' w, with 1200 fa- 
thoms of line, without finding the bottom. 

I n  sounding at great depths, where the pressure 
of the water becomes equal to, perhaps, several hun- 
dmh weight on every square inch of surface, some 



persons have imaginccl that even lead cannot sinkl 
but will bc snspencled midway in the sea! I have 
converged, inclebd, with vety in telligcn t persons, 
who could not be persuaded that any dependence 
could be placed on soundings obtained at a depth 
exceeding 300 fathoms. TYcrc water a compressi- 
ble substance, like air, it would be possible$ that, 
under a certain pressure, it might become as heavy 
as lead ; so that lead, or any other ponderous body, 
could oi!ly sink to a certain depth ; brit water being 
incompressible, or nearly so, it is clear; however great 
the pressure may be, that it must be the same down. 
ward as upward, on any body suspended in it ; conse. 
quen tl y, bodies specifically heavier, will cbntinue to 
paititate downward, wlmtever be the depth, or the 
weight of the column of water above them, 
, The difficulty of getting satisfactory soundings, 
at great depths, arises, prin@pally, from the uncer. 
t:iin intimation g€ven, when the lead strikes the 
boktorn.3 This uncertainty is increased by using a 
thick line : for, if a lead of tz hundred pounds weight 
were used, the rope attdched to it woiild require to 
be SO thick, that, at the depth of six or eight hun- 
dred fathoms, the weight of the line, evcn in water, 
would be so many time$ greater than that of tho 
lescl, that scarcely any effect could bc observed 
when it should reach the bottom. Hence I always 
prefer a light lead, a i d  a very small line. Wi th  a 
lead of 20 pounclfi, I have souiided in above 1000 

fE 
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fathoms, a i d  fclt adsured that, if it had struck the 
bottom, I should have obiertred it ; for the whole 
of tlie line in use, was not above twice 5s heavy a6 
the lead ; so that the diinihutioii of one-third of the 
weiiht, woidld liave beeh very observable. But, 
with a heavy lead illid thick line, where the strength 
df several meii is rkquisitQ to haul it up, there can 
be no evidence, without the test of weighing, of any 
trifling altergtion in the stritin or *eight. Henkc, 
if the lead is fofintl t o  have been at the bottom,, 
t1icr.c can be no assurance that a quaiitity of the 
line, as well as the lead, has not also been oh the 
@oun8. 90 a 2Olb. br 28 lb. lead, I generally attach 
200 6r 300 fathoms of corninon ~ o g 4 i n g  where there 
is no vahablc appai-atns along with it, and tr, this a 
small ZcadJine, and finish with a deep-sea fine, thus 
increasing the lipe in thickness, with the increase of 
weight to be supported ; 2nd haviag the whole of 
such a weight thst the line can be held in tlie hand, 
and the least stoppage made perceptible. 

At great depths, the e&& of tlze pressure of the 
sea is iiot a little curious: My Father met with 
the following singular instaiick, in tlic year 1794; 
which I have taken froin his log-book. 

On the 8h t  of May, the chief mate of the Heir- 
rietta of Whitby, the diip my Father then coni- 
mandcd, struck a whale, which 66 ran” all the lines 
out of the boat, before assistance agrived, and then 
dtagged the boat under water, the men mean whilo 
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escaping tc a piece of ice. When the fish returned 
to the surface to ‘( blow,” it was struck a second 
time, and soon afterwards killed. The moment it 
expired, it began to sink, which not being a usual 
circumstance, excited some surprise. My Father, 
who was himself assisting at the capture, observing 
the circumstance, seized a grapnel, fastened a rope 
to  it, threw it over the tail of the fish, and fortu- 
nately hooked it. It continued to sink; but ,,the 
line being held fast in the boat, at length stopped 
it, though not uptil the (‘ strain” was such that 
the boat was in danger of sinking. The cc bight” 
or loop of a rope being then passed round the fish, 
and allowed to drop below it, inclosed the line be- 
longing to the sunken boat, which was found to be 
the 1 cause of the phenomenon observed. Imme- ’ 
diately the harpoon slipped out of the whale, and 
was, with the line and bogt attached to ,it, on the 
point of being lost, when it was luckily caught by 
the encompassing rope. The fish being then re- 
leased from .the weight of the lines and boat, rose 
to the surface ; and the strain was transferred to the 
boat conaected with the disengaged harpoon. My 
Father, imagining that the sunken boat was en- 
tangled among rocks at  the bottom of the sea, and 
that the action of a current on the line produced 
the extraordinary stress, proceeded himself to assist 
in hauling up the boat. The strain upon tlie line he 
eotimated’at pot less than three-fourths of a ton, 

ACCOUNT OF ‘rm nncwc I~EGIONS. 
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the utmost power of twenty-five men being requi- 
site to overcome the weight. The laborious opera- 
tion of hauling the line in, occupied sevcral hours, 
the weight continuing nearly the same tlirougllout. 
The sunken boat, which, before the accidciit, W O U ~ ~  

have been buoyant wheii full of water, .when it came 
to the surf:m required a boat at cach end to keep 
i t  fiom sinking. Lc When it was hoisted into the 

the paint came off tlic wood in large sheets, 
and tlie planlcs, which were of wainscot, were as 
complctcly soaked in every pore, as if they had lain 
at the bottom of the sea since the Flood!” A 
woodcn apparatus that accompanied the boat in its 
progress tlirongh the deep, consisting dhiefly of zl, ’ 

piece of thick deal, about fifteen inches square, 
happened to fall overboard, and though it original- 
ly consisted of the lightest fir, sunk in tlie water 
like a stone. The boat was rendered useless ; even 
the wood of which it was‘ built, on being offered to 
thc cook as fuel, was tried and rejected as incom- 
bustible. 

This curious circumstance induced mc to make 
Some experiments 011 the subject. I accordingly 
attached some pieces of fir, elin, and hickery, con- 
taining two cubical inches of wood each, to €he mn- 
rine-diver, and sent them to the depth of 4000 fcet. 
pieces of wood, corresponding wit11 each of these 
in shape and weight, were immersed in B bucket 
of sea-water, during tlie time the mariizc-divcr, 

VOL, I. N 
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and its attached pieces, wcre under water, by the 
way of distinguishing the degree of impregnation 
produccd by pressure, from the absorption which 
takes place from simple immersion. On being 
brought upy thcy wcre all specifically heavier than 
sea-water ; and, wlicn compared with thc connter- 
parts, the clear cffect of impregnation by pressure, 
was found to bc 302 grains in the fir and hickcry, 
and 316 grains in the ash. This experimeiit was 
repeated in latitude 78" 2: on the 7th June 1817, 
by the immersion of scvertll articles of different 
shapes * and sizes, to the depth of 4566 feet. On 
this occasion, tlic apparatus was 80 minutes on its 
way down, rcsted 40 minutes, and took 36 minutes 
in drawing up, being altogether 106 minutes under 
water. The degree of impregnation produced on 
each of the different substances used in this expc- 
riment, is stated in the annexcd Table. 

* My friend Professor Leslie suggested this variation OP 
trying the relative degree of impregnation, on pieces of the 
same kind of wood, of different shapes ;-a hint whicli I pro. 
fited by in my later experiments; 
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T A B L E .  

Specific Gra- 
vity after 
[mmersion. 

W. GO".lOOO 
1.1760 
1.1321 
1.1806 
1.1168 
1.0523 
1.3315 
2.137.2 

Proportion of 
Weight gained 
per Cubic Inch 
irr consequence 
of Pressure. 

Drams Avoir. 
4.606 
5.639 
4.790 
4.050 
3.071 
0.336 
0.725 

I I 

Names of 
Substances. 

Solid Con- 
tents. Shape. 

Cub. Inch. 
1.4436 
2.0040 
~ . O O B O  
0.95Q5 
0.8792 
1.9356 
0.1380 

This degrcc of impregnation is not surprising, 
when we coiisider that the pressuro of water, at  the 
depth to  which tlicse specimens of wood were sent, 
is equal, at least, to  8031 lb. or 18 cwt. 15 Zb. on 
every square inch of surface *. 

* According to the estimation of Sir George Sliuckburgh 
Evelyn, (Phil. Trans. vol. lxxxviii.), corrected by Mr Fletcher, 
(Phil. Journ. vol iv.), a cubic inch of distilled water, tempera- 
ture Go", weighs %~2.500'0 grains, being the usual unit of spe- \ 

cific gravities, or 1.000. The mean specific gravity of the 
Greenland Sea, included between the parallels of 76' and 
79" N, is, at temperature GO', 1.0264, and at SO", (the mean tem- 
perature of' the water nt the surface), 1.028 ; hence, As 1.000, 
the specific gravity o f  pure mater, is to 252.506 grains, the 
'"eight of a cubical inch o f  pure water, so is 1.028, the specific 
gravity of thc water of thr Grcrninnd Sea, to 269.6761, the 

N 2  
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On the occasion when the marinc-diver was lost, 
I had a very extensive and improved experiment in 
view, on the effect of the pressure of the sea, at one 
of the greatest depths ever sounded. Attachcd to 
the apparatus, were specimens of wood and other 
substances, to the amount of twenty articles, all 
carehlly weighed and adjusted, that the increase of 
specific gravity might be accurately determined. 
This failing, however, by the breaking of the line, 
I repeated the experiment on the 18th July 1818 ; 
but having no apparatus for bringing up the water, 
or for ascertaining the temperature below the sur- 
face, my object was confined solely to the effect of 
pressure. Finding, on former trials, that pieces of 
fir wood sent down 4000 feet, were more impreg- 
nated with sea-water than others immersed only 
half that depth, I was in hopes that the degree of 
impregnation of similar pieces of the same kind of 
wood, might be applicable as a measure of depth. 
If this were the case, it would serve a very valuable 
purpose, since all the plans hitherto contrived for 

weight of a cubical inch of the same, at the usualtemperature 
of the sea. This, multiplied by 12, gives the weight of a co- 
lumn of sea-water, an inch square and a foot long, equal to 
3114.91 grains; which, multiplied by 45GG feet, the depth to 
which the specimens of wood were sent, and divided by 7004, 
the number of Troy grains in a pound Avoirdupois, affords 
the result of 2030.65 Ib. for the weight of a column of water an 
bch squaxe, and 4566 feet high. 

2 



HYDROGRAPHICAL SUZVEY. 197 

measuring depths from a vessel, when sailing slow- 
ly, or drifting through %the water, cease to  be useful 
beyond 200 or 300 fathoms". Wi th  this view, I not 
only attached pieces of wood of different kinds, to 
the lead, and provided counterparts for immersion 
in a bucket of water ; but I also fastened cubes of 
ash, from the same piece of timber, of about one 
inch solid contents, and of the same exact weight, 
to the line, at intervals of about 500 feet ; by the 
weight of which, when taken up, I could ascertain 
whether the increase of specific gravity was i n m y  
way proportionate to  the depth. When the speci- 
mens of wood for this experiment were procured, a 
clear grained piece, of double the size wanted for 
sending undcr water, was prepared, and then cut in 
two, and the two parts dressed to the same shape, 
and to within a quarter of a grain of the same 
weight : one of these was then adopted as a princi- 
pal, and fixed to the lead or line ; and the other as 
a counterpart, and put into a bucket of water. 
The specimcns affixed to the lead were eleven in 
number, and consisted .of wood of diffcrent kinds, 
shapes, and dimensions: they were sunk to the 

* A very recent contrivance, for obtaining soundings from 
a vessel under-way, founded on the small change in bulk which 
takes place in water when strongly compressed, promises to 
answer the design at still greater dephs than 200 01' 300 fa-. 
thorns. 
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depth of 6348 feet. The line was almost perpen- 
dicular for ncarly an hour ; and when the lead was 
hauled up, I was assurcd, from its appearance, (the 
cnd being covered with soft grease, that would have 
retained an impression had it struck the ground,) 
that it had not been at the bottom. 

Each piccc of wood attached to the liiic, was ta- 
ken off as hauled in, plunged in a basin of water, 
and conveyed into the cabin, where its weight in 
air and in fresh water was immediately taken. 
The interval between any two pieces was such, 
that I had just time to determine the specific gra- 
vity of one, before the next came up. On the ar- 
rival of the lead, the attached specimens were im- 
mediately immersed i n  water, and weighed as quick 
as possible, together with their eoun tcrparts, which 
had been secuwd at the bottom of a bucket of sea- 
water, during the time the experiment was in pro- 
gress. As the counterparts would havc floated, 
they, were each loaded with a piece of copper, 
weighing 880 grains when under water. Hence 
the excess of 880 grains, above the weight of any 
gpecimen in water, with this load attached, gave 
the 'buoyancy of the wood ; which excess, added to 
the weight of the specimen in air, afforded the 
weight of ai1 equal bulk of water ; and the compari- 
son of the weight in air, with that of an equal bulk 
of water, gave, of course, the specific gravity of the 
wood, 

.( 

3 
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The following Table exhibits tlie results of this 
experiment *. 

It may not be amiss to explain the method by which tlie 
calculations, in the annexed Table, were made I sliall take 
the first line as an example. A cube of ash, weighing in air 
157 grains, weighed in snow-water, temperature GOo, with a 
load of 880 grains attached, 797 grains, (col. v.) Hence 880- 
797 = 85 4- 157, (col. iv.) = 240, (col. vi.) Then, as 2524 

grains, (t!ie weight of a cubic inch of water, at temperature GO',) 
is to 1 cubic inch, so is 240 grains, (col. vi.) to0.951, (col. vii.) 
And as 240 grains, (col. vi.) is to 1.000, (the unit of specific 
gravity,) so is 157, (col. iv.) to 0.654, (col. viii.) The diffe- 
rence between col. x. and xi. gives col. xii. Then, as 252,$ 
grains, is to 1 cubic inch, so is 258 grains to 0.943, (col. xiii.) 
And as 238 grains, (col. xii.) is to 1.000, so is 278 grains, 
(col. x.) to 1.168, (col. xiv.) The difference between cols. iv. 
and x. gives col. xv. And, finally, as 0.943, (col. xiii.) is to 
121 (col. xv.), so is 1.000 to 128 (col. xvi.) 

All the results in columns iv, v, x, and xi, were found by 
means of an excellent hydrostatical balance, sensible to the 
twentieth of a grain. The scale-beam, which was made under 
my own inspection, and after a new plan, by an excellent 
workman, has two adjustments, derived from a perpendicular 
motion in the centre of the beam, and a horizontal motion in 
the centre of one of the ends. The former moving up and down 
by two opposite screws, adjusts the centre of gravity of the 
beam, in any way that may be required, either for a quick or 
a slow motion : and tlie latter, moving horizontally, adjusts tho 
two arms to tlie same length. With this balance, most of the 
specific gravities, and other weights of any consequence, given 
is these volumes, were determined. 



TABLR.  

Hours, at Various Depths in the Sea. 

[ncrease 
if Weight 
)y Pres- 
iure. 

Shape. 

Proportion 
of Weight 
gainedper 
Cubic In. 

111. 

Cube 

weight 
in 
Air. 

x. 
;rains. 
278 
290 
283 
278 
288 
286 
280 
277 
289 
493 
593 
594 
868 
1188 
1180 
534 
589 
614 
574 
538 
86 

- 
'araliela 

cube - - - 
_. 

lect. pris - 

?errh inFres 
Water 
T. 60" -- 

XI. 
Grninr 
40 
41 
40 
39 
38 
39 
37 
39 
35 
73 
88 
88 
127 
177 
173 
40 
92 
119 
94 
54 

-94 !ylinder 

1. 

. 
1 

6 
7, 

~ X P E R I M E N T S  on the COUNTERPARTS 
immersed Three Hours in a Buckei 
of Water. 

Quality 

-- 
11. 

Ash. 
2 -  
3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
0- 
1 -  
2 -  
3 -  
4 -  
5 -  

Fir 
oak 

Veigh 
in 

Air. 

- 
IV. 

Grain, 
157 
157 
157 
157 
157 
157 
157 
157 
157 
252 
318 
318 
449 
606 
606 
2 20 
350 
407 
370 
289 
49 - 

xv. 
Grains. 
121 
133 
126 
121 
131 
129 
123 
120 

241 
275 
276 
419 
582 
674 
314 
239 

204 
249 
37 

132 

207 

Veight ir 
Vater, 
tithaloac 
f 880 gr 

V. 
Grains. 
797 
797 

797 
797 
797 
797 
797 
797 
743 
723 
723 
625 
637 
537 
631 
755 
849 
777 
752 
711 

797 

XVI. 
Grains. 
128 
135 
131 
128 
132 
132 
128 
127 

145 
137 
138 
143 
145 
1W 
161 
121 

107 
129 
52 

13% 

106 

'em. 60". 

Grains. Cub.Inch. 
240 
2JO 
240 
240 
240 
240 
240 
240 
210 
389 
475 
475 
704 
949 
949 
469 
472 
438 
473 
417 
218 

0.951 
0.951 
0.951 
0.951 
0.951 
0.951 
0.961 
0.951 
0.951 
1.541 
1.881 
1.881 
2.788 
3.758 
3.758 
1.857 
1.870 
1.734 
1,873 
1.651 
0.863 

0.654 
0.654 
0.654 
0.654 
0.654 
0.654 
0.654 
0.654 
0.654 
0.648 
0.669 
0.669 
0.638 
0.639 
0.639 
0.473 
0.720 
0.929 
0.782 
0.693 
0.225 

)epth. 

- 
IX. 
Feet. 
6348 

5370 
4836 
4284 

31 98 
2628 
2058 
6348 
6348 
3708 
6348 
6348 
4636 
6348 
6348 
6348 
6348 
6348 
6348 

586s 

3708 

- 

Teight 01 
ieq.bulk 
'pu. Wa 
em. 60" 

X I .  
Grains. 
235 
249 
243 
239 
250 
247 
243 
238 
254 
420 
505 
506 
74i 
1011 
1007 
494 
497 
495 
480 
484 
160 

olid con 
tents. 

XIII. 
ub.Inch 
0.943 
0.986 
0.963 
0.947 
0.990 
0.978 
0.962 
0.943 
1.006 
1.663 
2.000 
2.004 
2.934 
4.004 
3.988 
1.956 
1.968 
1.960 
1.900 
1.917 
0.713 

- 

SP'C. 
;ravttj 

- 
XIV. 

1.168 
1.165 
1.165 
1.163 
1.152 
1.158 
1.152 
1.164 
1.138 
1.174 
1.174 
1.174 
1.171 
1.173 
1.172 
1.081 
1.185 
1.240 
1.196 
1.112 
0.478 - 

'-1 
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From this Table we may observe, that the great- 
est increase of specific gravity, by pressure, in the 
specimens of the different kinds of wood submitted 
to experiment, was obtained by the fir ; the next 
grcatest by thc ash ; tlic next by the clm ; the ncxt 
by the oak ; the next by the tcak : the next by the 
hickery; and the least by the mahogany. The cork 
gained still less than any of the pieces of wood. 
The proportion of impregnation of the same kind 
.of wood, in specimens of different sizes and shapcs, 
is dcrivcd from tlic cxperirnents made on the ash ; 
and it is curious to observe, that the largcst cubc 
of ash, No. 14. and the parallelopipedon of the 
same, No. 10. receivcd thc grcatcst proportional in- 
crease of weight ; whilc the smallcr pieces received 
less and less additional weight, per cubic inch, as 
they decrcased in sizc. Thus, No. 14. containing 
about 4 solid inchcs of wood, gaincd 145 grains per 
cubic inch ; RTo. 13. of about 3 solid inches, gnin- 
ed 143 grains per cubic inch ; No. 11. of 2 solid 
inches, gained 137 grains per inch ; ayd the spe- 
cimcns of 1 inch, solid contents, gaincd from 127 
to 135 grains. It is also a little curious, that the 
spccimcns scnt to the depth of 2058 feet, werc 
as much impregnated as those scnt down above 
6000 fcct. The cube of ash, No. 11. consisting of 
2 solid inches of wood, gaincd 137 grains per inch, 
at the depth of 6348 feet, while a similar specimen 
gained 138 grains, at the inferior depth of 3708 
feet. In  the same way, a cube of 4 solid inches 
p ined  145 grains per inch, at the extreme depth ; 
and 144 grains per inch, at the depth of 4836 
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feet. The degree of impregnation of the one-inch 
cubes of ash, produced by immersion to the depth 
of 2058 feet to  6348 feet, varies iqegularlg, but is 
evidently as great a t  the depth of 2058 feet, as un- 
der any superior pressure; so that it is probable 
that the greatest permanent impregnation by pres- 
sure, of such open-grained woods as ash, elm, fir, &c. 
is produced at the depth of 300 or 400 fathoms. 
Hence it is clear that no use can be made of this 
effect of pressure, for determining the depth, unless 
it be within 2000 feet of the surface ; and even in 
this limit, the results may be uncertain. 

From a comparison of column VII. with XIII., and 
column Iv. with XV., it appears, that an effect of the 
impregnation of the wood with sea-water, was to in- 
crease its dimensions, as well as its specific gravity : 
each specimen, on an average, having swelled 0.05 
cubic inch in every solid inch of original dimen- 
sions, and gained 84 grains on every100 grains of ori- 
ginal weight ; that is, ail increase of one-twentieth 
in size, and twenty-one twenty-fifths in weight. 

I have little doubt, but the degree of imprepa- 
tion always increases with the increase of pressure ; 
but the air contained in the pores of the wood, 
which is never wholly diseng,Tged, exerting an ex- 
pansive force when the load af pressure is removed, 
forces part of the water out again. This was clear- 
ly discernible in some of the specimens used in the 
foregoing experiments, a t  the moment they were 
hauled L I ~ ,  their surfaces being covercd with a thin 
pellicle of froth. I-Ience picces of fir sometimes be- 
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Come buoyant, after being a few hours r e l i e d  from 
pressure, though kept constantly under water ; but 
all other kinds of wood yet tried, though they lose a 
little of their moisture, yet remain specifically heavier 
than water,as long as they are keptimincrsed. Blocks 
of wood, indecd, arc now in my possession, that merc 
soaked with sea-water in the year 1817, and yet re- 
main, at the bottom of a vcsscl of water, nearly a~ 
heavy as when first drawn up out of the sca. 

The degree of pressure at the depth to which I. 
sounded in my last experiment, is not a little asto- 
nishing, being, under a column of water, 6348 feet 
in length, at least, 2823 ZG. or 25 cwt. 23 Ib. on 
one square inch of suriace *. Hence on thc larger 
cubes of ash used in thc experiment, though mca- 
suring only 1.59 inches in diameter, the whole pres- 
sure must have exccerled nineteen tons ! 

SECT. 1x1. 

RcniarJcs on thc Currcnts qf the Arctic Sea, with 
Observations wspecting Waves. 

THE detcrininntion of the various horizontal mo- 
tions in the great body of wntcrs of the ocean, is B 

well as others of the same nature, 
tho weight of die column of sea-water is taken througllout, the 
same as at the surface, where a cubic in~li, temperature SO”, 
weighs 259.58 grains. As, however, water is found to be 
somewhat compressible, its weight, at great deptlis, must be 
greater than at the swfnce ; and conqequently the whole pres- 
sure on the spccimens pf wood, greater t l ~ m  in the nbove csti, 
mation. 

L -- ... 
* In this calculation, 



204 ACCOUNT OF THE ARCTIC REGIONS. 
I 

problem attended with much difficulty and iincer- 
tainty. These motions, denominated Currents, be- 
ing under the influence of some .of the same princi- 
ples as regulate the winds, are found to be some- 
what similar to the movements of the atmosphere, 
though more regular and steady. The general 
agents employed in the production of currents, are 
considered to be the rotatory motion of the Earth, 
thc varying attractions of the Sun and Moon, diff; 
rences in temperature, and particularly strong or 
prevailing winds. These, when combined with the 
peeuliarities of form iii sea-coasts, and in the bed of 
the ocean, with other topical circumstances, may 
serve to account for many of the currents hithcrto 
observed. 

Currents, 26 regards their permanency, are eithcr 
general, parlicular, or variable ; and, as relates to 
their situation, or to the depth at  which they prc- 
vail in the sea, are called either bodily, upper, or 
under currcnts. 

General currcnts arc such as are always directed 
towards the same point of the compsss. Particular 
currents change their discction periodically : and 
variable currcnts are such as have no stated period, 
bcing chiefly produccd by the action of the wind. 

A bodily current prevails where the whole mass 
of waters, from the surface to the bottom, moves in 
the same direction, and with similar velocity. A n  
upper or superficial current, is where a stratum at 
thc surface of the sea is in motion, while the lower 
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parts are either at rest, or have a different inotion : 
and an under current is where a deep stratum of 
water moves in a cliffercnt direction from that at 
the surface. 

Hence where the motions in the water are so va- 
rious, there must evidently be great uncertainty 
in the usual methods of ascertaining the set and 
velocity of currents in deep seas. Superficial and 
bodily currents, indeed, may be discovered by their 
eRects on the progress and course of vessels sailing 
in them, or by their influence in conveying wood, 
fruit, and other produce of one country, to the 
shores of another; as also in conducting buoyant 
articles, cast into the sea, in known situations, to 
remote regions, where they may bc recognized. 
And, in shallow water, or wherever the dcpth is 
such as to be fathomcd with sounding lines, a heavy 
body, with a line attaclicd, being sunk to the bot- 
tom, shows, by the da t ive  motion of a boat at the 
surface, to which the weight acts as an anchor, the 
true set and velocity of the current. As, howcvcr, 
thcre are doubtless under currents, as well as super- 
ficial and bodily currents, it is evident that the 
usual method of sinking a heavy bulky body, such 
as an iron kettle, mid-way in the sea, and connect- 
ing it by a line to  a boat, and thus forming the 
kettle into a sort of floating anchor, and estimating 
the set and velocity of the current by the motion of 
the boat through the water, cannot be depended on 
for discovering tlie real nature of the current, but 
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can only give the relative motion of the superficial 
water, as compared with that of the stratum of watcr 
in which the kcttle is suspended. I n  fact, this plan 
for dctermining the course and velocity of currents, 
goes on the supposition that currents are only su- 
perficial, or that the waters below are always at rest, 
which is not true. In a deep sea, therefore, where 
no soundings can be obtained, the determination of 
curfcnts must always be a matter of difficulty ; and, 
in some cases, of impracticability. 

By the effects of currents on vessels and other 
floating bodics, the courses of many general and 
some particular currents, Iiavc bcen determined in a 
most satisfactory mmncr. That general and ex- 
tensive current setting westward in tropical regions, 
a braiich of which, aftcr doubling the Cape of Good 
Hop, and extending considerably to the northward 
along the westciii coast of Africa, crosses the At- 
lantic, accumulates in the Gulf of Mcxico, passes 
out by the Baliama Islands towards Ncwfonndland, 
and constitutes what has been callcd the Gulf 
Strearn,-is too wcll known to need any proof or 
particular description. On the grcat bank of Kew- 
foundland, this stream mects with a currcnt setting 
southward from Baffin's Bay and the coasts of 
Chcenland ; and is deflected, perhaps, in two bran- 
ches, towards the E. S. E. and E. N. E. By the 
influence of thcse, plants, timber, fruits, &c. thc 
procXucc of Amcrica and tlie West Inclies, are €re- 
cpcntly washed on shore 011 thc coasts of Irelmd, 
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the Hebrides, or Orkneys, as well as on the ciifferent 
shores of the continent of Europe * ; and various 
articles belonging to  vessels wrecked in Davis' 
Straits, or throwii overboard from vessels on the 
passage thither, have, by tlie same influence, been 
conducted to the shores of Britain and tlie adjacent 
islands. Thus, a bottle thrown overboard off Cape 
Farewcll, on the 24th of May 1818, from the Alex- 
ander, (one of the ships lately employed under 
Captain ltoss in search of zl nortli-west passage,) 
was picked up on the island of Uartragh in the 
Bay of Killah, on the 17th of March 1819, ha- 
ving floated across the Atlantic at the rate of about 
four miles a-day +. 

But as some very light substances might be drift- 
ed across the Atlaiitic by the prevailing westerly 
winds, instead of being conducted by the current, it 
may be of inoinent to  mention, that among the dif- 
ferent articles known to  have drifted from Davis' 
Straits into the neighbourhood of Britain, were 
some casks and sliakcsf, which, €rom the marks 
upon tliem, werc found to have belonged to the 
Royalist and London, two Hull  whalers, that were 
wrecked betmeen the latitudes of 61" and 6 2 O ,  and 

* Quarterly Review, No. 36. p. 44l.-(Note. J 

t Idcm, No. 41. p. 255. 

$ For convenience in stowage, empty casks are sometimes 
taken to pieces, and the staves closely packed up in a cylin- 
drical form, coiistituting what are called shakes or packs. 
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about the longitude of 56' W; the former in the 
year 11314, aid the latter in 1817. The staves of 
blubber casks being generally soaked with oil, 
,shakes formed of them float almost entirely un- 
der water, and are, therefore, defended from the 
influence of the wind; and these shakes being 
,of a cylindrical form, are rolled over on their axes 
.by the force of the waves, instead of being pro- 
pelled through the water. Hence, on any rcason- 
able calculation, founded on the influence of pre- 
vailing winds, such bodies could not be expccted 
to accomplish a passage across the Atlantic, unless 
by the operation of a current, under the period of 
many years. But thc casks above mentioned, were 
picked up off the Butt of the Lewis, within twelve 
months of the vessels to which they had belonged 
being wrecked ; and a shake that had belonged to 
the London, was found by the crew of the l toyal 
*George, drifting through the Orkneys, about eleven 
months after the accident. The latter had, thcre- 
fore, performed a passage of about 1600 nautical 
miles within the year ; that is, at the average rate 
of five miles per day. It might be reasonably ask- 
ed, H o w  is it, when such a current always prevails, 
that no iceberg was ever conveyed across the Atlan- 
tic to the British shore? This does not appear to 
arise from the icebergs being dissolved in their pro- 
gress ; because they perform a passage equally long 
in other directions, having been known to drift to 

' the southward as far as the 40th degree of latitude, 
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bhich is $s remote from Cape Farewell, as some 
parts of Orkney or the Western Islands; but it 
Would seem to be owing to the circumstance, of these 
bodies of ice floating so deep in the sea, as to be 
within the influence of an under current of cold 
Water setting out of Davis’ Strait towards the south, 
while the upper current takes an easterly directioni 
and carries all light bodies along with it., If this 
be the fact, the heaviest or deepest icebergs should 
be found pursuing a southerly direction, and the 
lightest or shallowest should be found more to the 
cas tward. 

From the coast of Britain, the northem branch 
of the Gulf Stream probably extends, superficially, 
along the shore of Norway, towards the north-east. 
About thc North Cape, its dircction appears to be 
changed, by the influence of a wcsterly current from 
Nova Zembla ; so that it afterwards sets towards the 
north-west, as high as the borders of the ice, and thus 
operating against the polar current sctting to the 
south-westward, inay be thc means of preventing the 
polar ice from spreading across the North Sea. From 
the fact of the sea near Spitzbcrgen being usually 
six or seveii dcgrecs warincr at the dcpth of 100 to  
200 fathoms, than it is at thc surface, it seems not 
improbable that the water below is a still farther 
extension of the Gulf Stream, which, on ineeting 
with water ncar the icc liglitcr than itself, sinks bc- 
low the surfitcc, n n t ~  becomes a counter under-cur- 
re11 t. 

VOT,. 1. 0 
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I That fresh water obtains its greatest density at a 
temperature a few degrees above the freezing point, 
and that i t  expands on any farther reduction of the 
temperaturo, are facts well established ; but that 
sea-water follows a different law, and continues to 
contract down to the point of freezing, is a question 
which has not been sastisfactorily decided. Count 
Rumford, in his (‘ Essays,” (vol. ii. p. 302.) says, in- 
deed, that “sea-water continues to  be condensed, asit  
goes on to  cool, even after it has passed the point at  
which fresh water freezes;” but from the circumstance 
of an uncicr stratum of water in the Spitzbergen Sea: 
being gencrally warmer by some degrees than that a t  
the surface, though of similar specific gravity, it 
would appear that the warmer water is in this case. 
the most dense, or why does it not rise and change 
places with the colder water at the surface ? Hence 
I think there is reason to believe, that sea-water 
follows the same law as fresh water, with regard to 
the extreme of deiisity being a few degrees above 
the freezing temperature, and that the under-stream 
of comparatively warm water, observed in the Spitz- 
bergen Sea, which is of a temperature 1@ to ,200 
above the mean temperature of the climate, is an 
under-current derived from a southern region. 

In  some situations near Spitzbergen, the warm 
water not only occupies the lower and mid regions 
of the sea, but also appears at the surface. From 
inspection of the preceding Table of the Specific 

2 
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Gravity, &c. of Sea-water, it will be seen, that, in 
some instances, even among ice, the temperature of 
the sea at the surface, has been as high as 36" or 38", 
when that of the air has been several degrees below 
freezing. This circumstance, however, has chiefly 
occurred near the meridians of 6" to 12" cast ; and 
we find, from observation, that the sca freezes less 
in these longitudes thali in any other part of the 
Spitzbergen Sea. 

Within the Arctic Circle, from the north-eastern 
point of Russia to the coasts of Greenland and La- 
brador, the prevailing current at the surface, is from 
east to  wcst, from north-east to south-west, or from 
north to  south. 

I n  Behring's Strait, between East Cape and Cape 
Prince of Wales, (it has been before observed,) 
Lieutenant Kotzebue, the Russian navigrator, found 
a current setting strongly to  the north-east, with a 
velocity, as he thought, of two miles and a half ail 
hour, which is morc than double the velocity of the 
current observed by Captain Cook". Along the 
northern face of Russia, the current is decidedly 
frsm the east towards the west, following thc line 
of the coast t. After passing Nova Zembla, it sets 
westerly to Spitzbergen, wliere one part proceeds 
round Point-look-out, and along the western slme 

' BARROW'S I r  Voyages into the Arctic Regions," p. 358. 
.I. Russian Voyages, pp. 339 and ~gl.-Quart. RCV. NO. 36. 

p. 443, 444. 0 2  
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towards thc north, until i t  meets with another 
branch passing to the northward of these islaiids ; 
these two braiiches tlicn reuniting, proceed a little 
to the westward ; and afterwards, being deflected to- 
wards the south by the coast of Greenland, proceea 
regularly towards the south-west, setting with a much 
greater velocity near the Greenland shore than in the 
vicinity of Spitzbergen. Pursuing its course along 
the cast side of Grecnland, the current passes to the 
westward of Iceland, down to Cape Farewell. Ha- 
ving doubled this promontory, according to the opi- 
nion of 0. Fabricius +t, it is urged iiorthward ; but 
meeting with another current set tiiig down the 
strait of Davis, before it reachcs Disco Island, it is 
probably dcflectcd to the westward, when the accu- 
mulation of waters on the western side of the strait, 
escapes to the southward, along the American 
shorc, 

The general route pursued by this current, is. 
proved by the movements of thc floating ice, whicli, 
1)etwecn Spi tzbergen and Grecnland, being of the 
licM or drift kind, follows, iii a great mcasurc, the 
lnotioii of the superficial water. 

Borne illustratious of thc preceding remarks shall 
be brought forward. 

Four Greenland whalers, the Lcviatliaii, Daunt- 
less, Fortitude and Lion, were wreckcd in the Rrc- 

* From a MS. translation of F A B R r c I u s ,  cc Nye s a m h g  a€ 

det Kongelige Danslte Videnskabers Selskabs Skrivter,"- 
communicated to me by Sir J ~ S E P W  BANKS. 

a 
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tic ice, in latitude ?'So, longitude 3 O  W., during a 
severe storm, May 5th 1817. One of thcse vessels, 
the Dauntless, after filling with water, floated in an 
upright position, and was drifted along with the ice 
towards the south-west. On the 18th of May, 
while the ship under my command was navigating 
the recesses of the ice in latitude 75" 28: longitude 
10" W., I discovered this vessel still floating, which 
we found had drifted 182 milcs, in a S. W. by S. 
direction, in thirtecn days, being at tlie rate of four- 
teen milcs a-day. The winds, however, during this 
pcriod, having prevailed chiefly from the N., E., and 
S .  E., some of this drift must be attributed to their 
influence, but not a large proportion, as, on the wind 
becoming light, and shifting occasionally to  a south- 
erly quarter, tlie wreck continued to  set to thc 
southward ; and before the end o f  May, was seen in 
latitude 73" 30'. 

In  the same seasoll (1817,) being far immured 
among ice, near the main western body, we moored 
to a floe, and maintained our position for four days, 
during a strong gale of wind from the N. W., N. 
and N. E. When the storm subsided, we found, 
that we had drifted along with the ice, sixty miles 
to the southward, and considerably to the west- 
ward, at the average rate of near twenty miles per 
day. Our drift commenced in latitude 78" $4: 1011- 

@tude 2" W. On the 1st of July following, we 
pe11ctrated the ice in latitude 750 30; as far as the 
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ineridian of 8" W., and remained duriyg a thick 
fog until the gth, generally inoored to ice, or dri€t- 
ing ,to the northward, with the wind constantly from 
the south-wcstward. As the ice was light, aud had 
considerable drift in tlie water, we expected we must 
have set at least eighty or ninety miles to the north- 
ward; whereas, from our first observation of the 
sun, we found we had set nearly thirty miles to the 
southward. Hence, allowing for the drift of the 
ship by the wind, the current appeared to have set 
110 or 120 miles to the southward in nine days, be- 
ing twelve or thirteen miles per day, southing, or 
half a mile per hour, besides the distance it might 
have set to the westward. 

I n  the year 1803, the Henrietta of Whitby, 
while prosecuting the whale-fishery, was, by a south- 
erly storm, entangled among the ice in latitude 80" 
north, longitude B" cast ; and afterwards accompa- 
nied it in its drift, first to the westward, and then 
to the south-westward or southward, at the daily 
rate of from five to fifteen miles. They saw bears 
in uncommon numbers ; and at  one time the coast 
of Greenland, they believed, was in sight. The ice 
pressed dreadfully around them, and accumulated 
in amazing licaps ; but the ship always escaped the 
heaviest crushes, and was wonderfully preserved. 
After a state of coniplete inertion during seven 
weeks, the ice began to slack ; when, with vigilant 
and laborious measures, they were enabled to makc 
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their escape, in latitude 73&”, and longitude 9‘’ 
west. I n  this involuntary passage along with I the 
ice, the  ship was conveyed in a S SMT.&W. di- 
rection, (true) a distance of about 420 miles; or 
with the average rate of 8& miles per day. 

These facts, then, I conceive, are conclusive as to 
the prevalence of a south-westerly current in the 
Greenland sea in high latitudes ; and the following, 
will perhaps, be considered as establishing the con- 
tinuance of the same current down to Capc F a w  
well. 

From a narrative of the loss of several of the 
Dutch Greenland fleet in the year 1777, we learn, 
that the ship T&Uhelinina was moored bo a field of 
ice on the 22d of June, in the usual fishing-station, 
along with a large fleet of other whalcrs. On the 
25th, the ice having rapidly closed around, the Wil- 
helmina was closely beset. The pressure of the ice 
W a s  SO great, that the crew were under the necessi- 
ty of working almost iiicessaiitly for eight days, in 
sawing a dock in the field, wherein the ship was at 
that time preserved. On the 25th of July, the ice 
slacked, and thc ship was towed by the boats to  the 
eastward. After four days laborious rowing, they 
reached the extremity of the opening, where they 
joined four ships, all of whicli were agpin beset by 
the ice. Shortly afterwards, they were drifted with- 
in sight of the coast of OZd Grcenland, about thc 
Parallel of 75+” north. On thc 15th of h g u s t ,  
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nine sail werccollected together ; and d ~ ~ t  the20th, 
after sustaining a dreadful storm, and being subject- 
ed to an immense pressure of the ice, which accumu- 
lated around them twenty or I thirty feet high, two 
of the ships were wrecked. Two more were wreck- 
ed four or five days afterwards, together with two 
others at a distance from them. On the 24th, Ice- 
land was in sight ; some of the ice was in motion, 
and two ships seemed to escape. Another was lost 
on the 7th of September; and, on the 13th, the 
Wilhelmina was crushed to pieces, by the fall of ai1 
enormous mass of ice, which was so unexpected, 
that those of the crew who were in bed, had scarce- 
ly time to  escape on the ice, half nakcd as they were. 
One ship now alone remained, to which the crcws 
of four, and the surviving part of the crew of a fifth, 
(that was wrecked on the 30th September,) repair- 
ed. By the beginning of Octobcr, thcy had drift- 
ed to the latitude of 64" ; and on the l l t h ,  the last 
ship was overwhelmed by the ice and sunk, Thus, 
between three and four hundrcd men were driven 
to the icc, and exposed to the inclemency of the 
weather, atmost destitute of food and raiment, and 
without hut or tent to shield them from the picr- 
cing wind. 

On the 30th of Octobcr, the miserable sufferers 
divicicd. The greater part bctook themselves to the 
land, and atternptcd to travel along its rugged 
6hOrcs, while the rest Icmaincd on a field of ice, un. 
til it driftcd as fiir as Statcn I-I&, and then p r p  



ceeded in their boats along shore. The want of 
sheltcr and proper clothing, exposed them to dread- 
ful fatigue and suffering, being often under the ne- 
cessity of walking to and fro on a sheet of ice during 
the obscurity of night, to save themselves from be- 
ing frozen to death. At length, after experiencing 
several acts of kindness from the native Greenland- 
ers, about 140 of the men reached the Danish settle- 
ments on the west coast of Greenland ; the remain- 
der, consisting of about 200 persons, perished*. 

Thus, it appears, that the ship which survived to 
the latest period, set with the ice in a south-wester- 
Iy direction from the usual fishing-station, (proba- 
bly in latitude '78'to 80") to the latitude of about 
62" ; and, at the same time, from the longitude, per- 
liaps, of 5" to 6" east, to about 40" west ; and that 
the ice still continued to  advance along the land to 
the southward. This extensive drift, at the lowest 
calculation, must have embraced a distance of about 
1300 miles, on a course S. 43" W. (true), and ha- 
,ving been performed in about 108 days, averages 
twelve miles a-day exclusive of the advance that WRS 

made towards the east, from the 25th to the.28th 
of July. 

That remarkable agitation produced in the surface 
of the sca by the action of the wind, called WAVES, 

" Beschryving der Wslvisvailgst, vol. iv. p. 18.-32. &T. 
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is, in nautical language, distinguished into different 
kinds. The first effect of the wind on the water, such 
as that observed in small lakes or rivers in strong 
winds, is denominated lipper or wind-lipper, and 
constitutes in the high sea or in largc waters, the 
rudiments of all larger waves. The higher waves 
observed in the ocean, carrying inequalities and in- 
ferior waves in all parts of their surface, are, collec- 
tively or individually, called a sea, and are distin- 
guished into diff‘erent kinds, according to their chs- 
racters, properties or appearances ; such as, “ a high 
sea,” ‘( a heavy sea,” ‘‘ a short sea,” “ a long sea,” 
‘( a true sea,” ‘‘ a cross sea F or, as relating to the 
position in which a ship traverses the surges, a 
‘‘ head-sea,” a “ beam-sea,” and so on. But the 
smooth undulations of the sea which remain after 
a storm, or which extend beyond the influence of 
the wind into a calm region, whcre no such waves 
took their rise, is most frequently denominated a 
swell. Lastly, The sublime appearance of waves 
in shallow water, seen also occasionally in deep 
seas, in which their towering summits overrunning 
the velocity of the hollows, are reared beyond the 
perpendicular, and fall over like a cascade, is, the 
well-known and dreaded b ~ a k C %  or bmlcen wate?; 
of the mariner. 

It has been intimated by Boyle, that the highest 
natural or ordinary waves do not rise more than 
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six feet above the general level OT the sea. Such 
an elevation of the water occasioning an equal de- 
pression, produces waves of twelve feet perpendicu- 
lar height. Accidental or extraordinary waves, 
however, such as where cross seas meet, or where 
parallel waves over-run one another, are sometimes 
much higher. The first cause of waves is doubt- 
less the action of the wind ; but the undulations 
which continue for many hours after the producing 
cause ceases to act, are attributed to the same causes 
as those which occasion the continuation of the vi- 
brations of a pendulum for some time after any 
impulse. 

The apparent progressive motion of waves has 
becn shown, by Sir Isaac Newton, to be in the sub- 
duplicate ratio of their breadth, and the time in 
which a wave moves its breadth forward, (measured 
from the top of one wave to the top of the next), 
to be about the same as that in which a pendu- 
lum will perform one single oscillation, '' whose 
lcngtfli bctwecn the point of suspension and the ten- 
ter of oscillation, is equal to the breadth of the 
wave." Thus, while the particles of water have no 
horizontal motion whatever, the ridge of each wave 
may move with a velocity of 16 or 18 miles per 
hour. The progressive motion of waves resembles 
considerably the progress of a vibration on rz very 
long tight cord or wire. If  a cord of 20 or 30 yards 
in length, moderately extended in the air, be struck 
near one end, a vibration rescmbling a wavc will 
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procecd to the other extremity, with a velocity pro- 
portionate to the degree of tension. If, by put- 
ting the thumb above the cord, and a finger below, 
a small portion of it be made to assume the form 
of the letter 8, and then the hand be suddenly 
withdrawn, a vibration of the very form produced 
by the hand will proceed to the opposite end, and 
from thence be reflected back, and then forward 
again for several successive times; and indeed, 
whatever impression be made on the cord, if in the 
form of two or three waves, the same will advance 
from end to end, preserving continually the Sam0 
form. In this case, as well as in the case of waves, 
though the cord has itself no progressive motion, 
yet the undulations move with great freedom and 
celerity ; not in proportion to their height, indeed, 
but, what operates in the same way as gravity on 
the water, namely, in proportion to the degree of 
tension of the cord. I n  cords of different thicknesses, 
with the same tension, the velocity of the vibra- 
tion will of course be the greatest in the smallest 
cords. 

As there is nothing very ~ m ~ r k a b l e  in the waves 
that occur in the Greenland Seay excepting as to the 
cffects produced on ice, hereafter to be noticed, any 
observations on this subject will cqunlly apply to 
the wavcs in other seas. 

Waves, though the cntire product of the wind, 
arc dependent, as to their rnagnitucic, on tlic nature 

3 
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and extent of the sea in which they take their rise, 
and on the state of dryness and degree of pressure 
of the atmosphere, 

The natural ,progressive motion of waves being 
in the same direction as the wind, the windward or 
'' weather-side" of a lake, liver or sea, is generally 
almost as smootli in a storm as in a calm. Waves 
increase in size, accordingly as the strength of the 
wind and the distance from the windward-shore, 
become greatcr; but after they attain a certain 
magnitude, any greatcr distance from shore is pro- 
ductive of no fqrther increase in size. Then they 
move forward, rif aintaining a similar elevation and 
velocity, (cxcepting where they are accidentally 
augmented by t&o or tliree waves of different ele- 
vations overtaking one another, and combining in 
thc formation of one great sea,) to a distancc often 
of many lcagues bcyoiid the limit to which the wind 
that produced them extends. 

Were the atmosphere without pressure, it is pro- 
bable, that no waves, unless of the smallest kind, 
tvou1d"bc produced. The pressure of the atmos- 
pherc bringing the wind and sea into immediate 
contact, produces more or lcss friction in proportion 
to the dryness or dainpness of the air. Thus, when 
the air is very dry, it possesses a great attraction 
for water, passes over the surface of the ses with 
rime friction, and produces inore considerable waves; 
but wlicncver it is saturated with moisture, the at- 
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traction is diminished, and the waves are not so 
high. Most seamen will have observed, that in 
strong winds accompanied with heavy rain, the sea 
is  seldom very high, and that much less forcible 
winds, with a dry air, produce higher waves. I n  
this case, it is said, (‘ the rain keeps thc sea down.” 
Whatever, therefore, diminishes the friction of 
the wind in passing over the water, of prevents the 
attraction of air and water, must operate against the 
formation of waves. Thus oil scattered on the sen, 
soon spreads over a great extent of surface, inter- 
cepts the attraction between the wind and water, 
and by its smoothness diminishes the friction be- 
tween the two elements, so as to prevent the for- 
mation of the rudiments of waves. By subduing 
the inferior waves, it prevents the higher waves 
&om overrunning them and producing breakers, and 
thus keeps the surface of the water, however undu- 
lated, in a smooth and pretty regular surface. A 
pellicle of ice formed on the sea, interrupts the free 
mobility of the superficial particles of the water, 
possibly reduces the friction, and produces a simi- 
lar effect. 

I n  temperate and frigid regions, where the winds 
are very variable and partial, two or three distinct 
swells, pursuing different courses, are sometimes ob- 
served at the same time; and it is a very usual 
circumstance, in traversing the ocean, to meet with 
various swells, the evident result of powerful winds, 
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iiidicatiiig the prevalence of storms in the imme- 
diate neiglibourhood, without ever being reached 
by the storms by which such swells are produced. 
Thus, in latitude 68", in the month of .July 1813, 
I experienced heavy swells from tlie E. N. E. and 
W. S. W., distinctly visible at tlie same time, while 
the wind was from the south. I n  latitude 63', in 
April 1815, we had strong swells from both the 
northward and southward, indicating storms on 
both sides of us, while we had light variable winds; 
and before these subsided, an additional swell fiom 
the eastward made its appearance ; occasionally the 
three distinct swells might be observed at the same 
time, but most generally only one of them was very 
conspicuous. In  the month of July 1816, while 
crossing the North Sea, swells from the N. E., S. W. 
and E. occurred together; and in April 1817, 
heavy distinct swells from the W., N. W. and 
S. S. E., prevailed at the same time. 

Swells in the polar seas are often the harbingers 
of storms. They are more considerable near the 
edge of firm ice, or among loose drift-ice, than in 
the open sea. And in the same way waves are often 
higher near shore and in shallow water than in the 
Main Sea. In the Greenland Sea, intermitting 
swells are not uncommon, especially among ice. 1 
call them intermitting, because several waves of re- 
markable magnitude appear in succession, and then, 
for an interval of perhaps some minutes, the swell is 
almost imperceptible. 
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The original direction of waves is capable of be+ 
ing altogether changed by a particular form of an 
adjoining sea-coast, body of ice, or channel of the 
sea. When the wind blows directly along or pa- 
rallel to the line formed by the shore, the waves 
incline towards the land. If a high sea takes its 
rise where the wind blows along shore, and the coast 
falls gradually back, so as to bring the direction of 
the wind off land, the sea will usually continue to 
roll along shore, following the form of the land, 
and. changing its direction with every alteration ia 
the line of the coast. I n  this way, where no large 
points interrupt its progress, the sea makes its way 
along an irregular coast of ice, until in some cases 
it is actually so inflected, as to proceed, obliquelyL 
against the wind. 
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CHAPTER TV. 

A N  ACCOUNT O F  TIIK G R E E N L A N D  OR 

IW1,AR ICE. 

SECT. I. 

A Description qf th,e Various ILiml,~ or Dcnomi- 
nations oj’ Ice. 

OF the inanimate productions of the Polar Seas, 
none perhaps excites so much interest and astonish- 
ment in a stranger, as the ice in its great abundance 
and variety. The stupendous masses, known by 
the name of Ice-islands, or Ice-berg$9 common to 
Davis’ Strait, and sometimes met with in the Spitz- 
bergen Sea, fiom their height, various forms, and 
the depth of water in which they ground, are cal- 
culated to strike the beholder with wonder ; yet the 
Prodigious sheets of ice, called fields, more peculiar 
to the Spitzbergen Sea, are not less astonishing. 
Their deficiency in elevation, is sufficiently com- 

VOL. I. 1’ 
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pensated by their amazing extent of surface. Some 
of them have been observed extending many leagues 
in length, and covering an area of several hundreds 
of square miles ; each consisting of a single sheet of 
ice, having its surface raised in general four or six 
feet above the level of the water, and its base de- 
pressed to the depth of ten to twenty feet beneath. 

The ice in general is designated by a variety of 
appellations, distinguishing it according to the size 
or shape of the pieces, their number or form of ag- 
gregation, thickness, transparency, situation, &e. 

As the differcnt denominations of ice will be fre- 
quently referred to in the course of this work, it 
may be useful to  give definitions of the terms in use 
among the whale-fishers, for distinguishing them. 

1. An ice-berg or ice-mountain, is a large insu- 
lated peak of floating ice ; or a glacier, occupying 
ravine or valley, generally opening towards the sea, 
in an arctic country. 
2. A$eZd is a shect of ice so extensive, tlist its 

limits cannot be discerned from B ship’s mast-head. 
3. Afloe is similar to  a field, but smallcr ; inas- 

much as its extent can be seen. This term, how- 
ever, is seldom applied to pieces of ice of less dia- 
meter than half a mile or a mile. 

4.  Drgt-ice consists of pieces lcss than floes, of 
various shapes and magnitudcs. 

5. Brash-ice is still smaller than drift-ice, con- 
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sisting of roundish nodules, and fragments of ice, 
broken off by the attrition df one piece against an- 
othef. This may be considered as the wreck of 
othef kinds of ice. 

6. Bay-ice is that which is newly formed on the 
f two kinds, common bay-ice, and 
former occurring in smooth exten- 

sive sheets, and the latter in small circular pieces 
with raised edges. 

7. SZudge consists of a stratum of detached ice- 
crystals, or of snow, or of the smaller fragments of 
brash-ice floating on the surface of the sea. This 
generally forms the mdiments of 9 ice, when the sea 
is in agitation. 

8. A i~ummoclc is a ,protuberance raised upon any 
plane of ice above the common level. It,is frequent- 
ly produced by pressure, where one piece is squeezed 
upon another, often set upon its edge, and in that 
position cemented by the frost. Hummocks are 
likewise formed, by pieces of ice mutually crushing 
each other, the wreck being heaped upon one or 
both of them. To hummocks, principally, the ice 
is indebted for its variety of fanciful shapes, and its 
picturesque appearance. They occur in great num- 
bers in heavy packs, on the edges and occasionally 
in the middle of fields and floes, where they often 
attain the height of thirty feet or upwards. 

9. A caZJis a portion of ice which has been da- 
pressed by the same means as a hummock is ele- 

u 2  
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vated. It is kept down by some larger mass ; from 
beneath which, it shows itself on one side. I have 
seen a calf so deep and broad, that the ship sailed 
over it without touching, when it might be observed 

f the vessel at the s 
an experiment, however, is attende 
qble danger, and necessity alone 
as calves, when disturbed by a ship sailing over 
them, have not unfrequently been called from their 
submarine situation to the surface, and with such 
an accelerated velocity, as to  damage $he vessel, or 
even to  occasion shipwreck. 

10. A tongue is a point of ice projecting nearly 
horizontally from a part that is under water. Ships 
have sometimes run aground upon tongues of ice. 

11. Apack is a body of drift-ice of such magni- 
tude, that its extent is not discernible. A pack is 
said to  be open, when the pieces of ice, though very 
ne? each other, do not generally touch ; or close, 
when the pieces are in complete contact. 
12. Apatch is a collection of drift or bay-ice of 

3 circular or polygonal form. I n  point of magni- 
tude, a pack corresponds with a field, and a patch 
yith a floe. 
13. A stream is an oblong collection of drift or 

bay-ice, the pieces of which are continuous. It is 
called a sea-stream, when it is exposed on one side 
t.0 the ocean, and affords shelter from the sea, to 
whatever is within it. 
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14. Opaa ice, or sailingice, is where the pieces 
are so separate as to admit of a ship sailing coiive- 
niently among them. 
15. Heavy  and lig'lt are terms atitached to ice, 

distinguishable of its thickness ; heavyice having a 
considerabl h in the water, and light ice very 
little; the r being dangerous to shipping, and 
the latter not. Bay-ice may be said to extend 
fiom the first pellicle of ice, up to a foot in thick- 
ness ; light ice from a foot to a yard in thickness ; 
and heavy ice from about a yard upwards. 

of drift-ice attached to the 
shore; or drift-ice, , by being covered with 
mud or gravel, appears to have recently been in con- 
tact with the shore ; or the flat ice, resting on the 
land, not having the appearance or elevation of ice- 
bergs. 
17. A bight is a bay in the outline of the ice. 
18. A lane, or vein, is a narrow channel of 

16. Land-ice con 

in packs, or other large collectioiis of ice. 

When the sea freezes, the greatest part of the 
salt it contains is deposited, and the frozen mass, 
however spongy, probably contains no salt, but what 
is natural to the sea-water filling its pores. Hence 
the generality of ice, when dissolved, aff'ords fresh 
water. As, however, the ice froz&i altogether from 
seawater does not appear so solid and transparent 
as that procured from snow or rain water, the whale- 
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fishers distinguish it into two kinds, accordingly as 
it affords water that is potable, or the contrary; 
and accordingly as it appears to have been the pro- 

salt-water ice, appears 
blackish in the water, but in the ai 
grey colour, porous, and in a great 
(except when in very thin pieces), yet transmits the 
rays of light with a blue or bluish-green shade. 
When dissolved, it produces water sometimes per- 
fectly fresh, and sometimes saltish ; this depends in 
a great measure on the situation from whence it is 
taken : such parts as are raised above the surface of 
the sea in the form of hummoclcs, or which, though 
below the surface, have been long frozen, appear to 
gain solidity, and are commonly fresh, whilst those 
pieces taken out of the sea, that have been recently 
frozen, are somewhat salt. Although I have never 

e to  obtain, from the water of the ocean, by 
experiment, an ice either compact, transparent, or 
fresh, yet it is very probable that the retention of 
salt in ice, may arise from the sea-water contained 
in its pores ; and, in confirmation of this opinion, it 
may be stated, that if the newest and most porous 
ice be removed into the air, a b v c d  to  drain for 
some time in a temperature of 32", or upwards, and 
then be washed in fresh water, it will bc found to be 
nearly quite free from salt, and the water proctuced 
from it may be drunk. And that sea-water hqs a 
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tendency to produce fresh ice, is farther proved by 
the concentration observed in a quantity exposed in 
an open vessel to a low temperature, by the separa- 
tion of the salt from the crystals of ice, in the pro- 
gress of the frcezing. Thus it is, that, in the cold- 
est weather, when a ship exposed to  a tempestuous 
sea, is washed with repeated sprays, and thereby 
covered with ice, that in, digerent places obstruct- 
ing the efflux of the water overboard, a portion al- 
ways remains unfrozen, and which, on being tasted, 
is found to  consist of salt water highly concentrated. 
This arises from the freezing point of water falling 
in a certain ratio, ahording to the degree of salt- 
ness; thus, though pure water, of specific gravity 
1.0000, freeze with a temperature of 32”, water of 
specific gravity 1.0263, containing about 5% ox. 
(avoird.) of salt in every gallon of 231 cubic inches ; 
that is, with the degree of saltness common to the 
Greenland Sea, freezes at  28g. Sea-water, concen- 
trated by freezing, until it obtains the specific gra- 
vity of 1.1045, requires a temperature of 13g for its 
congelation, having its fieeaing point reduced 18g 
below that of pure water ; and water saturated with 
sea-salt remains liquid, at a temperature of zero. 

Thus,%we are presented with a natural process 
for extracting salt from the sea, or at least for great- 
ly facilitating that process in a concentration of the 
saline particles, by the agency of frost, 

3 
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Rresh-water ice of the sailors, is distinguished 
by its black appearance when floating in small 
pieces in tKe sea, and by its transparency when re- 
moved into the air. Large pieces may occasionally 
be obtained, possessing a degree of purity and 
transparency, equal to those of the most beautiful 
crystal ; but generally, its transparency is inter- 
rupted by numerous small globular or pear-shaped 
air-bubbles : these frequently form continuous linies 
intersecting the ice in a direction apparently per- 
pendicular to its plane of formation. 

Fresh-water ice is fragile, but hard ; the edges 
of a fractured part, are frequently so keen, as to 
inflict a wound like glass. The most transparent 
pieces are capable of concentrating the rays of the 
sun, so as to produce a considerable intensity of 
heat. Wi th  a lump of ice, of by no means regu- 
lar convexity, I have frequently burnt wood, fired 
gunpowder, melted lead, and lit the sailors’ pipes, 
to their great astonishment ; all of whom, who could 
procure the needful articles, eagerly flocked around 
me, for the satisfaction of smoking a pipe ignited 
by such extraordinary means. Their astonishment 
was increased, on observing, that the ice remained 
firm and pellucid, while the solar rays emerging 
fiom it were so hot, that the hand could not be kept 
longer in the focus than for the space of a few se- 
conds, I n  the formation of these lenses, I roughed 
them out with a small axe, then scraped them with a 

2 
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knife, and polished them merely by the warmth 
of the hand, supporting them during the opera- 
tion in a woollen glove. I once procured a piece 
of the purest ice, so large, that a lens of sixteen 
inches diameter was obtained out of i t ;  unfortu- 
nately, however, the sun became obscured before it 
was completed, and never made its appearance again 
for a fortnight, during which time, the air being 
mild, the lens was spoiled. 

All young ice, such as bay-ice and light ice, 
which form a considerable part of drift and packed 
ice in general, is considered by Greenland sailors as 
salt-water ice ; while iields, floes, bergs, and heavy 
ice chiefly consist of fresh-water ice. Brash-ice 
likewise affords fine specimens of the latter, which 
when taken out of the sea, are always found crowd- 
ed on the surface with sharp points and conchoidal 
excavations. 

The most porous and opaque ice, and the most so- 
lid and transparent, do not differ materially in their 
density ; the highest specific gravity I have obser- 
ved, (compared with fresh-water at a freezing tem- 
perature) being 0.925, and the lowcst 0.915. And it 
is a little curious, that in several careful experiments 
for ascertaining the specific gravity of ice, rccently 
made, the most transparent specimens have proved 
the lightest, and the most opaque the heaviest". %The 

* I have made several experiments on the buoyancy of ice, 
by cutting it into cubical or parallelopipedonal blocks, and 
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mean specific gravity of ice being considered as 0.92, 
it will appear, that the proportion floating above to 
that below the surface, wheii plunged in fresh-water, 
temperature 320, must be as 1 to 11.5. But the 
specific gravity of ice, when compared with the 
sea-water occurring on the Spitzbergen coast, tern- 
pcrature 350, was asccrtained to be 0.8941 to 0.900 ; 
as such, when ico floats in the sea, the proportion 
above to that below the surface, appears, by calcu- 
lation, to be as 1 to 8.2. For every solid foot of 
ice, therefore, which is we11 above water in a 

measuring the part that floated above the surface in rain and 
sea-water, at different temperatures. This method, however, 
was found to give discordant results, on account of different 
sources of error to which it was liable. As such, I tried the 
specific gravity, by weighing different pieces of ice in the air, 
when the weather was cold, and then in fresh and salt water, 
at a freezing temperature, with a piece of metal attached to 
each specimen, to sink it. The difference between 6he weight 
of the ice in water, with the load attached, and the weight in 
water of the load singly, showed the clifference between the 
weight of the ice, and an equal bulk of wiiter ; consequently, 
this difference, added to the weight of the ice in air, afforded 
the weight of an equal bulk  of Water ; and the comparison of 
the two latter weights, gave, in the usual way, the specific 
gravity of the ice. 

These experiments were always performed in the open air, 
when the temperature was $0" to 329 The different speci- 
mens were dried with a coarse cloth before they were weighed 
in air, and immediately afterwards were weighed in salt and 
fresh water, at a freezing temperature. The particulars of 
these experiments will be found in the Appendix, No. VIII, 

- 
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mass floating in the sea, there must be at !least 
8 feet below. A cubic inch of compact ice weighs 
231.5 grains, and a cubic inch of Greenland sea- 
water at a freezing temperature, specific gravity 
(temp. 60") 1.0264, weighs 259.58 grains ; thc 
weight of ice being to  the weight of sea-water as 
8 to 8.97, or 8 to  9 nearly. 

Water, under usual circumstances, is known to 
contain a large quantity of air, amounting to  per- 
haps &th or iV th  of its bulk, which air, it is sup- 
posed is chiefly disengaged when the fluid is boiled. 
It would, however, appear, that the whole of the 
air contained in water 'is by no means disengaged 
even when boiling, as water that has been boiled 
and then frozen in vacuo, does not form a trans- 
parent ice. The following experiment on the dis- 
engagement of air from water during the freezing, 
intended for observing the phenomena more minute- 
ly than can be seen on the great scale on which na- 
ture, in the expanse of the ocean, operates, was 
made near Spitzbergen. 

Into a 40~. clear glass-phial, I poured 202. of 
ice-water, and placing it upon the fire in a salt-wa- 
water bath, soon brought it to the boiling point. 
Being removed to the front of a brisk fire, a strong 
ebullition commenced, which having continued for 
some time, accompanied with a copious disengage- 
ment of steam, the phial was suddenly corked and 
inverted. It was then exposed to a temperature of 
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loo, and the ebullition continued brisk whenever 
the phial was plunged into cold water or wow, 
for a period of 15 or 20 minutes. This showed 
that there could be little or no air in the phial. No 
crystals of ice were observed, until an hour and a 
half after the ebullition ceased, and then the process 
of freezing went on briskly. I n  two or three hours 
afterwards, the whole of the water was consolidated. 
Air-bubbles were observed moving towards the sur- 
face, as the process advanced, and, when completed, 
the ice had a milky appearance throughout, 'and 
was found crowded with minute globules of air, 
Hence it is probable, either that water is not en- 
tirely freed from air by boiling, or that some of 
the water is decomposed during the progress of the 
fieezing process. 

I n  consequence of this disengagement of air, ice 
formed in small vessels, or in confined situations, 
cannot be altogether transparent ; for whenever a 
pellicle of ice covers the surface, the air as it is 
dislodged, is prevented from escaping, but rising 
as high as the ice will pennit, there gets inclosed 
by the formation of new crystah and renders the 
ice obscure. But where, from accidental circum- 
stances, the air, as it is disengaged, can make its 
escape, the ice which is formed may present consi- 
derable masses totally free from any visible pore. 
Thus, when water contained in a large cylindrical 
vessel, is exposed to a low temperature, the first 
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appearance of freezing is about the surface and 
sides, in needles shooting along the surfwe, or 
obliquely downward. The ice on the sides then 
extends lower and lower, leaving a quantity of wa- 
ter in the middle in the form of a cone, which 
forms a receptacle for the air disengaged, as the 
freezing process goes on. Hence the ice on the 
sides, which is formed when the evolving air has 
liberty to escape towards the centre, is found purely 
diaphanous, while the last formed ice, in the shape 
of a cone, having its base on the bottom of the ves- 
sel and touching the surface with its apex, becomes 
the receptacle for the disengaged air, and is neces- 
sarily nebulous throughout. 

Ice, when rapidly dissolved, continues solid, as 
long as any remains ; but when exposed to the air 
at a temperature of only 2 or 3 degrees above 
the freezing point, its solution is effected in a very 
peculiar manner. Thus a large lump of fresh-wa- 
ter ice, when acted on by such a process, if placed 
in the plane of its formation, resolves itself into 
considerable columns of a prismatic appearance. 
These columns are situated in a perpendicular po- 
sition, and are almost entirely detached, so that 
when a blow is struck with an axe, the whole mass 
frequently falls to pieces. In the land ice-bergs, 
these columns are often of amazing magnitude, so 
as, when separated, to form floating ice-bergs. 
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All the ice floating in the sea, is generally rough 
and uneven on the surface, and, during the greater 
part of the year, covered with snow. Even newly- 
formed ice, that is flee from snow, is so rough and 
soft, that it cannot be skaited on. 

Under water, the colour of the ice varies with 
the colour of the sea ; in blue water, it is bhe, and 
in green water, green, and of deeper shades iix 
proportion to its depth. I n  the thickest olive-green 
coloured water, its colour, far beneath the surface, 
appears brownish. 

SECT. 11. 

On the Forrrzation qf Ice on the Sea. 

Some naturdists have been at considerable pains 
to endeavour to explain the phenomena of the pro- 
gressive formation of the ice in 11ig11 latitudes, and 
the derivation of the supply which is annually fur- 
nislied, for replacing the great quantity that is 
dissolved and dissipated by the power of the waves, 
and the warmth of the climate into which it drifts. 
I t  has frequently been urged, that the vicinity of 
land is indispensable for its formation. Whether 
this may be the casc or not, the following observa- 
tions may possibly determine. 
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3[ have often noticed the process of freezing from 
the first appearance of crystals, until the ice had ob- 
tained a thickness of more than a foot ; and did not 
find that the land afforded ally assistance or even 
shelter, which could not have been dispensed with 
during the operation. It is true, that the land is 
sometinies the cause of the vacancy or space free' 
from ice9 where this new ice is generated ; the ice of. 
older formation being dtiven off by easterly winds, ' 
assisted perhaps by a current ; yet this new ice fre- 
quently occurs at  the distanpe of forty or fifty 
leagues from Spitzbergen. But I have also many 
times seen ice grow to a consistence capable of stop- 
ping the progress of a ship with a brisk wind, even 
when exposed to the waves of the Atlantic Ocean, 
on the southern aspect of the main body of the 
Greenland ice, in about the seventy-second degree 
of north latitude. In  this situation, the process of 
freezing is accomplished undcr peculiar disadvanta- 
ges. I shall attempt to describe its progress from 
the commencement. 

The first appearance of ice when in the state of 
detached crystals, is called by the sailors shdge, 
and resembles snow when cast into water that is too ' 
cold to dissolve it. This smooths the ruffled sur- 
face of the sea, and produces an effect like oiI in pre- 
venting breslters. Tlicse crystals soon unite, and 
would form a continuous sheet ; but, by the motion ' 



of the waves, they are broken into very small pieces, 
scarcely three inches in diameter. AS they strength- 
en, many of them coalesce, and form a larger mass. 
The undulations of the sea still continuing, these 
enlarged pieces strike each other on every side, 
whereby they become rounded, and their edges turn- 
ed up, whence they obtain the name of cakes or pan- 
calces ; several of these again unite, and thereby 
continue to increase, for&ing larger flakes, until 
they become, perhaps, a foot in thickness, and many 
yards in chcumferewe. Every large flake retains 
on its surface, the impression of the smaller flakes 
of which it is composed ; so that, when, by the dis- 
continuance of the swell, the whole is permitted to 
fieeze into an extensive sheet, it sometimes assumes 
the appearance of a pavement. 

But when the sea is perfectly smooth, the freez- 
ing process goes on more regularly, and probably 
more rapidly. The commencement is similar to that 
just described ; it is afterwards continued by con- 
stant additions to its under surface. During 
twenty-four hours keen frost, it will have become 
an inch or two in thickness ; and in less than forty- 
eight hours time, capable of sustaining the weight 
of a man. Bot11 this kind and cake-ice, are termed 
ba y-ice. 

It is generally allowed, that d l  that is necessary 
in low temperatures for the formation of ice, is still 
water : Now, this is easily obtained independent of 
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the land : for in every opening of the main body of 
ice at a distance from the sea, the water is always 
as smooth as that of a harbour ; and as I hatie ob- 
served, the growth of ice up to n foot in thickness in 
such a situation, during one month's frost, the effect 
of niany years we might deem to be sufficient for 
the formation of the most ponderous fields. 

There is 110 doubt but a large quantity of ice is 
annually generatcd in the bays, and amidst the is- 
lands of Spitabergen ; which bays, towards the end 
of summer, are commonly emptied of their contents, 
from the thawing of the snow'on the mountains 
causing a current outwards. But  this will not ac- 
count for the immense fields which are so abundbnt 
in Greenland. These cvidently come from the 
northward, and have their origin between Spitzber- 
gen and the Pole. 

SECT. 111. 

Bescription qf Ice-Fields, and ReTnarks on their 
Rormation and Trei~iendous Concussions. 

Ice-fields .constitute one of the wonders of the 
deep. They are often met with of the diameter of 
twenty or thirty miles ; and when in a state of such. 
close combination that no interstice can be seen, 
they sometimes extend to a length of fifty or near 

VOL. I. Q 
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a hundred miles. The ice of which they are com- 
posed, is generally pure and fresh ; and in heavy 
&fields, it is probably of the average tliickness of ten 
to fifteen feet, and then appears to be flat, low, thin 
ice ; but where high hummocks occur, the thickness 
is often forty, or even fifty feet. The surface before 
the month of .July, is always covered with a bed of 
snow, of perhaps a foot to a fathom in depth ; this 
snow dissolves in the end of summer, and forms ex- 
tensive pools and lakes of fresll water. Some of the 
largest fields are very level and smooth, though ge- 
nerally their surfaces are -varied with hummocks. 
I n  somr, these hummocks form ridges or chains, in 
others, they consist of iiisulated peaks. I once saw 
a field that was so free from either fissure or hum- 
mock, that I imagine, had it been free from snow, 
a coach might have been driven many leagues over 
it in a direct line, without obstruction or danger. 
Hummocks somewhat relieve the uniformity of in- 
tense light reflected from the surface of fields, by ex- 
hibiting shades of delicate blue in all the hollows, 
where the light is partly intercepted by passing 
through a portion of kit. When the surface of the 
siiow on fields is frozen, ~r when the snow is gener- 
ally dissolved, there is no difficulty in travelling 
over them, even without either Snow skaits or sledges ; 
but when the snow is soft and cl.eep, travelling on 
foot to any distance, is a work of labour. The tribe 
of  Esqnimaux discovcretl by Captaiii Ross, made 



use of sledges drawn by dogs, for conveying them 
across the rough land-ice, lying between the ships 
and the shore ;-a journey they performed with such 
celerity, that Captain Ross conjectures “ they could 
travel fifty or sixty miles a-day“.” Hence, if such 
a distance were practicable on the drift-ice occurring 
near shore, it would be much morc easy on the 
smoother ice of fields. 

The  term$&, was given to the largest sheets of 
ice by a Dutch whale-fisher. It was not until a iie- 
riod of many years after the Spitzbergen fishery was 
established, that any navigator attempted to pene- 
trate the ice, or that any of the most extensive sheets 
of ice were seen. One of the ships resorting to  
Smeerenberg for the fishery, put to sea on one occa- 
sion, when 110 whales were seen, persevered west- 
ward to a considerable length, and accidentally fell 
in with sonic immense flakes of icc, which, on his re- 
turn to  his companioiis, lic described as being truly 
wonderful, and as resembling fields in the extent of 
their surface. Hence the application of the term 
Field to this kind of ice. The discoverer of it 
qss distinguished by the title of ‘‘ Field Finder.” 

As  strong winds are known to possess great influ- 
ence in drifting off the ice, where the resistance is 
not too considerable, may not such winds forin open- 

* ‘‘ Voyage to Baffin’s Bity,” p. 13.7. 
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ings in tlie ice far to the north, as well as in lati- 
tudes within our reach and observation ? Notwith- 
standing the degree in which this cause may pre- 
vail is txnccrtain, yet of this we are assured, that the 
ice on the west coast of Spitzbergen has always a 
tendency to drift, and actually does advance in a 
most surprising manner to the south ox south-west ; 
whence, some vacancy nzust assuredly be left in the 
place which it formerly occupied. 

These openings, thexefore, may be rcadily frozen 
over, whatever be their extent, and the ice may 
in time acquire all the characters of a massy field. 

It must, however, bc confessed, that from tlie don- 
sity and transparelicy of the ice of fields, and tlie 
purity of the water obtaiiied from them, it is difficult 
to conceive that it could possess such characters if 
frozen entirely from the water of the ocean ;---par& 
ciilarly as young ice is generally found to be porous 
and opaquc, and docs not afford a solutioii altogetller 
pure. The following theory, therefore, is perhaps 
more consonant to appearances ; and although it 
may not be established, has at least probability to 
recommend it. 
. I t  appears from what has been advanced, that 
openings may oco~sioiially occur in the ice betweeii 
Spitzbergen and die Pole, and that these openings 
will in a11 probability be again frozen over. Al- 
lowing, therefore, a thin field or a field of bay-ice to 
be forpled in such an opening, a superstructure may 



probably be added by the following process. Thc  
frost, which almost constantly prevails during nine 
months of the year,relaxes towards the end of June or 
beginning of July, whereby the covering of snow an- 
nually deposited to  the depth of two or three feet 
on the ice*, dissolve$. Now, as this field is suppos- 
ed to arise amidst the older and heavier ice, it may 
readily occupy the whole interval, and be cement- 
ed to the old ice on every side, in such a inaniier as 
to prevent the melted snow i'rom making its escape. 
Or, whatever be the means of its retention on the 
surface of the young field, whether by the adjunc- 
tion of higher ice, the elevation of its border by the 
pressure of the surrounding ice, or the irregularity 
of its own surface, scvcral inches of ice must be ad- 
ded to its thickness on the returning winter, by the 
conversion of the snow-watcr into solid ice. This 
pocess repcatcd for many successive years, or even 
ages, together with the enlargement of its under- 
side from the ocean, might be deemed sufficient to 
produce the most stupendous bodies of ice that have 
yet been discovered ; at the same time, that the ice 
thus formed would doubtless coiwspond, in pu- 
r i ty and transparency, with that of fields in gene- 
ral. 

That snow is deposited on the ice in high northern lati- 
tudes, is here allowed, because no field has.yet bcen met with 
which did not support LL considerable burden of it. 

2 
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Fields may sometimes have their origin in heavy 
close packs, which, being cemented together by the 
intervention of new ice, may become one solid mass. 
I n  this way, are produced such fields as exhibit a 
rugged hu?nmoc?cy appearance. 

Fields commonly make their appearance in the 
month of May or June, though sometimes earlier. 
They are frequently the resort of young whales. 
Strong north and westerly winds expose them to the 
whalers, by driving off the loose ice. 

The invariable tendency of fields to drift to the 
south-westward, even in calms, is the means of 
many being yearly destroyed. They have frequent- 
ly been observed to advance a hundred miles in this 
direction, within the space of one month, notwith- 
standing the occurrence of winds from every quarter. 
On emerging from amidst the smaller ice, which 
before sheltered them, they are Soon broken up by 
thc swell, are partly dissolved, and partly converted 
into drift-ice. The places of such, are supplied by 
others from thc north. 

The power of a swell in breaking the hcaviest 
fields, is not a little remarkable. A p o ~ n  swell, 
that is so inconsiderable as not to be observed in 
open water, frequently breaks up the largest fields, 
and converts them wholly into floes and drift-ice in 
the space of a few hours ; while fields composed of 
bay-ice or light-ice, being more flexible, endure the 
sane swcll without ariy cicstructivc effect. 
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The occasional rapid motion of fields, with the 
strange effects produced by such immense bodies 
on any opposing substance, is one of the most 
striking objects the polar seas present, and is cer- 
taililly the most terrific. They not unfiequent- 
ly acquire a rotatory movement, whereby their cir- 
cumference attains a velocity of several miles per 
hour. A field thus in motion, coming in con- 
tact with another at rest, or more especially with 
another having a contrary direction of movement, 
produces a dreadful’shock. A body of more than 
ten thousand millions of tons in weight *, meeting 
with resistance, when in motion, produces conse- 
quences which it is scarcely possible to conceive ! 
The weaker field is crushed with an awful noise ; 
sometimes the destruction is mutual : pieces of huge 
dimensions and weight, are not unfrequently piled 
upon the top, to the height of twenty or thirty feet, 
while a proportionate quantity is depressed bc- 
neath. The view of those stupendous effects in 
safety, exhibits a picture sublimely grand ; but 
where there is danger of being overwhelmed, ter- 

4 A field of thirty nautical miles square, and thirteen feet 
in thickness, would weigh somewhat more than is here men- 
tioned. Allowing it to displace the water in which it floats, to 
the depth of eleven feet, the weight would appear to be 
10,182,857,142 tons nearly, in the proportion of cubic foot 
of sea-water, to GPlb. 

1 
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ros and dismay must be the predominant feelings. 
The whale-fishers at all times require unremitting 
vigilance to secure their safety, but scarcely in any 
situation SQ much, as when navigating amidst those 
fields : in foggy weather, they are particularly dan- 
gerous, PS their motions cannot then be distinctly 
observed, It may easily be imagined, that the 
strongest ship is but an insignificant impediment 
Between two fields in mation. Numbers of vessels, 
sitice the establishment of the fishery, have been thus 
destroyed; some have been thrown upon the ice, 
some have hail their hulls completely torn open, 
or divided in two, and others have been overrun by 
the ice, and buried beneath its heaped fragments. 
The Dutch have lost as many as twenty-three sail 
af ships, among the ioc, in one year. In  the sea- 
g m  of 1684, fourteen of their ships were wrecked, 
and eleven more remained beset during the winter. 

In the year 1804, I had a good opportunity of 
witnessing tho effects produced by the lesser masses 
in motion. Passing between two fields of bay- 
ice, about a foot in thickness, they were observed 
rapidly to approach each other, and before our 
ship could pass the strait, they met with a veloci- 
ty  of three or four miles per hour : the one over- 
laid the other, and prestisatly covered many acres 
of slwfucc. 'P'hc ship proving an obstacle to the 
cdurse of the ice, it squecacd up on both sides, 
sliakiiig ber in a drcadful manner, and producing 
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a loud grinding, or lengthened acute tremulous 
noise, accordingly as the degree of pressure was di- 
minished or increased, until it had risen as high as 
the deck. After about two hours, the motion ceased; 
and soon afterwards, the two sheets of ice receded 
from each other, nearly as rapidly as they had be- 
fore advanced. The ship, in this case, did not 
receive any injury ; but had the ice been only half 
a foot thicker, she might have been wrecked. 

In  the month of May of the year 1814, I wit- 
nessed a more tremendous scene. While navi- 
gating amidst the most ponderous ice which the 
Greenland sea presents, in the prospect of making 
our escape from a statc of besetment, our progress 
was unexpectedly arrested by an isthmus of ice, 
about a mile in breadth, formed by the coalition of 
the point of an immense field on the north, with 
that of an aggregation of floes on the south. To 
the north field we moored the ship, in the hope of 
the ice separating in this place. I then quitted the 
ship, and travelled over the ice to the point of col- 
lision, to observe the state of the bar which now 
prevented our release. I immediately discovered, 
that the two poiiits had but recently met; that al- 
ready a prodigious mass of rubbish had been squeez- 
ed upon the top, and that the motion had not abated. 
The fields continued to overlay each other with a 
majjestio motion, producing a noise rescmbling that 
of oomplieatcd mscliinery, or distant thunder. The 
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pressure was so immense, that numerous fissures 
were occasioned, and the ice repeatedly rent be- 
neath my feet. In one of the fissures, I found the 
snow on the lev1 to be three and a half feet deep, 
and the ice upwards of twelve. In one place, 
hummocks had been thrown up to the height of 
twenty feet from the surface of the field, and at 
least twenty-five feet from the level of the water ; 
they extended fifty or sixty yards in length, and 
fifteen in breadth, forming a mass of about two 
thousand tons in weight. The majestic unvaried 
movement of the ice,-the singular noise with which 
it was accompanied,-the tremendous power exert- 
ed,-and the wonderful effects produced, were cal- 
culated to excite sensations of novelty and gran- 
deur, in the mind of the most careless spectator! 

SECT. IV. 

Description of Icebergs, and Remarks on their 
Format ion. 

THE term Ice-bergs has commonly been applied 
to the glaciers occurring in Spitzbergen, Greenland, 
and other arctic countries. It is also as commonly 
extended to the large peaks, mountains or islets of 
ice, that are found floating in the sea. The fixed 
ice-bergs, or polar glaciers, 21ave been described in 



the account of Spitzbergen ; it is only necessary, 
therefore, in this place, to mention the floating ice- 
bergs. 

Ice-bergs occur in many places in the Arctic and 
Antarctic regions; some of them of astonishing 
magnitude. I n  the Spitzbergen sea, indeed, they 
are neither. numerous nor bulky, compared with 
those of othcr regions ; the largest I ever met wit11 
in this quarter not exceeding 1000 yards in cir- 
cumference and 200 feet in thickness. But in 
Hudson’s Strait, Davis’ Strait, and Baffin’s Bay, 
they occur of a prodigious size. Ellis describes 
them as sometimes occurring of the thickness of 
500 or 600 yards. Frobisher saw one ice-berg 
which was judged to be (( near fourscore fathoms 
above water.” Captain Middleton states the oc- 
casional size of bergs as being three or four miles in 
circumference, 100 fathoms under water, and zt 

fifth or sixth part above. Captain Ross, in Davis’ 
Strait and Baffin’s Bay, observed a variety of ice- 
bergs ; at one timc at least 700 being in sight, of 
which sonie were of astonishing magnitude, and of 
very singular form. One berg is described by Cap- 
tain Ross as being 40 feet high and 1000 feet long; 
another 85 feet high and 1800 feet in circumfe- 
rence ; another 325 feet high and 1200 feet long ; 
another aground in 150 fathoms water, and several 
together aground in 250 fathoms ; and one, he psr- 
titularly describcs, (thc dimelisions of which wcrc 
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given in by Lieutenant Parry,) as having nine un- 
equal sides, as being aground in 61 fathoms, and as 
measuring 4169 yards (paces) long, 3689 yards broad, 
and 51 feet high. The weight of this ice-berg, ta- 
ken at somewhat smaller dimensions, was estimated 
by an officer of the Alexander, at 1,292,397,673 
tons. This amount, however, is greater than the 
truth, the cubical inch of ice being taken at 240 
grains, whereas it does not exceed 231.5 grains. 

Captain Cook, when exploring the regions /be- 
yond the antarctic circle, met with ice-bergs on 
every course, in great abundance, as well as of vast 
size : many, according to  Forster, were one or two 
miles in extent, and upwards of 100 feet above the 
water. On the 26th of December 1773, they count- 
ed 186 ice-bergs fiom the mast-head, whereof none 
were less than the hull of a ship. 

The most abundant source of floating ice-bergs 
known in the arctic regions, is Bafh’s Bay. From 
this remarkable sea, they constantly make their way 
towards the south, down Davis’ Strait, and are scat- 
tered abroad in the Atlantic to  an amazing extent. 
The banks of Newfoundland are occasionally crowd- 
ed with these wonderful productions of the Frigid 
Zone ; beyond which they are sometimes conveyed, 
by the operation of the southerly under-current, as 
low as latitude 40’ north, and even lower, a dis- 
tance of at least 2000 miles fiom the place of their 
origin. 
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Ice-bergs commonly float on a base which is larger 
in extent than the upper surface. Hence the pro- 
portion of ice appearing above water, is seldom less 
in elevation than one-seventh of the whole thick- 
ness; and when the summit is conical, or of the 
steeple form, the elevation above water is frequently 
one-fourth of the whole depth of the berg. 

Perhaps the most general form of ice-bergs, is 
with one high perpendicular side, the opposite side 
very low, and the intermediate surface forming a 
gradual slope. When of such a form, Captain Ross 
found that the higher end was generally to  wind- 
ward. Some ice-bergs have regular flat surfaces; 
but most usually they have different acute summits, 
and occasionally exhibit the most fantastic shapes. 
Some have been seen that were completely perfo- 
rated, or containing prodigious caverns, or having 
many clefts and cracks in the most elevated parts, 
so as to give the appearance of several distinct 
spires. 
' On some ice-bergs, where there are hollow4 a 
great quantity of snow accumulates ; others are 
smooth and naked. The naked sides are often fill- 
ed with conchoidal excavations of various magni- 
tudes ; sometimes with hollows the size of the finger, 
and as regular as if formed by art. On some bergs 
pools of water occur stagnant : on others, large 
streams arc seen ooziiig through crevices into the 
sea. In  a high sea, the waves break against them 
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as against a rock; and, in calm weather, where 
there is a swell, the noise made by their rising and 
falling is tremendous. When ice-bergs are aground, 
or when there is a superficial current running to 
leeward, the motion of other ice past them is so 
great, that they appear to be moving to windward. 
Fields of ice of considerable thiclcness, meeting a 
berg under such circumstances, are sometimes com- 
pletely ripped up, and dividcd through the middle. 
Ice-bergs, when acted on by thc sun, or by a tem- 
perate atmosphere, become hollow and fragile. Large 
picces are then liable to bc broken 0% and fall into 
the sea with a terrible crash, which in soinc places 
produces an extraordinary echo in the neighbouring 
mountains. When this circumstance, called caL 
ving, takes place, the ice-berg loses its equilibrium, 
sometimes turns on one side, and occasionally is in- 
verted. The sea is thereby put into commotion; 
fields of iqe in thc vicinity are broken up ; the waves 
extend, and the noise is heard to the distance of 
several miles ; and sometimes the rolling motion of 
the berg not ceasing, other pieces get loosened and 
detached, until thc whole mass falls asunder, likc a 
wreck *. 

Icc-bergs diffcr a little in colour, according to 
their solidity and distance, or state of the atmos- 
phere. A very general appearance is that of cliff's 

FABRICIUS, Translation by Sir .JOSEPH ~ N K S .  
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of chalk, or of white or grey marble. The sun's 
rays reflected from them, sometimes give a glisten- 
ing appearance to their surfaces. Different shades 
of colour occur in the precipitous parts, accordingly 
as the ice is more or less solid, and accordingly as it 
contains strata of earth, gravel, or sand, or is free 
from any impurity. In  the fresh fracture, greenish- 
grey, approaching to emerald-green, is the prevail- 
ing colour. 

I n  the night, ice-bergs are readily distinguished, 
even at  a distance, by their natural effulgence : and, 
in foggy weather, by a peculiar blackness in the at- 
mosphere, by which the danger to thc navigator is di- 
minished. As, however, they occur far from land, and 
often in unexpected situations, navigators crossing 
the Atlantic in the gloom of night, between the pa- 
rallels of 50" and 60" of latitude, or even farther to the 
south, require to  be always on the watch for them. 
I n  some places, near Cape Farewell, or towards the 
mouth of Davis' Strait, they sometimes occur in ex- 
tensive chains ; in which case, fatal accidents have 
occurred, by vessels getting involved among them 
in the night, during storms. But ice-bergs occur- 
ring singly, have rarely been productive of any sc- 
rious mischief. 

Ice-bergs, though often dangerous neighbours, oc- 
casionally prove nsefbl auxiliaries to the whale-fish- 
ers. Their situation, in a smooth sea, is very little 
affected by the wind : under the strongest galc, they 
are not perceptibly inorcd ; hnt, on the contrary, h a w  
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the appearance of advancing to  windward, because 
every other description of ice moves rapidly past 
them, on account of its finding less resistance from 
the water, and consequently drifting faster to  lee- 
ward, in proportion as its depth beneath the surface 
is diminished. From the ice-berg’s firmness, it often 
affords a stable mooring to a ship in strong adverse 
winds, or when a state of rest is required for the 
performance of the different operations attendant on 
a. successful fishery. The fisher likewise avails him- 
self of this quiescent property, when his ship is in- 
commoded or rendered unmanageable by the accu- 
mulation of drift ice around, when his object is to  
gain a windward situation more open. H e  moors 
under the lee of the ice-berg,-the loose ice soon 
forces past,-the ship remains nearly stationary,- 
and the wished-for effect seldom fails to result. 
Mooring to lofty ice-bergs, is attended with consi- 
derable danger : being sometimes finely balanced, 
they are apt to be overturned ; and, while floating, 
in a tide-way, should their base be arrested by the 
ground, their detrusion necessarily follows, attended 
with a thundering noise, and the crushing of every 
object they encounter in their descent. Thus have 
vessels been often staved, and sometimes wrecked by 
the fall of their icy mooring : while smaller objects, 
such as boats, have been repeatedly overwhelmed, 
even at a considerable distance, by the vast waves 
occasioned by such events. 



All ice becomes exceedingly fragile towards the 
close of the whale-fishing season, when the tem- 
perate air thaws its surface, and changes its solid 
structure into a brittle mass of imperfectly attached 
columns. Bergs, tin this state, on being struck by 
an axe, for the purpose of placing a mooring anchor, 
have been known to  rend asunder, and precipitate 
the careless seamen into the yawning chasm, whilst 
occasionally the masses are hurled apart, and fall in 
contrary directions with a prodigious crash, burying 
boats and men in one common ruin. The awful 
effect produced by a solid mass many thousands or 
even millions of tons in weight, changing its situa- 
tion with the velocity of a falling body, whereby its 
aspiring summit is in a moment buried in the ocean, 
can be more easily imagined than described. 

Though a blow with an edge-tool on brittle 
ice does not sever the mass, still it is often succeed- 
ed by a crackling noise, proving the mass to  be ready 
to burst from the force of internal expansion, or 
from thc destruction of its texture by a warm tem- 
perature. 

It is common, when ships moor to  icebergs, to lie 
as remote from thcm as their ropes will allow, and 
yet accidents sometimes happen, though the ship 
ride at the distance of a hundred pads from the ice. 
Thus, cnEves rising up with a velocity nearly equal 
to  that of the descent of a fayling berg, have pro- 
duced destructive effects. In the year 1812, while 

VOJ,.  1. 1t 
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the Thomas of Hull, Captain Taylor, lay moored 
to an ice-berg in Davis’ Strait, a calf was detached 
from beneath, and rose with such tremendous force, 
that the keel of the ship was lifted on a level with 
the water at the bow, and the stern was nearly im- 
mersed beneath the surface. Fortunately the blow 
was received on the keel, and the ship was not ma- 
terially damaged. 

From the deep pools of water formed in the sum- 
( mer season, on the depressed surface of some bergs, 

or from the streams running down their sides, the 
ships navigating where they abound, are presented 
with opportunities for watering with the greatest 
ease and despatch. For this purpose, casks are 
landed upon the lower bergs, filled, and rolled into 
the sea : but from the higher, the water is convey- 
ed by means of a long tube of canvas or leather, 
called a /LOSE, into casks placed in the boats, at the 
side of the ice, or even upon the deck of the ship. 

The greater part of the ice-bergs that occur in 
Ddvis’ Strait, and on the eastern coast of North 
America, notwithstanding their profusion and im- 
mense magnitude, seem to be merely fragments of 
the land ice-bergs or glaciers, which exist in great 
numbers on the coast, forming the boundaries of 
Baffin’s Bay. These, glaciers fill immense valleys, 
and extend in some places several miles into the 
sea ; in others, they terminate with a precipitous 
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edge at the general line formed by the coast. ZII 
the summer season, when they are particularly fia- 
gile, the force of cohesion is often overcome by the 
weight of the prodigious masses that overhang the 
sea; and in winter, the same effect may be pro- 
duced, by the powarful expansion of the water fill- 
ing any excavation or deep-seated cavity, when its 
tlimensioiis are enlarged by freezing, thereby exert- 
ing a trcmeiidous force, and bursting the berg 
asunder. 

Pieces thus or otherwise detached, are hurled in- 
to the sea with a dreadful crash. When they fall 
into sufficiently deep water, they are liable to bc 
drifted off the land, and down Davis’ Strait, accord- 
ing to the set of the current ; but if they fall into 
a shallow sea, there they must remain until suffi- 
ciently wasted to float away. I n  their passage 
down the Strait, thcy often ground on the reefs or 
shallows which occur in diEerent situations, where 
thcy interrupt the passage of the drift-ice, and be- 
come formidable barriers to the advance of the 
whale-fishcrs into- Baffin’s Bay. On these reefs, 
a i d  iii the bays in Davis’ Strait, ice-bergs hwe 
been known to  take the ground, and remain station- 
ary ,for some years. Fabricius and Crantz menu 
tion two immense ice-bergs having grounded ia  
South-Iihst Bay, where they rcmained several years, 
I’mn their vast size, they were named by the Dutch? 
Amstcrdaiii and I-Iaarlem. 

It 2 
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Spitzbergen is possessed of every character which 
is supposed to be necessary for tlie formation of the 
largest ice-bergs :-high mountains, deep exten- 
sive valleys, iiiteiise frost, occasional thaws, and 
great falls of sleet and snow ; yet here a berg is 
rarely met with ; and the largest that occur are not 
to be compared with the productions of Baffin’s 
Bay. The reason of the difference between Spitz- 
bergen and Old Greenland, as to the production 
of ice-bergs, is perhaps this : That while the sea 
is generally deep, and the coast almost continually 
sheltered by drift-ice at the foot of the glaciers in 
Baffin’s Bay ; in Spitzbergen, on the contrary, they 
usually terminate at the water’s edge, or where the 
sea is shallow, so that no very large mass, if dis- 
lodged, can float away, and they are at the same 
time so much exposed to  heavy swells, as to occasion 
dismemberments too frequently to  admit of their at- 
taining a very considerable magni tudc. 

Some ice-bergs, it is possible, may have their ori- 
gin in deep-sheltered coves or narrow bays, which, 
from their contracted outlets, may prevent the ice 
annually formed from being disembogued, and may 
thus form a secure basement for a superstructure of 
any magnitude. Such coves being at length hlled, 
the ice may protrude beyond its capes, and give rise 
to floating ice-bergs. 

Muller, in his ‘‘ Summary of Voyages made by 
the 1Eussj;ms 011 thc Frozcn Sca,” relates ;L circum- 
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staiice, from which there is reason to infer, that some 
ice-bergs have their origin in the wide expanse of 
the ocean. He informs us, in a brief account, al- 
ready noticed, of the expedition of Alexei Markoff, 
across an extensive body of ice, in the yew 1714 ; 
that after this traveller had proceeded seven days 
northward, from the mouth of the Jana, as fast as 
his dogs could draw, his progress was impeded by 
ice rising in the sea like mountains, from the top 
of which no land could be seen, but only ice. 

Here, therefore, is a fact of a continent, if we may 
so speak, of mountainous ice existing, and probably 
constantly increasing in the ocean, at a distance of 
between three and four hundred miles from any 
known land: indeed, it must, in such a situation, 
be so completely sheltered by the exterior drift or 
field-ice in all directions, that every facility seems 
to be afforded for its growth, that a sheltered bay 
in the land could supply : For if we can conceive, 
from the fore-mentioned process of‘ the enlargement 
of fields by the addition of the annually deposited 
humidity, that a few years may be sufficient for the 
production of considerable fields of ice, what might 
be the eRect of fifty or sixty centuries, affording an 
annual increase? And if, to the precipitations 
from the atmosphere, we add the store of ice sup- 
plied by the sea during intense frosts, and conceive 
also of a state of quiescence, for the full operatio11 
of these causes, sccured for ages,-the question of 
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the possibility of ice-bergs being produced in the 
sea, would seem to have a sufficient solution. 

Should this conclusion be admitted, that ice- 
bergs may in gome cases have their origin at a dis- 
tance from land, then it would appear that the oc- 
currence of ice-bergs in the antarctic zone, is by no 
means decisive of the existence of land around the 
Southern Pole. 

SECT. V. 

On t7~c Situation or Ge?Lcrul Outline qjthe 
Polar-Ice. 

That extensive body of ice, which, with occasion- 
al tracts of land, occupies the northern extremity of 
the earth, and prevents all access to  the regions im- 
mediately surrounding the Pole, fills, it appears, on 
an average, a circle of abovc 2000 geographical miles 
diameter ; and presents an outline which, though 
subject to  partial variations, is found, at the same 
season of each succeeding year, to be generally simi- 
lar, and often strikingly uniform. 

The most remarkable alteration in the configura- 
tion of the polar ice on record, is that said to have 
taken place between Iceland and Grecnland, in the 
beginning of the fifteenth century, whereby the in- 
tercourse betwcen the Icelaiiders and the colonies 
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in Greenland was interrupted ; and although many 
attempts have been made on the part of Denmark, 
for the recovery of these colonies, and for ascertain- 
ing the fAte of the colonists, they have not yet suc- 
ceeded in either. It appears, that a considerable 
trade had been carried on between Iceland and 
Greenland, for upwards of 400 years, (the coasts of 
the latter being always accessible in the summer,) 
when a suspension of the intercourse took place, in 
consequence, it is imagined, of the polar ice ha- 
ving suddenly extended its usual limits, launched 
down by the land to  Cape Farewell, and having so 
completely barricadoed the whole of the eastern and 
southern coasts, as to render them totally inaccessi- 
ble. Whether this was the real and only cause of the 
loss of the Greenland colonies to Denmark and Ice- 
land ? Whether any of the inhabitants yet remain, 
or the whole race is extinct ? Whether the change 
in the position of the ice was partial or permanent ? 
And whether,the coast where the settlements were 
made, may not now be approached? Are questions 
at present unanswerable ; but which, in the main, 
might, perhaps, be resolved by a single examination 
of the coast. 

I n  various countries, changes of climate to a cer- 
tain extent, have occurred, within the limits of his- 
torical record ; these changes have been commonly 
for the better, and have been considered as the ef- 
fects of human industry, iii draining marshes and 
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lakes, felling woods, and cultivating the earth : but 
here is an occurrence, if indeed true, the reverse of 
common experience, concerning the causes of which 
it is not easy to offer any conjecture. 

Another alteration in the position of the Green- 
land ice, of little importance, however, compared 
with the above, took place since the year 1815 ; a 
body of about 2000 square leagues of ice, having 
drifted out of the Greenland Sea, from between the 
parallels of 78" aiid 80". This dispersion of ice, 
however great as it appears to  be, is probably only 
temporary ; and may, in a very few years, nayy in a 
season or two, be entirely replaced. 

Wi th  each recurring spring, the north Polar 
ice presents the following general outline. Filling 
the bays of Hudson and Baffin, as well as the straits 
of Hudson and part of that of Davis, it exhibits an 
irregular waving, but generally continuous line, froin 
Newfoundland or Labrador, to  Nova Zembla. 

From Newfoundland it extends in a northerly di- 
rection, along the Labrador shore, generally pre- 
venting all access to  the land, as high as the mouth 
of Hudson's Strait ; then turning to the .north-cast- 
ward, forms a bay near the coast of CTreeiilaiid, in 
latitude, perhaps, 66" or 67", by suddenly passing 
away to the southward, to the extremity of Green- 
land. The quantity of ice on the cast side of Davis' 
Strait, being often small, the continuity of its bor- 
der is liable to be broken, so as to admit of ships 
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reaching the land; and soinetiines the bay of the 
ice usually occurring in the spring, in latitude 66" 
or 679 does not exist; but the sea is open up the 
strait to a considerable distance beyond it. 

After doubling the southern promontory, or Cape 
Farewell, it advances in a north-eastern direction 
along the east coast, sometimes enveloping Iceland' 
as it proceeds, until it reaches the island of Jan 
Mayen. Passing this island on the north-west, but 
frequently enclosing it, the edge of the ice then 
trends a little more to the eastward, and usually in- 
tersects the meridian of London, between tlie 71st 
and 73d degree of latitude. I-Iaving reached the 
longitude of 5" or 6" east, in some iiistaiices as far 
as 8" or 10"; in the 73d or 74th degree of nortli 
latitude, it forms a remarkable promontory, and 
suddenly stretches to the north, sometimes proceed- 
ing on a meridian to the latitude of 80" ; at others, 
forming a deep sinuosity, extending two or three 
degrees to the northward, and then south-easterly 
to Cheric Island ; which having passed, it assumes a 
more direct course a little to the southward of east, 
until it forms a junction with tlic Siberian or Nova 
Zemblaii coast. 

During the winter and spring months, the Polar 
ice seems closely to embrace the whole of the iiorth- 
ern shores of Russia, to the eastward of Nova Zem- 
bla ; and filling, in a great measure, Bchring's Strait 
and the sea, to the northward of it, continues in 
contact with tlic polar f k c  of thc Ainericnii conti- 
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nent, following the line of the coast to  the eastward, 
until it effects a junctim with the ice in the Spitz- 
bergen Sea, or in the great north-western bays of 
Hudson and Baffin, or is terminated by land yet 
undiscovered. 

That remarkable promontory, mid-way between 
Jan Mayen and Cherie Islands, formed by the sud- 
den stretch of the ice to the north, constitutes the 
line of separation between the east or whulhg, and 
west or sealing ice of the fishers: And the deep 
bay laying to  the east of this promontory, which 
may be called The Whale@her's Sight, invaria- 
bly forms the only previous track for proceeding to 
fishing latitudes northward. When the ice at the 
extremity of this bay occurs so strong and compact, 
as to prevent the approach to the shores of Spitzber- 
gen, and the advance northward beyond the latitude 
of 75" or 76", it is said to  be a close season; and, 
on the contrary, it is called an open season, when 
an uninterrupted navigation extends along the west- 
ern coast of Spitzbergen to Hackluyt's Headland. 
I n  an open season, therefore, a large channel of wa- 
ter lies betwcen the land and the ice, fram 20 to 50 
leagues in breadth, extending to the latitude of 79" 
or SO", and gradually approximating the coast, un- 
til it a t  lcngth effects a coalition with the north- 
western ,extremity, by a semicircular head. When 
the continuity of the body of ice, intervening be- 
tween Old Greenland and Nova Zembla, is thus in- 

S 
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tciiupted in an open season, the ice again makes its 
appearance on the south of Spitzbergen, proceediilg 
from thence direct to  Cherie Island, and then enst- 
ward as before. 

Such is the general appearance of the margin or 
outline of the polar ice, which holds, with merely 
partial changes, for many successive seasons. This 
outline, however, is necessarily more or less affected 
by storms and currents ; their more than ordinary 
prevalence in any one direction, must cause some 
variety of aspect in particular places, which becomes 
more especially apparent in ’ the vicinity of land, 
where its coasts afford marks by which to estimate 
the advance and retreat of the ice. ‘ 

The line formed by the exterior of the ice is va- 
riously indented, and very rarely appears direct or 
uniform. Open bays or arms occur, from a few fa- 
thoms to several miles or leagues in depth. Nonc 
of them, however, have any determinate form or 
place, except the Whale-fisher’s Bight, or great 
bay before described, in which the Greenlandmen al- 
ways seek a passage to the fishing stations. 

The place where whales occur in the greatest 
abundance, is generally found to be in the 78th or 
79th degree of north latitude, though from the 72d 
to the 81st degree they have beenmet with. These 
singular animals, which, on account of their prodigi- 
ous bulk and strength, might be thought entitled to 
reign supreme in the ocean, are harmless and timid. 
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They seem to prefer those situations which afford 
them the most secure retreats. Among the ice; 
they have an occasional shelter ; but so far as it is 
permeable, the security is rather apparent than real. 
That they are conscious of its affording them shel- 
ter, we can readily perceive, from observing, that the 
course of their flight when scared or wounded, is 
generally towards the nearest or most oompact ice. 
The place of their retreat, however, is regulated by 
various circumstances ; it may sometimes depend on 
the quality and quantity of food occurring, thc dis- 
position of the ice, or exemption from enemies. At 
one time, their favourite haunt is amidst the Eiugc 
and extended masses of the field ice ; at  another, in 
the open seas adjacent. Sometimes the majority of 
the whales inhabiting those seas, seem collected 
withill a small and single circuit; at others, they 
are scattered in various hordes, and numerous single 
individuals, over an amazing extent of surface. To 
discover and reach the haunts of the whale, is an ob- 
ject of the first consideration in the fishery, and oc- 
casionally the most difficult and laborious to accom- 
plish. 

In  close seasons, though the ice joins the south 
of Spitzbergen, and thereby forms a barrier against 
the fishing-stations, yet this barrier is often of a li- 
mited extent, and terminates on the coasts of Spitz- 
bergen in an open space, either forming, or leading 
to, the retreat of the whalcs. Such space is somc- 
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times frozen over until the middle or end of the 
month of May, but not unfrequently free of ice. 
The barrier here opposed to $the fisher, usually con- 
sists of a body of ice from 20 to 30 or 4D leagues 
across, in the shortest diameter. It is generally com- 
posed of packed ice, and often cemented into a con- 
tinuous field by the interference of bay ice, which 
incredibly augments the difficulty of navigating 
among it. 

As the time that can be devoted to the whale- 
fishery is, by the nature of the climate, limited to 
three or four months in tlie year, it is of importance 
to pass this barrier of ice as early as possible in the 
season. The fisher herc avails himself of every 
power within his command. The sails are expand- 
ed in favourable winds, and withdrawn in contrary 
breezes. The ship is urged forward amongst drift- 
ice by the force of the wind, assisted with ropes 
and saws. Whenever a vein of water appears in 
the required direction, it is if possible attained. It 
always affords a temporary relief, and sometiines a 
permanent release, by extending itself throygh in- 
tricate mazes, amidst ice of various descriptions, un- 
til at length it opens into the desired place, void of 
obstruction, constituting the usual retreat of tho 
whales. 
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SECT. VI. 

Changes which take place, with the advance qf 
the Season, in the Situuiion qf the Ice, in the 
Sea of Greenland and Davis’ Strait. 

The formidable barrier before described, when it 
occurs, is regularly encountered on the first arrival of 
the Greenland ships in the month of April, but is 
generally removed by natural means as the season 
advances. However extensive, heavy and compact it; 
may be, it is usually found separated from the land, 
and divided asunder by the close of the month of 
June ; and hence it is, that however difficult and 
laborious may have been the ingress into the fishing 
country, the egress is commonly effected without 
much inconvenience. 

That the ice should envelope the whole coasts 
of Spitzbergen in the winter season, and expose the 
western shore about the month of June : that the 
ocean should be almost annually navigable on the 
meridians of 5” to 100 E., to the 80th degree of 
north latitude, while the ice in other parts of the 
world can rarely be penetrated beyond thc 73d or 
74th degree, are facts that appear to be worthy of 
consideration. 



POLAR-ICE.-CHANGES IN ITS SITUATION. 271 

On the recession of the ice from the west side 
of the land, a lane of water must be left from one 
extremity to the other ; while to the south of Point 
Look-out, a parallel motion of the ice leaves no 
opening or evidence of its change of place; for 
here, the ice meeting with no obstruction to cause 
i t  to divide, moves on in a solid body, retained firm 
and unbroken by the tenacious ccment of the inter- 
jacent bay-ice. 

I n  the month of May, the severity of the frost 
relaxes, and the temperature occasionally approaches 
within a few dcgrees of the freezing point: the 
salt in the sea then exerts its liquefying energy, 
and destroys the tenacity of the bay-ice, makes 
inroads in its parts by enlarging its pores into holes, 
diminishes its thickness, and, in the language of 

, the whale-fisher, completely rots it. The packed 
drift-ice is then liberated ; it submits to the laws of 
detached floating bodies, and obeys the sliglitest 
impulses of the winds or currents. The heavier 
having more stability than the lighter, an apparent 
difference of movement obtains among the pieces. 
I-Ioles and lanes of water are formed, which allow 
thc entrance and progress of the ships, without that 
stubborn rcsistance ofiiered earlier in the spring of 
the year. 

Bay-ice is sometimes serviceable to the whalers, 
in preserving them from the brunt of the heavy 
ice, by embedding their ships, and occasioning an 
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equable pressure on every part of the vessel : but, 
in other respects, it is the greatest pest they meet 
with in all their labours : it is troublesome in the 
fishery, and in the progress to the fishing ground ; 
it is often the ineans of besetment, as it is called, 
and thence the primary cause of every other cala- 
mity. Heavy ice, many feet in thickness, and in 
detached pieces of from 50 to 100 tons weight each, 
though crowded together in the form of 8 pack, 
may be penetrated, in a favourable gale, with to- 
lerable despatch ; whilst a sheet of bay-ice, of a few 
inches only in thickness, with the same advantage 
of wind, will often arrest the progress of the ship, 
and render ber in a few minutes immoveable. If 
this ice be too strong to be broken by the weight of 
a boat, recourse must be had to  sawing, an opera- 
tion slow and laborious in the extreme. 

When the warmth of the season has rotted the 
bay-ice, the passagc to the northward can generally 
be accomplished with a very great saving of labour. 
Therefore i t  was, the older fishers seldom or never 
used to attempt it before the 10th of May, and fo- 
reign fishers in the present day, arc in general late. 
Sometimes late arrivals are otherwise beneficial ; 
since i t  frequently happens, in close seasons, that 
ships entering the ice about the middle of May, ob- 
tain an advantage over those preceding them, by 
gaining a situation more eligible, on account of 
its nearness to the land. Their predecessors, mean- 
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while, are drifted off to the westward with the 
ice, and cannot recover their easting ; for they are 
encompassed with a large quantity of ice, and 
have a greater distance to go than when they first 
entered, and on a course precisely in opposition to 
the direction of the most prevailing winds. Hence 
it appears, that it would be economical and bene- 
ficial to sail so late, as not to reach the country 
before the middle of May, or to persevere’ on the 
sealing stations until that time. There are, how- 
ever, some weighty objections to this method. Open 
seasons occasionally occur, and great progress may 
sometimes be made in the fishery before that time. 
Also, although the majority of the whalers do not 
commonly succeed in passing the barrier in close 
seasons before a certain period, yet some individu- 
als, by a superior exertion, perseverance, ability, or 
good fortune, accomplish the end considerably be- 
fore the rest, and thereby gain a superiority in the 
fishery, not to be attained by later arrivals. A 
week or fortnight’s solitary fishing, under these 
circumstances, has frequently gained half a cargo, 
-an advantage of the most interesting importance, 
in a voyage of such.limited duration. 

The change wliich takes place in the ice amidst 
which the whale-fisher pursues his object, is, to- 
wards the close of the season, indeed mtonishing. 
For, not only does it separate into its original in- 
dividual portions,-not only does i t ,  rctreat in it 

VOL. I. S 
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body from the western coast of Spitzbergen, but 
in general, that barrier of ice which encloses the 
fishing site in the spring, which costs the fisher 
immense labour and anxiety to penetrate, by re- 
tarding his advance toward the north, and his pro- 
gress in the fishery, for the space of several weeks,- 
spontaneously divides in the midst ab& the month 
of June, and on the return of the ships is not at 
all to be seen ! Then is the sea rendered freely na- 
vigable from the very haunts of the whales, to the 
expanse of the Atlantic Ocean. 

This quality of the ice, is of the first import- 
ance to the navigator. It is this known property 
which gives him confidence in his advance, and en- 
ables him to persevere without restraint, calculating 
on an easy return. As one-half of the fishing sea- 
son is often spent in the ingress were the regress 
as arduous, there would be no time left for fishing : 
besides, the return would be rendered doubly ha- 
zardous by the prevalence of the summer fogs, 
which are thick in the extreme, and sometimes con- 
tinue for days together, without intermission. 

Were the barrier of ice not passable, the haunts 
of the whales could not be attained; and were 
the regress not favoured by natural facilities, every 
attempt to prosecute the whale-fishery with effcet, 
would be attended with immincnt danger ; 1 may 
say, with almost certain destruction. 
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Similar changes as those above described, also 
take place in the ice of Hudson’s Bay, Baffin’s Bay, 
and Davis’ Strait. The navigation of the former 
hay is first interrupted by ice, generally, in the 
month of November ; but on the east side of Davis’ 
Strait, the ice does not usually make its appearance 
under the land until the spring. Little progress 
can be made through the ice into the great bays of 
Hudson and Baffin, until the month of S u e  or 
July, in the course of which all the bay-ice that 
serves as a cement to the heavy ice being dissolved, 
or very much reduced, a passage to the extremity of 
each bay is gradually opened. Baffin accomplished 
the navigation to the extremity of the bay called 
by his name, without much difficulty, in the be- 
ginning of July; but Captain Ross, in his late 
voyage, had much trouble in effecting the same, 
about the middle of August. I n  the months of 
August and September, the ice in tho bays seems 
to be the most open, and in the Straits of Davis 
and Hudsov almost entirely dispersed. 
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SECT. VII. 

Situation of the Ice in the Region visited by the 
Greenland Ships, with Observations on the AL 
tei-ataons which have occurred during a Series 
of Sixteen Years. 

WHAT has hitherto been advanced on the situa- 
tion of the polar ice, refers to  its most general and 
permanent characters. It will now be my object to 
give a sketch of the most prominent appearances 
which have annually marked the ice in the region. 
visited by the Spitzbergen or Greenland whale- 
fishers, during a period of sixteen years. 
The year 1803 was an open season. So early 

as the middle of Apri2, there was no obstruction to 
the navigation to the 81st degree of north latitude ; 
that is, on a meridian about 5” east of Greenwich. 
The weather was tempestuous ; the most prevailing 
winds from the north-east. No particular change 
took place in the ice during the stay of the whalers. 
The egress was consequently without obstruction. 
The fishery, on the whole, was unsuccessful. 

I n  1804, the entrance into the northern fishing 
stations, was obstructed by a barrier composed of 
open drift-ice, consolidated by bay-ice of peculiar 
tenacity and strength. The bay-ice was broken up 
and dispersed on the 19th of May, and a sufficient 
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passage for the9ships opened. The fis1ie.y was to- 
lerably good. The egress was easy. 

I n  1805, the fishing-stations were open, by the 
end of April, up to the 78th degree of latitude. 
The fishery was moderately good ; the egress easy. 

The singular position of the ice, in the year 1806, 
was the occasion of a most interesting voyage ; ha- 
ving afforded us the opportunity of performing an 
extraordinary navigation, and of advancing nearer 
to the Pole than on any other occasion since I have 
been in the habit of visiting the Spitzbergen seas. 
It was a close season ; and the barrier of iee was so 
uncommonly extensive, and continued so long, that 
not more than three ships accomplished a passage 
through it. This barrier extended from latitude 
7$' 20' to 79" 30'; being 250 miles across. Beyond 
it was an open sea, from 30 to 50 miles north and 
south ; from a western situation in which, we sail- 
ed in an E N E  direction (trLie) nearly 300 'miles, 
without observing any signs of its termination. As 
an abstract of the journal of the prbceedings in this 
extraordinary navigation, is given in a following sec- 
tion, it is unnecessary to enter into more particulars 
here. 

A. closc season again occurred in 1807. The mar- 
gin of the ice was, however, pervious to tl consider- 
able extent, wherein many large whales being seen, 
some ships made a successful fishing in latitude 
75" or 76"; other .ships, which persevered to the 
northward, and passed the barricr, likewise suc- 
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ceeded tolerably well. The prevailing wind was 
from the north-east. 

Though ice occurred in the place usually occupied 
by the barrier, in the year 1808, yet being open, 
and in a great measure free fiom bay-ice, it afforded 
shelter to the fishermen without obstructing their 
progress. Whales being plentiful, the weather fine, 
and the ice generally open, the fishery was uncom- 
monly good. No difficulty was experienced by the 
whalers on their return, until they reached the la- 
titude of 74O, when a remarkable barrier presented 
itself. It consisted of loosely packed ice, and was 
found to extend fiom the main western ice, above 
100 miles to the eastward, with a general breadth 
of 10 to 20 lcagues, A fcw ships forced their way 
through it, but most of the fleet doubled the east- 
ernmost extremity. 

I n  1809, we had a close season. Few ships pas- 
sed the barrier before the end of May. Those 
which first succeeded made a prosperous fishery. 
At the close of the season, a free navigation led to 
seaward in a south-westerly direction, from la. 
titude 790 and longitude 6 O  E. But near the 
coast of Spitzbergen, a vast body of ice was accu- 
mulated. 

The season of 1810 was similar to that of 1804. 
Young ice cemented together the detached pieces 
of heavy ice that lay in the passage to the &north- 
ward. A severe storm occurred 011 the 6th and 7th 
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of May, which, producing a heavy swell from the 
northward, annihilated most of the bay-ice in one 
day. The retreat of the whales was soon afterwards 
attained, and the fishery proved partially successhl. 
At the close of the season, an isthmus of ice stretch- 
ed 50 or 60 miles from the main western body to 
the eastward, the extremity of which lay in Ion@- 

The season of 1811 was uncommonly close. 
Though the most arduous exertions were made by 
the fishers for four or five weeks, few ships passed 
the barrier before the 26th of May. Whales occur- 
red in great plenty, and the fishery was generally 
good. During the stay of the ships, a pack of 
heavy ice, formed between them and the land, join- 
ing the main ice in the 50th depec of north lati- 
tude, and preserving its continuity in a southerly di- 
rection, with a breadth of 15 to 80 leagues, as far 
as latitude 730 40'. I n  latitude 77O 30', it approach, 
ed the main ice within a few miles, but still leaving 
a channel leading in a south-westerly direction to 
seaward. This channel, however,,was so narrow, 
that the majority of the ships did not discover it, 
but forced throhgh the eastern pack, and then per- 
formed the passage to the southward along its east- 
ern margin. 

A season more siiigularly closc than this occurred 
in 1812. The barrier consisted of a compact body 
of flocs and fields. In each of thc preccdiiig years, 

, tude 12O 30' E. 

1 
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the obstruction invariably consisted of packed ice, 
consolidated by the intervention of bay ice into a 
continuous sheet; but, on this occasion, the most 
ponderous field-ice barred the navigation. This 
singular barrier extended from the eastern pack, 
lying between Point-Look-out and Cherie Island, in 
a north-western direction to the main western ice. 
Much open drift ice covered the south-western side 
of it, and preserved the fields and floes from being 
destroyed by the sea. This barrier was one of the 
most 'formidable that had ever been encountered. 
All attempts to pass it before the close of the 
month of May were attended with imminent dan- 
ger, and were generally nugatory. But after a 
week's continuance of mild calm weather, the fields 
and floes were released by the partial destruction 
of the bay-ice among them, and a winding naviga- 
tion of about sixty miles in extent, opened into a 
clear sea adjoining the land. For some time after 
passing the barrier, but few whales were seen ; the 
fishery was late, and only partially successhl. The 
remarkable change which occasionally takes place in 
the polar ice, is rarely more striking than that which 
occurred in this season : for, notwithstanding the 
compact, extensive, and formidable nature of the 
barrier which opposed the entrance of the s h i p  into 
the northern fishing stations, yet, on their return, 
in the month of July, they did not meet with the 

2 
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least obstruction, but found an open sea extendiiig 
from the latitude of 79" into the Atlantic Ocean. 

So early as 
the beginning or middle of April, many ships ad- 
vanced beyond the 80th degree of latitude. The 
weather was uncommonly tempestuous. Several of 
the storms prevailed with almost unabated violence 
for three successive days ; and it was not until the 
month of June had commenced, that the weather 
became settled and moderate. I n  consequence of 
the prevalence of easterly winds, the ice was gene- 
rally packed, and the fishery was bad. Scarcely 
more than three or four ships obtained fiill cargoes, 
and several returned without a single whale. This 
year, it is somewhat remarkable, the fishery in Da- 
vis' Strait was still more unsuccessful. I n  conse- 
quence of the failure of both fisheries, whale-oil at- 
tained a price before unequalled ; having risen, to- 
wards the close of the year, as high as sixty pounds 
per ton ! 

The ice was 
not packed, as in the preceding year, but was gene- 
rally open and navigable. Whales occurred in 
great numbers in the open watcr ; the weather was 
generally favourable ; and the fishery proved very 
successful. After thc middlc of May, the wind 
prevailed from the southern and wcstern quarters, 
whereby the main wcstern ice was still more opened, 
and drifted up t i  tllc very shores of Spitzbergen. 

The year 1813 was an open season. 

I n  1814, we had an open season. 



282 ACCOUNT OF THE ARCTIC REGIONS. 

Among this ice, many whales were seen and caught 
at a very late season. 

The season of 1815 was also open in the month 
of April. I n  May a loose body of ice, partly occu- 
pied the opening in the 79th degree of latitude, 
aid  remained about a month. I n  June it dispersed. 
The fishery to  the northward was closed by the mid- 
dle of June ; but it recommenced about the end of 
the month, in latitude 7s0, at the edge of the ice, 
and continued during two or three weeks of July, 
a little within the borders of the ice, in the same 
parallel. 

In  1816, we had a season partially open; the 
most carly fishers having sailed without obstruction 
to a high northern latitude, while the later arrivals 
had to pass through a considerable open pack. The 
northern parts of the country were filled with bay 
ice most of the month of May. The fishery became 
general in June, but was not very prosperous. 

The season of 1817 was remarkable, 011 account 
of its openness, and on account of the westerly posid 
tion and peculiar penetrability of the ice. To the 
northward of Iatitude 74", the Spitebergen Sca is 
seldom navigable to the westward of the meridian 
of London ; but, in this season, I had an opportu- 
nity of sailing as far as longitude lr" 40' W. in la- 
titude 75" 28' N. ; to longitude 10" w. in latitude 
751" 10' N. ; and to longitude lo" 37/, (by chronome- 
ter,) in latitude 7 4  N. In the two first instances, 
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the weather was thick,' and our position a little un- 
certain ; but, in the last, the weather was clear, and 
my observations, tboth for latitude< and longitude, 
were good. The east side of West Greenland, a 
coast never, I believe, approached, excepting by ships 
beset in the ice, since Hudson's voyage in 1607, was 
at  this time seen by myself from the mast-head; 
but the commencement of a fog put a stop to our 
farther advance, otherwise the ice appeared suffi- 
ciently open to have permitted us to reach its shores. 
We were then a diataiice of 80 or 90 miles within 
the exterior limits of the ice. In this season, from 
the too great extent of the sea open to the whales, 
and the wide 'dispersion of them, the fishcry 
was in general very bad. I n  the month of .June 
the northern land-ice joined the western ice, in the 
79th degree of latitude, and cxtended in a line to 
the south-eastward, as far as PoinbLook-out. At 
the point of junction of the land-ice, and main wes- 
tern ice, a successful but partial fishery occurred. 

A n  open season, a good deal similar to the last 
described, again occurrcd in 1818. The. edge of 
the ice, however, lay farther to the eastward, be- 
tween latitude 760 and 800, and farther to the west- 
ward, between 730 and 760. On the 1st of July, 
we reached the longitude of 90 W. in latitude 
7 4 O  54', without entering the ice. Indeed the edge 
of the ice, from latitude 740 to 77", was, about this 
period, firm and impervious. The fishcry, on the 
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whole, was only moderately good. I n  the early part 
of the season, the prospect was excellent ; but the 
latter fishery almost entirely failed. 

I n  these two seasons of 1817 and 1818, the sea 
was more open than on any former occasion remem- 
bered by the oldest fishermen; an extent of sea 
amounting to about 2000 square leagues of surface, 
included between the parallels of 74" and 80" N. 
being quite void of ice, which is usually covered by 
it *. 

SECT. VIII. 

Remarks ou the Propei-ties, peculiar Movements, 
and Dr$ing of the Ice. 

1. THE ice always has a tendency to  separate du- 
ring calms. This property holds, both with regard 
to field and drift ice ; and seems to arise from a re- 
pelling tendency between the individual masses, or 
from the action, of a very superficial current, carry- 
ing the light ice away faster than the heavy ice. 
Hence it is, when a body of heavy ice is released 
from its confinement and continuity, by the disso- 

Plate VII. shows the particular position of the Greenland 
ice, in the seasons of 1817 and 1818, as well as its general out- 
line in close and open seasons. 
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lution of the intervening bay-ice, the pieces gene- 
rally spread abroad in a calm, so as to allow a fiee 
passage for ships, which before, could not be urged 
on by the power of the wind, combiiied with every ef- 
fort of art. From the same cause, it is, that ice 
which, with strong winds, is formed into streams or 
patches, and allows a safe and commodious naviga- 
tion amidst these large aggregations, will, on the 
occurrence of two or three days of calm weather, be 
disseminated into every opening, and seem to occu- 
py every space, allowing only a troublesome and si- 
nuous passage for ships. I n  this case, the dispersion 
is so general, that scarcely any two pieces can be 
said to touch each other. 

8. Openings in packs and among fields or floes, 
fiequcntly break out or disappear, without any appa- 
rent cause. It is often of importance to the fisher 
to determine, whether any space be in the course of 
diminishing or enlarging. The freezing of the water 
fiequently affords an intimation of its closing, as it 
rarely takes place to any considerable extent, on the 
extension of the bounding ice. The' birds likewise 
instinctively leave the closing spaces, and fly in 
search of such as are in the course of opening. 

The closing of heavy ice, encircling a quantity of 
bay-ice, causes it to \run together with such force, 
that it overlaps wherever two sheets meet, until it 
sometimes attains the thickness of many feet. I n  
this case, when a ship happens to be in the midst of 
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the pressure, the ice sometimes rises to the height 
of the gunwale, squeezing and shaking her in a 
terrible manner. Drift ice does not often coalesce 
with such a degree of force, as to endanger any ship 
which may happen to_ be beset in i t ;  when, how- 
ever, land opposes its motion, or the ship is immu- 
red in the centre of a heavy body of it, the pressure 
is sometimes alarming. 

3. Fields often open, close, and revolve in the 
most extraordinary way, in calms as well as in storms. 
Sometimes these motions may be accounted for ; at  
other times they are altogether anomalous. Fields, 
floes, and compact bodies of drift-ice, are disturbed by 
the wind, by currents and tides, or by the pressure 
of other ice against them. The wind forces all ice 
to leeward, with a velocity nearly i n  the inverse 
proportion to its depth under water ; light ice, con- 
sequently, drives faster than heavy ice, loose ice 
faster than fields, and fields faster than bergs. 
Fields inay approximate each other from three 
cawes, dependent on the influence of the wind. 
First, If the lighter field be to windward, it will ne- 
cessSrily be impelled towards the heavier; by the in- 
fluence of the wind. Secondly, As the wind fie- 
quently commences blowing on thc windward-side 
of the ice, and continues several hours before it is 
felt a few miles distant to leeward, the windward 
field begins to drift, before any impression is produ- 
ced on the ice to  leeward of it ; and, tWirdZi, Fields 
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are not unfrequently impelled towards each other 
by winds, acting upon each from opposite quar- 
ters. 

Though the set of the current in the Greenland 
Sea be generally towards the south-west, yet near 
the shore, where there are eddies and tides, it is 
very irregular. This irregularity produces striking 
effects upon the ice. Near Hackluyt’s Headland, 
and, indeed, at the distance of ten to  twenty leagues 
from it, in and about the same parallel, the influ- 
encc of a tide or irregular current is observed. This, 
occasions ripplings in the water, and periodical 
closings and openings of the ice. At the borders 
of fields connected with the main body of ice, a 
striking movement in the driftice may bc often ob- 
served ; the loose ice adhering closely to the edgc 
of the adjoining fields for a few hours, then moving\ 
off in a body for a short period, and alternately ad- 
vancing and retreating at regular intervals. 

Fields are liable also to be put in motion, by the 
force with which drift-ice occasionally presses against 
them. Thus, a body of loose ice drifting against 
and graeingqalong thc side of a field in its course to 
leeward, becomes deflected, and its re-action causes 
a circular motion of the field. 

4. The amazing changes whicli take place in the 
most conipact ice, are often unaccountablc. Thcy 
astonish even those who arc accustomed to their OC- 

curreace. Thus, ships immoveably fixed with regard 
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to the ice, have been known to perform a complete 
revolution in a few hours; and two ships beset a 
few furlongs apart, within the most compact pack, 
have sometimes been separated to  the distance of se- 
veral leagues within the space of two or three days, 
notwithstanding the apparent continuity of the pack 
remained unbroken ! 

On the 7th of May 1798, the Dundee of Lon- 
don, (then commanded by my Father,) while for- 
cing to the northward on the most eligible course, 
was suddenly'stopped by a shift of wind, and en- 
veloped by the ice at a very short distance from the 
land. Tlie Volunteer of Whitby, and three other 
ships, were likewise arrested, a little way from the 
Dundee. During the day, three Russian hunters 
visited them, coming over the ice from the nearest 
shore; but as none of the crew could speak their 
language, they were prevented from deriving aiiy 
information from them. 

The next day, a heavy gale of wind prevailed 
from the north-west; the frost was intense, and 
much snow fell. The pressure of the ice was very 
severe ; insomuch, that their iron-tiller was broken, 
the ship lifted above two feet, and forced within a 
mile and a-half of the land. All the bay-ice was 
squeezed upon the top of the heavy ice, and the 
whole was rendered so compact, that they could not 
find a hole sufficient to admit a lend, for the pur- 
pose of ascertaining the depth of the water. They 
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got their provisions upon deck, considering the ship 
in great danger. 

On the gth, they were in latitude 77" 38' N. 
The intensity of the pressure was not diminished. 
The Volunteer lay beset three miles 06 under a 
like dangerous pressure. On the loth, the Dundee 
and Volunteer began to  separate, though the ice 
continued close, and the ships were firmly beset. 

I n  my Father's journal of the 12th, appear the 
following remarks : '' N. 23-1 cannot, from the 
top-gallant-mast-head, see over the flat of ice to the 
north-east, into which the ship is frozen : and yet 
in fifty hours it has revolved from the south-south- 
west, westerly to  north, and carried the ship with a 
semicircular motion 15 or 20 leagues : On the loth 
instant, we were within a mile and a-half of the 
land, whereas our distance is now 10 leagues, and 
our advance to  the northward even greater. The 
Volunteer has drifted out of sight in the south-west 
quarter." 

On the 15th, after labouring eight and forty hours 
withaut rest, they escaped into a place of safety. 

On the 17th of June 1813, I observed B strange 
commotion among the Greenland ice, without being 
able to discover any cause at all comparable with 
the effect. The wind had blown a fresh gale, but 
was now moderate ; the sea was smooth, and the si- 
tuation of the ice was remote from any swells. The 
latitude was 78" 10' N., longitude 3" 10' E. Mre 

VOI.. 1. T 
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passed through a patch of drift-ice into a consider- 
able opening, bounded bo a field on the west, drift- 
ice on the east, and floes and heavy drift-ice on the 
north and south. Here, the motion of the ice was 
wonderful. Large masses of drift-ice were advan- 
cing to the southward, with a velocity of two to 
three miles per hour, leaving eddies in the sea like 
those produced by a strong tide in shallow water, 
while other masses of ice, similar in kind and situa- 
tion, were at rest. We passed between a floe and 
some drift-ice, which actually closed as fast as the 
ship sailed. Some insulated pieces of ice astonish- 
ed us with their motion; and proceeded with a 
steady velocity and undeviating course across the 
middle of the opening. The ice 011 every side but 
that on the north, being nearly at rest, the lake we 
navigated was rapidly filled up ; on our approach to 
it, there was a space of some leagues in circumfe- 
rence free from ice ; but in a few hours, the largest 
space to be seen was not fifty yards in diameter. 
W i t h  difficulty we made our escape to the eastward ; 
but still remaining by the edge of the packed ice, 
we could observe the effect produced. Drift-ice 
continued pouring down from the north against the 
side of the field ; so that in the course of twelve 
ho,urs, the intervening ice formed a body of seven or 
eight miles in width. 

5. When  speaking of the currents of the Spitz- 
bergen Sea, I remarked, that the polar-ice, in this 
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situation, has a constant tendency to drift to the 
south-westward. Near Spitzbergen, indeed, this 
tendency is not usually observed ; because the influ- 
ence of the tide, eddies, peculiar pressures, &c. some- 
times produce a contrary effect ; but at a distance 
from land, its universal prevalence can be illustrat- 
ed by numerous facts of alniost annual occurrence. 
Some of these facts have already been given ; one 
more shall suffice. 

In  the beginning of May 1814, we entered with 
the ship Esk of Whitby, a spacious opening of the 
ice, in latitude 78' lo', longitude 9" E., to a distance 
of ten or twelve leagues froin the exterior, wherein 
we were tempted to stay, from the appearance of a 
great number of whales. On the 9th of May, the 
weather, which had previously been stormy, mode- 
rated, when, the frost being severe, the ship was soon 
fixed in bay-ice. At the same time, the external 
sheets of ice on the north-east wheeled to the south, 
and forming a junctioii with the ice south-east' from 
us, completely enclosed us. Until the 16th, we 
lay immoveable ; a break of the bay-ice then appear- 
ed about half a mile from us, to attain which wc la- 
boured with energy, and in eight hours accomplish- 
ed a passage for the ship. On the ISth, we pursu- 
ed the same opening to its eastern extremity, and 
endeavoured, but without success, t Q  force through 
a narrow neck of ice, into another opening leading 
fartlier in the same direction. On the 20th in at- 

T 2  
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tempting this object, we endured a heavy pressure 
of the bay-ice, which shook the ship in an alarming 
manner. The next day, we made a small advance; 
and on the 22d, after a fatiguing effort in passing 
through the midst of an aggregation of floes, against 
the wind, me reached a channel which led us several 
i d e s  to the south-eastward. On the 23d, we lay 
at rest. together with four other ships. The day fol- 
lowing, having sawn a placc for the ship in a thin 
floe, we forced forward between two large masses, 
where bay ice unconsolidated had been compressed, 
until it had become 10 or 12 feet thick. We were 
assisted by about a hundred men from the accom- 
panying ships, which followed close in our rear ; and 
after applying all our mechanical powers during 
eight or nine hours, we passed the strait of about a 
furlong in length, and immediately the ice collaps- 
ed and rivetted the ships of our companions to  the 
spot. As they declined our proffered assistance, 
(which indeed, at this time, would have been quite 
unavailing), we determined to improve the advantage 
we had acquired, by proceeding to the utmost li- 
mits of the opening. Accordingly, we advanced, 
on various winding courses, amidst bay-ice and 
fields, in narrow obscure passages, a distance of 
several miles. We then discovered ,a continua- 
tion of the navigation between two immense sheets 
of ‘ice; but the channel was so narrow and in- 
tricate, that, for the distance of near a mile, it did 
not appear more than 10 to 20 yards in width. The 



prospect w a s  indeed appalling ; but, perceiving indi- 
cations of the enlargement of the passage, rather 
than the contrary, we advanced under a press of sail, 
driving aside some disengaged lumps of ice that op- 
posed us, and shortly accomplished our wishes in 
safety. Here, an enlivening prospect presented it- 
self: to the extreme limits of the horizon, no inter- 
ruption was visible. We made a predetermined 
signal to the ships we had left, indicative of our 
hopes of a speedy release. In two hours, however, 
aur esauguine expectatioiis of an immediate escape 
received a check, for we then met with fields in the 
act of collapsing and completely barring our pro- 
gress. As the  distance across was scarcely a mile, 
and the sea to  appearance clear beyond it, the inter- 
ruption was most tantalizing. We waited at  the 
point of union, in the hope of the separation of 
the two fields ; and on the morning of the 26th of 
May, our anxiety was happily relieved, by the wish- 
ed-for division of the ice. The ship, propelled by a 
brisk wind, darted through the strait, and entered a 
sea, which we considered the termination of our dif- 
ficulties. After steering three hours to the south- 
eastward, as directed by the northern ice, we were 
concerned to discover that our conclusions had been 
premature. A n  immense pack opened on our view, 
stretching directly across our track.. There was no 
alteriiative, but forcing through it : we therefore 
pushed forward into the least connected part. By 
availing ourselves of every advantage in sailing, 
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where sailing was practicable, and boring" or 
drifting, where the pieces of ice lay close together, 
we at length reached the leeward part of a narrow 
channel, in which we had t o  ply a considerable 
distance against the wind. When performing this, 
the wind, which had hitherto blown a brisk breeze 
from the north, increased to a strong gale. The 
ship was placed in such a critical situation, that we 
could not for above an hour accomplish any reduc- 
tion of the sails; and while I was personally en- 
gaged performing the duty of a pilot from the top- 
mast-head, the bending of the mast was so uncom- 
mon, that I was seriously alarmed for its stability. 
At length, we were enabled to reef our sails, and for 
some time proceeded with less danger. We continued 
to  manoeuvre among the ice in those situations where 
its separation was most considerable. Our direction 
was now east, then north for several hours, then 
easterly ten or fifteen miles ;-when, after eighteen 
hours of the most difficult, and occasionally ha- 
zardous sailing, in which the ship received some 
hard blows from the ice ; after pursuing a devious 
course nearly ninety miles, and accomplishing a 
distance on a direct north-east course of about forty 
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Bm'ng is the operation of forcing a ship throngh crowded 
ice by the agency of the wind on the sails. The impetus of 
the ship is studiously directed against the opposing pieces, and 
R passage thereby effected. It can be performed only with fa. 
vourable winds. 
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miles,-we found ourselves at the very margin of the 
sea, separated only by a narrow sea-stream. The 
sea was so great without, and the wind so violent, 
that we durst not hazard an attempt to force 
through this remaining obstacle. After waiting 
about thirty hours, on the morning of the 98th of 
May, the weather cleared, and the wind abated. 
The sea-stream which, %lie preceding day, did not 
exceed two liundred yards in breadth, was generally 
augmented to upwards of a mile broad. One place 
alone was visible, where the breadth m’as less con- 
siderable ; to that we directed our course, forced 
the ship into it, and by prompt and vigorous enrer- 
tions, were enabled to surmount every difi~ieulty, and 
accomplish our final escape into thc open sea. 

I have been thus minute in the rclation of the 
progress of our extrication from an alarming, though 
not very unoon~mon, state of bcsetment, both for 
the purpose of giving a faint idea of the difficulties 
and dangers which those engaged in the whale- 
fishery have occasionaIly to cncounter, and also more 
particularly to show the extraordinary ?manner in , 
which ships are imperceptibly immured amidst the 
ice, and carried away from their original situation, 
by the regularity of its drift to the south-westward, 

From this narrative, it will appear, that, not- 
withstanding we only peiietraitietl 25 or $0 miles 
on our ingress, and among ice most widely dispo- 
sed ; yet, before our extricatiai was accomplished, 
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we had passed on a direct course a distance of 85 
or 40 leagues, whereof one-half was in contracted 
channels, amidst compact and formidable ice. And, 
further, that in less than a fortnight, while at rest 
with regard to the ice, our drift, as ascertained by 
astronomical observations, had been 60 or 70 miles 
to the south, and a distance nearly as great to the 
west. 

SECT. IX. 

qfects of the Ice on the AtGmosphem, and of the 
,Ice and #ea on each other. 

THE profusion of ice in the polar regions, produ- 
ces peculiar and marked effects on the surrounding 
elements. The sea, in consequence, exhibits Some 
interesting characters, and the atmosphere, some 
striking phenomena. Of these, the power the ice 
exerts on the wind,-on aqueous vapour,-on the 
colour of the sky,-and on the temperature of the 
air, are the most prominent ; and of those the re- 
sults are varied accordingly as the ice or swell has 
the ascendency. 

1. When the wind blows forcibly across a solid 
pack or field of ice, its power is much diminished 
ere it traverses many miles: Insomuch, that a 
storm will frequently blow for several hours on 
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one side of a field, before it be perceptible on the 
other ; and, Bwhile a storm prevails. in open water, 
ships beset within sight, will not experience one- 
half of its severity. 

2. It is not uncommon for the ice to produce the 
effect of repulsing and balancing an assailing wind. 
Thus, when a severe storm blows from the sea di- 
rectly towards the main body of ice, an opposite 
current will sometimes prevail on the borders of 
the ice ; and such conflicting winds have been ob- 
served to  counterpoise each other, a few ifurlongs 
distant from the ice, for several hours : the violence 
of the one being, as it were, subdued by the frigo- 
rific repulsion and greater density of the other. The 
effect resulting, is singular and manifest. 

3. The moist and temperate gale from the south- 
ward, becomes chilled on commixture with the nortli- 
ern breeze, and having its capacity for moisture there- 
by diminished, discharges its surplus humidity in 
the thickest snow". As the quantity of the snow 
depends considerably on the difference of tempera- 
ture of the two assimilating streams of air, it fol- 
lows, that the largest proportion must be preci- 
pitated on the exterior of the main body of ice, 

For, 

It is almost needless to say, that the foundation of this, 
and some of the following remarks, on the same subject, is de- 
rived from Dr HUTTON'S ingenious Theory of Rain, an able 
and beautiful illustration of which we have in Professor LES- 
LIE'S Essay (( On the Relations of Air to Heat and Moisture," 
p. 122. 
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where the contrast of temperature is the greatest : 
and since that contrast must be gradually diminish- 
ed, as the air passes over the gelid surface of the 
ice, much of its superabundant moisture must ge- 
nerally be discharged before it reaches the interior. 
Hence we can account for the fewness of the clouds, 
-the consequent brightness of the atmosphere,- 
and the rareness of storms, in situations far immu- 
red among the northern ice. 

From this consideration, it might be supposed, 
that after the precipitation of a certain small depth 
of snow on the interior ice, the atmosphere could 
alone replenish its moisture from the same surface, 
and that whatever changes of temperature might 
occur, it could only discharge the same again ; or, 
in other words, that the very same moisture would 
be alternately evaporated and deposited, without a 
possibility of adding to a limited depth of snow. 
Now, this would assuredly be the case, if nothing 
more than the same moisture evaporated from the 
snowy surface of the ice, were again deposited. But, 
it must be observed, that notwithstanding winds 
from the north, east or west, may not furnish any 
considerable quantity of snow ; and that although 
those warm and humid storms which blow from the 
south, may afford a large proportion of their hu- 
midity to the exterior ice ; yet, as the temperature 
of the northern regions would be gradually eleva- 
ted, by the long continuance of a southerly gale, 
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the advance of the wind must in consequence be 
farther and farther before it be reduced to the tcm- 
perature of the ice ; and, therefore, some snow would 
continue to be precipitated to an increasing and un- 
limited extent. 

Hence, as winds blowing from the Pole must be 
replaced by air that is both warmer and damper, it 
is not possible that they should carry away more 
moisture from the circumpolar regions than the 
air which replaces them brings : but, on the con- 
trary, as the snow deposited on the interior ice by 
southerly storms, (from the nature of the circum- 
stances), must ‘be derived from evaporations out of 
the sea; it is evident, that there must be an in- 
crease of snow in the icy latitudes, and that we can- 
not possibly determine any limit beyond which it 
may be affirmed that no snow can be deposited. 

4. On approaching a pack, field, or other com- 
pact aggregation of ice, the phenomenon of the 
ice-bZin?c is seen whenever the horizon is tolerably 
free from clouds, and in some cases even under a 
thick sky. The ice-bZinlc consists in a stratum of a 
lucid whiteness, which appears over ice in that part 
of the atmosphere adjoining the horizon. It appears 
to be occasioned thus: Those rays of light which 
strike on the snowy surface of the ice, are reflected 
into the superincumbent air, where they are rendered 
visible, either by the reflective property of the air, 
simply, or by a light haze, which, on such occasions, 
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probably exists in the atmosphere ; but the light 
which falls on the sea, is in a great ineasure absorb- 
ed, and the superincumbent air retains its native 
ethereal hue. Hence, when the ice-blink occurs 
under the most favourable circumstances, it affords 
to the eye a beautiful and perfect map of the ice, 
twenty or thirty miles beyond the limit of direct 
pision, but less distant in proportion as the atmo- 
sphere is more dense and obscure. The ice-blink 
not only shows the figure of the ice, but enables 
the experienced observer to judge whether the ice 
thus pictured be field or packed ice : if the latter, 
whether it be compact or open, bay or heavy ice. 
Field-ice affords the most lucid blink, accompanied 
with a tiirge of yellow ; that of packs is more purely 
white ; and of bay-ice, greyish. The land, on ac- 
count of its snowy covering, likewise occasions a 
blink, which is more yellow than that produced by 
the ice cjf fields. 

5. The ice operatcs as a powerful cqualiser of 
temperature. In  the 80th degree of north latitude, 
at the edge of the main body of ice, with a norther- 
ly gale of wind, the cold is not sensibly greater than 
in the 70th degree, under similar circumstances. 

6. Fogs arc most prevalent among loose ice; but 
they are disperscd, and a clear sky generally produced, 
at the borders of a solid body of ice. The approach 
to solid ice is sometimes announced by this ,clear- 
ing of the air, and by the reduction of the tempera- 
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ture. On coming near a body of ice, from off which 
the wind blows, a remarkable increase of cold is felt ; 
as much sometimes as ten degrees in an hour's sail- 
ing. 
7. The reciprocal action of the ice and the sea 

on each other, is particularly sttiking, which ever 
may have the ascendancy. If, on the one hand, 
the ice be arranged with a certain form of aggrega- 
tion, and in due solidity, it becomes capable of re- 
sisting the turbulence of the ocean, and can, with 
but little comparative diminution or breaking, sup- 
press its most violent surges. I ts  resistan'ce is so 
effectual, that ships sheltered by it, rarely find the 
sea disturbed by swells. On the other hand, the 
most formidable fields yield to the slightest grown 
swell, and become disrupted into thousands of pieces; 
and ice of only a few weeks growth, on being assail- 
ed by a turbulent sea, is broken and annihilated with 
incredible celerity. Bay-ice, indeed, which for weeks 
has been an increasing pest to the whale-fisher, is 
sometimes removed in the space of a few hours. The 
destruction is in many cases so rapid, that to an un- 
experienced observer, the occurrence seems incredi- 
ble, and rather an illusion of fancy, than a matter of 
fact. Suppose a ship immoveably fixed in bay-ice, 
and not the smallest opening to be seen : after a 
lapse of time sufficient only for a moderate repose, 
imagine a person rising from his bed,-wllen, be- 
hold, the insurmountable obstacle has vanished ! 
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Instead of a sheet of ice expanding unbroken to the 
verge of the horizon on every side, an undulating 
sea relieves the prospect, wherein floats, the wreck 
of the ice, reduced to  a small fraction of its original 
b d k !  This singular occurrence, I have more than 
once witnessed. 

That ice should be forming or increasing, when 
exposed to  the swells of the ocean, while the anni- 
hilation of bay-ice is so sudden and complete, might 
seem an anomaly or impossibility, were the circum- 
stances passed over in silence. It must be observ- 
ed, that the operation of a swell is merely to #read 
the bay-ice in pieces, while its destruction is princi- 
pally effected, by the attrition of those pieces against 
each other, and the washing of the wind-Zipper *. 
Herein the essential difference consists : pancake 
ice is formed in masses so small and so strong, that 
the swell cannot divide them ; and the effect of the 
wind-lipper is repressed by the formation, of sludge 
on its seaward margin. Hence, whenever ice does 
occur in agitated waters, its exterior is,always sludge, 
and i t s  interior pancake ice, the pieces of which gra- 
dually increase in size with the distance from the 
edge. 

When a .swell occurs in crowded yet detached 
ice, accompanied with thick tempestuous weather, it 
presents one of the most dangerous and terrific na- 

* The f ist  effects of a breeze of wind on smooth water is 
by seamen called Ivind-EppPer. From it, all high sea  are de. 
rived, and it is always apparent on their surfaces. 



POLAR ICE.-INFLUENCE ON THE SEA. 303 

vigations that ,can be conceived. Each lump of be, 
by its laborious motion, and its violent concussions 
of the water, becomes buried in foam, which, with 
its rapid drift, and the attendant horrid noise, in- 
spires the passing mariner with the most alarming 
impressions ; whilst the scene before him, is, if pos- 
sible, rendered more awful, by his consciousness of 
the many disasters which have been occasioned by 
similar dangers. 

When exposed * t o  a high sea, the largest and 
heaviest pieces of drift-ice are forced to leeward with 
much greater velocity than small and light pieces. 
Masses of ice capable of holding a ship to windward 
in a storm, when the sea is smooth, frequently drive, 
in a swell, with a velocity of two or three miles an 
hour. This renders loose ice very dangerous in a 
swell, particularly with light winds or calms. I n  
the season of 1818, the ship I commanded, the 
Fame, was exposed to great danger by an insulated 
piece of ice running against her in a calm. We 
were in latitude 78", lying at a short distance from 
the western ice, a t  the conclusion of a gale of wind. 
A fog, intensely thick, prevailed, the sea was very 
high, but the wind had just subsided to a calm. 
No chance of danger from ice was apprehended, un- 
til a prodigious lump was heard approaching. It wag 
not a hundred yards distant when it made its ap- 
pearance, and, in a state of tremendous agtation, 
with the sea beating, roaring, and breaking upon it 

R 
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thg same as on a lee shore, advanced directly to- 
wards us with a velocity of about three knots. AU 
hands were instantly roused, the boats were manned 
and loweredinto the water to tow the ship ; but be- 
fore she could be moved from the place, the ice was 
alongside. Happily the ship rolled from it at the 
moment the first blow was struck, which weakened 
the shock, and, perhaps, prevented the ship from 
being stove. The succeeding blows, though all re- 
ceived under the ship’s bottom, near the keel, proved 
less and less formidable, until the ship was fairly 
beaten out of the way; so that the ice passed to 
leeward, and was in a few minutes out of sight. 

When a swell operates against the side of a stream 
or pack of ice, it washes away the snow from the sur- 
face of the most exposed pieces, as well as part of the 
ice, and forms every corner into a tongue. These 
tongues, from the different depths they occupy in 
the sea, are forced one upon another, and so locked 
together, that the most violent waves, being inca- 
pable of moving them at a little distance from the 
edge, become totally suppressed. Hence a stream 
of heavy ice, however narrow, provided it consist of 
half a dozen or more pieces in breadth, and be well 
compacted,is capable of resisting the highest swells in 
an astonishing degree, and for a considerable period. 
Under shelter of such a stream, though the waves of 
the Atlantic beat against it, the navigator finds a 
comfortable retreat, in a sea almost as smooth as a 

2 
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river. So long as the ice hangs together, and p e t  
serves its continuity, it sustains but little loss from 
the' most violent surges ; but whenever the sea 
breaks through it, like an army dispersed and re- 
treating in confusion before a victorious enemy, the 
pieces flec before the sea, increase rather than dib 
minish the swell, are overrun by the foaming waters, 
and subjected to a rapid dissolution. 

Thus, while a ~ l i ~ a l l  stream of compact ice sup- 
presses a swell, a large body of hcavy icc, when 
loose or unconnected, produces little effect, the sea 
being found to penetrate with little diminution for 
many leagues. A swell among ice is discovered by 
the breaking of fields, or by the motions of loose 
pieces, when it cannot be otherwise observed. I n  
some cases it becomes a useful guide to the involt 
ved navigator, by pointing out, in the direction in 
which it penetrates, the way of escape. I n  thick 
weather, especially, it is often the means of extri- 
cation to ships the most awkwardly entangled 
ainong ice, and preservcs thein from bciiig deeply 
and dangerously beset. 

8. A balance of powcr secins to be prcservcd be.. 
tween the wasting influcncc of tlic waves and the 
solidity and increasing property of the polar ice ; 
the fonner prevcnting tlie undue enlargement of 
the boundarics of thc ice, and the latter defying ally 
extensive, or a t  least permanent, inroads into the 
situations usudly occupied by it. For, fast as 

VOI,. T. U 
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the borders of the ice are destroyed by the sea, or 
the mildness of the climate under southerly winds, 
all the losses are made up by the prevalence of the 
current proceediiig to the soutli-west, which conti- 
nually brings fresh supplies of ice, and presents a 
new front to the action of the waves. 

SECT. X. 

Remarks om the closcsi Approximations toway& 
the Poles hitherto acconaplisheil, under dgerent 
Meridians. 

IT has already been remarked, that the 80th or 
8lst  degree of north latitude, is generally accessibk 
to the Spitzbergen or Greenland whale-fishers, under 
the meridian of 6' or 8" E. ; and that on some par- 
ticular occasions the latitude of 800 or even 810 
has been exceeded. None of the navigators, how- 
ever, who have been sent on this or any other 
track, with the express object of exploring the Po- 
lar regions, have been able to reach the parallel of 
810. From this circuinstance, from the general ex- 
perience of the whalc-fishers, and from an expe- 
rience of seventeen voyages which I have myseIf 
made into the Spitzbergen Sea, I think I may ven- 
ture to assert, that the navigation of the North Polar 
Sea is gencrally terminated by an impervious body of 
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ice, in the latitude of 80' or 81" ; and that although 
some instances may have occurred in which vessels 
have proceeded a little Carther, yet few of these in- 
stances can bc authenticatcd. 

I %e case, and only onc, I can myself establish. 
While I scrved in the capacity of chief matc, in 
the Resolution of Whitby, commanded by my Fa- 
ther, (whose extraordinary perseverance is well 
known to all persons in the Greenland trade,) we 
were enabled, by astonishing efforts, and with expo- 
sure to imininent hazard, to penetrate as far as 
latitude 8L030. This being, I imagine, one of 
the most remarkable approximations towards the 
Pole yet realized, it may not be uninteresting to 
give an abstract'of a. part of my journal of this 
voyage. 

'On the 23d of March 1806, we sailed from 
Whitby, and, on tlic 12th of April, saw thc first 
ice, near thc Island of .Jan Mayen, which was then 
in sight. The next day we penetrated the loose 
ice in scarcli of seals, until we rcachcd the edge o f  
a solid paclr: ; k t  seeing notIiing to induce our stay, 
wi: made the best of OUT way to the eastward for 
the Whale-fishery. 

Until the aoth, the winds were mostly unfavour- 
able ; our progress was in conscqueiice only eighty 
leagues on an castcrly course. W e  then stccred to 
the north-eastward, and soon- fell in with ice, ivhich, 
however, did not put US out of our course until thc 

U 3  
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following day, when we were obliged to bear more 
away, on account of close ice, which trended to the 
E., S. E., and afterwards S. S. E. 

At 8 P. M. of the 24th of April, supposing our- 
selves near land, both from our recltoning and froin 
the vast quantity of birds seen, the ship was laid 
too, the weather being thick with snow. At 10 
P. M., the weather cleared, and we discovered Cherie 
Island ten leagues distant to  the north-east, with 
the appearance of ice around it. This induced our 
prompt return along the edge of the ice, judging. 
that direction the most prudent, though scveiiteen 
out of twenty ships in company continued to pro- 
ceed to the south-eastward. Whether the masters 
of these ships did not see the land, or, seeing it, 
were determined to search for a new passage to the 
fishing stations on the east side of Cherie Island, 
we could not ascertain ; but we considered it more 
safe to pursue the accustomed track, though ap- 
parently blocked up with an impervious body of: 
ice. 

Having surveyed the margin of the ice for four 
days, without discoverilig any material inlet, we 
penetrated the borders with a northerly wind, as. 
far as practicable, and then moored to an ice-berg. 

Two ,days afterwards, the wind veered to the 
south, with which we forced a little farther to the 
northward, and, on the ad of May, moored to ano- 
ther ice-berg. 
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On the Sth, we observed, that some ships which, 
Tour days before, were several miles to the south- 
ward of US, had, by the peculiar set of the current, 
revolved to the northward. 

On the 5th, with a light breeze of wind, we pro- 
ceeded several miles through various intricate chan- 
nels in the ice, and on the wind dying away to  a 
calm, we advanced by towing*. Struck a whale, 
but lost it by the breaking of the line. 

A heavy swell, with a strong wind from the 
S. W., prevailed on the 6th, by which the situ- 
ation of the ship was rendered very hazardous. 
Lay too. 

On the ?'thy towed to an ice-berg, and made 
fast. 

An opcning appeared in the ice on the gth, lead- 
ing to the northward. Made sail, and pursued a 
devious channel during six hours, with the velocity 
of eight or nine miles an hour. The wind having 
then increased to a heavy gale, and the ice having 
become crowded and dangerous, we were obliged to 
moor. The Foreland in sight. 

The next day the wind was easterly, but mode 
rate, 'and the ice a little slack ; as such, ,we plied 
towards the land, and aftcr much critical sailing 

* The process of dragging a ship, or any other body float- 
ing in water, forward by boats, is called fowi ig .  The bouts 
are all connected by ropes to the ship, and are then rowed for- 
ward, by which the ship is drawn after them. 
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among dangerous ice, we entered an opening soam- 
siderable, that we could not discover its extent fmm 
the top-mast-hcad. We now, flattered ourselves 
that our exertions were about to  be rewarded, by 
having an. immediate opportunity of commencing 
&he fishery. Our hopes, however, werc soon frustra- 
ted; the open space we now navigated did not pre- 
sent us with asingle whale, and though of an exr 
tent of 400 or 500 square miles, was, within three 
days, contracted to  an area of a few acres. 

This circumstance, so unexpected, at the same J time so ~n~omrnoii, would have liad a tendency to  
paralize our efforts, had not a swell, apparently 
from the north, a i d  the appearancc of water in 
that direction by thc sky, encouraged us to per- 
severe. 

On the Mth, therefore, we again pushed forward 
into n continuous sheet of ice; being a combina- 
tion of bay-ice with scattered pieces of drift-ice. 
During five days we persevered in the most 1aho- 
rious exertions, in towing, boring, warping * and 
mill-dolling I- ; frequently dragging heavy boats 

* Wa+ng is the process of moving a ship by means of 
ropes, called marps, which being attached to some distant fixed 
object, a large piece of ice, for instance, admit of the ship's be- 
ing drawn forward, by the application to the ropes of the diffe- 
rent mechanical powers on b o d .  

t MilLdolling, consists in breaking a passage through thin 
ice, for a ship, by a sort of rain, let fall from the bowsprit; or 
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across extensive plains of bay-ice, for the purpose of 
breaking a passage for the ship ; scarcely allowing 
time for refreshment, with very limited and distant 
periods for rest ; when, 011 the 18th of May, after 
having passed a barrier of most extraordinary ex- 
tent, we accomplished our wishes, and exceeded our 
most sanguine expectations, by getting into a sea, 
to which we could see no bounds, but the ice we 
had passed throiigh on the south side, and the land 
to the eastward. Our latitude, at this time, was 
about 7.9" 35'; Hakluyt's Headland bearing E. N. E. 
35 miles distant. 

We now proceeded a little towards the N., after- 
wards towards the N. W. or W., accordingly as ap- 
pearances in the ice or sea suggested a greater pro- 
bability of ineeting with whales. As we advanced, 
we found that a pack lay to the northward, as well 
as to the southward of us ; the two bodies of ice be- 
ing ten to  twenty leagues apart. The wind blow- 
ing very strong from the southward, and the sea be- 
ing quite open, our progress to the westward was 
very rapid; so much so, indeed, that among the 
contracted meridians in the 80th degree of latitude, 
we advanced almost a degree of "longitude every hour 

by one or more boats attached to the jib-boom, having several 
men in each, who move from side to side, and keep them in 
continual motion. As the ship advances, the rope by which 
the boats are 'attached to the jib-boom, draws them forward, 
and prevents therh from being rnii down. 



duriug thc day ; the interval between the sun com- 
ing to the meridian, below the Pole, on the 18tl1, 
and to the same ineridian on the lgth, being near- 
ly twenty-five hours. When we reached the lon- 
gitude of about 8" W., in latitude 79" 30: no whales 
having been seen all the way, we tacked. Our ad- 
vance to the west, in this parallel, was unexampled ; 
and yet an expanse of sea lay before US, of which, 
from the appearance of the sky, we could with ~011- 

$dence affirm, that neither ice, in any considerable 
body, was within thirty miles, nor land within sixty 
miles of us, in a wcsterly direction. 

On stretching to  the northward, from this, we 
mct with a compact body of ice, in latitude 80" 10; 
z~loiig &lie edge of which we sailed on an E. or ENE. 
course (true), a distance of nearly three hundred 
miles, examining every sinuosity, and keeping a .vi- 
gilant watch the whole way, without seeing any 
whales, exccpting a dead one. On the 23d, our 
latitudc, by a careful observation, at mid-night, was 
81" 12' 42"; and, on the morning of the 24th, we 
considered ourselves iiearly a degree to the north. 
ward of Captain Phipps's farthest advance, our latic 
twde being estimated,at 81" SO', and longitude 19" E. 
Hcrc a similar expanse of sea presented itself, as 011 

our wcstern reach. The margin of the ice continued 
to  trend to the E. N. E., (true), as far as it was vi- 
sible ; and, from the appearance of the atmosphere, 
it was clear that thc sea was not iiicominoded by 

w 
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ice, between the E. N. E. and S. E. points, with- 
in thirty miles, or limited by land within 60 or 
even 100 miles ofthe place of the ship. 

Had the purport of our voyage been discovery, 
instead of whale-fishing, wc should certainly have 
been enabled to add something more to  our know- 
ledge of the Globe, by the exploration of a region 
seldom attainable. Discovery, however, being only 
in a limited degree compatible with our object, consi- 
derations of safety and prudence induced our return. 
Our situation was solitary indeed. No ship, or hu- 
man being, it is believed, was within 340 miles of 
us. We, doubtless, occupied the most northerly 
situation of any individuals in the world. The sea 
began to freeze, and threatened our detention. We 
liad made no progress in the fishery ; nor could we 
find any whales : and the sailors began to be anxious, 
fearful, and troublesome. Such were the considera- 
tions that induced us to return. 

We now proceeded to  the south-west, at a dis- 
tance from the ice that we examined on our ad- 
vance. On the 24th, at noon, we were in latitude 
81” 1’ 53” longitude 17” 30’ E. 

Having run to the south-west about 120 miles, 
I-Iakluyt’s I-Ieadland was seen, bearing S. E. dis- 
tant 19 or 20 leagues. On penetrating a body of 
open ice encompassing the Headland, we saw a 
whale, and pursued it with all our boats, but with- 
out success. From hence we steered to the’west- 
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ward, and found the ice, which was very compact 
when we passed it on the 21st of the month, now 
loose and navigable. The drift-ice from the north, 
had formed a chain of communication between the 
two packs, among which, on the 28th of May,, in 
latitude 80" 8', longitude 0' 40' E., we niet with 
whales so numerous, that, in the course of a month, 
we succeeded in capturing twenty-four of the y e -  
cies. These, with two seals, two sea-horses, two 
bears, and one narwhale, afforded an excellent car- 

On the 30th of June, we prepared for our passage 
home ; and the day following, entered the icy bar- 
rier that we encountered on our advance, which now 
consisted of an open but heavy. pack. After a 
troublesome navigation of two or three days, we 
emerged from the ice into the open sea, and did not 
afterwards meet with any obstruction. 

From the 9th of May, until the 10th of July, we 
saw but one ship. 

On our arrival in England, we were informed, 
that two French frigates had cruized the fishing 
country during the latter end of the season, and 
had destroyed several of the whalers ; one of which 
frigates we narrowly escaped on our passage home, 
it having been captured near the Faroe Islands, 
within a day of our passing the same. This an- 

go *. 
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The whole produced upwards of 216 tons of oil. 
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n~yaiice from an enemy, together with the unfb 
vourable situation of the' ice, and the scarcity of 
whales on its southern aspect, was the occasion of a 
very general failure in the fishery. 

I n  no part of the Globe has any navigator been 
able to approach within ten degrees of the Pole, 
excepting on the west side of Spitzbergen. 

I n  Baffin's Bay, bctween thc longitudes of 60" 
and 70" west, ships have seldom advanced beyond the 
74th or 75th degree of latitude ; and only one in- 
stance is upon .record, whcrein the latitude ,of 77k, 
near the extremity of the bay, lias been reached. 

Through Behring's Strait, the adventurous COOK, 
on the meridian of 161" or 162' W., (very near thc 
American shore), advanced to  the latitude of 70" 44' 
N., on the 18th of August 1778 ; and, on the Nth,  
in longitude 176" W., they found the ice iinpervious 
beyond thc latitude of 69" 45' N. After the lament- 
able death of this illustrious navigator, Captain 
CLERKE directed the proceedings ; and, on the 
18th of July, in thc following year, reached the la- 
titude of 70" 33, being about four leagues short of 
their former advance. 

Along the greater part of the cxteiisive nortliern 
f'ace of the Eussian dominions, the polar ice closely 
adheres during two-thirds of the year ; and, in the 
height of summer, seldom recedes far from any part 
of thc coast comprised bctwecn Nova Zembla and 

2 
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the north-eastern termination of Asia. From some 
parts of the coast, indeed, it is doubtful whether the 
ice ever recedes at all ; though, in some situations, 
near extensive promontories, a considerable north 
latitude has been obtained. Between the meri- 
ridians of 600 and 70" E., along the coast of Nova 
Zembla, Barentz in 1596, observed in latitude 76" 
15', and is supposed, in doubling the northern Cape 
of this country, to have reached at  least the latitude 
of 77" N. ; and in a preceding voyage, undertaken 
in the year 1594, the same navigator reached the la- 
titude of about 77" %', when in sight of Nova 
Zembla, being prevented from going further by an 
extensive field of ice. 

In  longitude about 100" E., Lieutenant l'ront- 
schitscheff, in the year 1736, penetrated the ice, 
near Cape Ceverovostochnoi, as far as latitude 77" 
25'. And about the longitude of 175"E. a little 
Russian vessel, being part of an expedition of seven 
kotches, is said to have doubled the north-eastern 
promontory of Asia, in the country of the Tchukt- 
chi, supposed to extend into a high northern la- 
titude, at any rate considerably beyolid the extent 
reached by Captain Cook, about 60 leagues farther 
to the eastward. 

Hence it appears, that the nearest approach 
towards the North Pole, between the meridians 
of Nova Zembla and the north-eastern Cape 
of Asia, has, as might reasonably be expect- 
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ed, beeu niade by the Russians ; that on the me- 
ridian of Nova ZeinbltL, the highest northern la- 
titude has been attained by the Dutch; and 
that in the sea of Spitzbergen, in Hudson's and 
Baffin's Bay, in the sea beyond Behring's Strait, 
and towards the sea, washing the northern shores of 
Amcrica, the highest northern latitudes, have been 
reached by the British. Towards the southern 
Pole, the most carehl and extensive explorations 
have also been made by our countrymen ; Captain 
Cook, with indefatigable persevei-ance, having ad- 
vanced towards the Pole on various meridians, as 
far as the ice would permit. On his first attempt, 
in the year 1772, they met with ice in about 51" S. 
latitude, a i d  longitude 21" E. They saw great 
fields in 55' S. on the 17th January 1773 ; and on 
February the 2&h, were stopped by field icc in 62" 
south latitude, and 9 5 O  east longitude. 

Again, on the second attempt in December of the 
same year, they met with ice in about 62" south la- 
titude, and 172"-173" west longitude ; and on the 
15th, saw field ice in latitude 66". On tlie 30th of 
January 1774, they were stopped by immense ice- 
fields in latitude 71" 10' 30'' s., and in longitude 
107° W., which was the most considerable approxi- 
mation towards the South Pole that had ever been 
effected. 
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SECT. XI. 

Abstract qf the pmceding Observations' on the 
l%rwatio?a, Properties, und Situatioit of' the 

Polar Ice. 

FROM what has been advanced respecting the si- 
tuation, properties, and manner of formation of the 
ice surrounding the Pole, the following conclusions 
seem naturally to result ; and as far as relates to the 
formation of ice, will apply generally to all situa- 
tions within the Polar circles where icc occurs. 

I. Bay-ice.-That much bay-ice is annually 
formed in  the seas of Spitabergen and Davis' Strait; 
in the Bays of Hudson and Baffin, and in other si- 
tuations near thc Pole, where it sometimes attains 
such a degree of strength and solidity, as to producc 
Zkht fields and floes, and when broken up, light 
driftjce. 

That the kind of bay-ice called Pancake or Cake 
Ice, is frequently formed I in bodies of considerable 
extent, and in sheets of consderable thickness ml 
the southern face of the main body of the polar ice,. 
even where exposed to the swells of the Atlaiitic 
Ocean; and that bay-ice is necessarily derived en- 
tirely from sea-water. 
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11. Drift-ice.-'l'hat the light packed or dlift 
ice is the yearly product of the bays of the Arctic 
lands, and of the interstices in the body of older 
ice, and that it is wholly derived from the water of 
thc ocean. 

That the heavy packed or drift ice generally 
arises from the disruption of fields. 

111. Iceberg.s.--Thst most of the icc-mountains 
or icebergs that occur in Baffin's Bay, Davis' Strait, 
Hudson's Strait, and on thc eastern coast of North 
America, are derived froin the glaciers generated 
on the land between the mountains of the sea-coast, 
and are consequently the product of snow or rain 
water. 

That some icebcrgs may possibly be formcd in 
narrow coves and deep-sheltered bays in any of the 
polar countries, where thc set of the current or pre- 
vailing winds has not a tendency to dislodge them. 
Such having their bed in the waters of the ocean, 
must be partly the product of sea-water, and partly 
that of snow and rain water. And it is not im- 
probable, 

That a continent of icc-mountains may exist in 
regions near the Pole, yet unexplored, ,the nucleus 
of which may be as ancient as the earth itself, and 
its increase derived from the sea and atmosphere 
combined. 
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IV. Field8.--Tliat some fields arise from the 
cementation, by the agency of frost, of the pieces 
of ;G closely aggregated pack, which may have con- 
sisted of light or heavy ice ; and, consequently, 
which may have been wholly derived from the ocean, 
or fiom the sea and atmosphere combined. 

That the most considerable masses are gencya- 
ted in openings of the far northern ice, produced 
by the constant recession towards the south of that 
body lying near the coasts of Spitzbergen; and, 
that such fields are at first derived from the ocean, 
but are indebted for a considerable portion of su- 
perstructure, to the annual addition of the whole, or 
part of their burden of snow. 

V. Ice in general.-That however dependant 
the polar ice may have been on the land for its for- 
mation and preservation, from the time of its first 
appearance, to its gaining an ascendency over the 
waves of the ocean, sufficient to resist their utmost 
ravages, and to  arrest the progress of maritime dis- 
covery, at a distance of perhaps from 600 to  1000 
miles from the Pole,-it is now evident, that the 
proximity of land is not essential, either for its ex- 
istence, its formation, or its increase. 

VI. Freshness qfice.-That the ice of bergs, of 
heavy fields, floes, and drift-ice, and indeed of d l  
other kinds when solid, whether formcd from rain- 



POLAR ICE.-ABSTRACT OF OBSERVATIONS. 321' 

water or sea-water, is, excepting such parts above 
water as have been recently washed by the sea du- 
ring frost, perfectly free from salt. 

That porous light ice, and even bay-ice, when 
well drained in a mild temperature, and washed 
with fresh water, generally produce potable water, 
though not always entirely free from salt. 

VII. Quantity of ice.-That an equilibrium be- 
tween the quantity of new ice produced and of old 
ice destroyed, is so well preserved, that the abso- 
lute quantity of ice in the polar seas is always nearly 
the same ; the south-westerly drift of the ice renews 
the front exposed to the sea, and prevents the in- 
roads of the swell, while the general action of the 
waves of the ocean, and the influence of a compa 
ratively mild temperature, prevent the ice from 
spreading over the Atlantic. 

That when the quantity of ice in any place is en- 
larged or diminished, the variation is only tempo- 
rary and partial ; the usual cquality being general- 
ly restored in the course of a few years by the re- 
versed operation of the very causes which produced 
the inequality. 

VIII. Quantity of ice greater in the southern 
than in the northern hemkphere.-That there ap- 
pears to exist a remarkable difference between the 
two hemispheres with regard to the extent from 
the Poles occupied by the ice ; the ice which en- 

VOL. I. X 
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circles the Southern Pole, being much less per- 
vious, and extending to much lower latitudes than 
that around the Northern Pole. 

That the 73d or 74th, and sometimes the 76th 
or 78th degree of North latitude, can be attained at 
any season of the year, and the 80th degree, if not 
higher, at least once in every summer ; whereas the 
71st degree of South latitide is probahly but seldom 
attainable, and has only been once passed :-And, 

That while the antarctic ne plus ultra appears 
t o  be the 72d degree of latitude, that of the arctic 
zone extends at least to the 82d degree, or 600 
miles further, so that while the closest approach to 
the South Pole is not nearer than 1130 miles, the 
common and annual approach to the North Pole 
is within 600 miles. 
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CHAPTER V. 

OBSERVATIONS ON THE ATMOSPHEROLOGY OF 
THE ARCTIC REGIONS ; PARTICULARLY RELA- 
TING TO SPITZBERGEN AND THE ADJACENT 
GREENLAND SEA. 

SECT. 1. 

Remarks on the Climate of t?Le Arctic Regions, 
and the EJkcts of Cold. 

THE climate of Spitzbergen and the adjacent sea, 
is, in the autumn and spring seasons, variable and 
tempestuous. The temperature passes through its 
extreme range, which probably exceeds fifty degrees 
in the same season, or even in the same month, 
with a rapidity unknown in countries situate within 
the temperate zones. North, west, and east winds 
bring with them the extreme cold of the icy regions 

X 2  
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immediately surrounding the Pole, whilst a shift of 
wind to the south-west, south, or south-east, elevates 
the temperature towards that of the neighbouring 
seas. 

It is not easy to associate with our ideas of sum- 
mer, the view of eternal ices and snow, and the sen- 
sation of almost perpetual frost ; yet, as the power 
of the sun is sometimes such as to produce a corn- 
fortable degree of warmth,-as much ice and snow is 
dissolved, and especially as on some parts of the 
shore vegetation appears, advances, and is perfected, 
-the name of Summer to  such a season may, for a 
limited period, be applicable. 

A n  Arctic winter consists of the accumulation of 
almost every thing among atmospheric phenomena, 
that is disagreeable to the feelings, together with 
the privation of those bounties of Heaven, with 
which other parts of the earth, in happier climates, 
are so plentifully endowed. Here, during the whole 
of the winter months, the cheering rays of the sun 
are neither seen nor felt, but considerable darkness 
perpetually prevails ; this, with occasional storms of 
wind and snow, and a degree of cold calculated to 
'benumb the faculties of man, give a character to 
those regions most repugnant to  human feeling. 

The most severe cold, says Crsmtz, that ocrmrs in 
Greenland, sets in, as in temperate climates, '' after 
the New-Year, and is so piercing in February aild 
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March, that the stones split in twain, and the sea 
reeks like an oven *.” 

When the sun returns to enlighten the benight- 
ed north, the arctic countries become more tolerable. 
The months of May, June and August, are even 
occasionally pleasant ; but with July, and partially 
with June and August, the densest fogs prevail. 
On these occasions, though the temperature of the 
air be mild, the feelings are much more annoyed, 
and the spirits much more depressed by this tedious 
and painhl obscurity, than by the enduring of a 
much colder atmosphere. 

The temperature of the atmosphere, in the polar 
seas, is, in the summer months, very uniform. In  
the month of July, when fogs occur, the thermo- 
meter is generally near the freezing point, and is 
found not to be above three or four degrees higher at 
mid-day than it is at mid-night, and sometimes, 
with steady winds and constant fog, the tempera- 
ture does not vary above a degree or two for several 
days together. But in the spring and winter sea- 
sons, the atmospheric temperature is subject to very 
p a t  and rapid alterations ; and it is worthy of ob- 
servation, that the most remarkable of those chan- 
ges are frequently simultaneous with the greatest 
changes of pressure. 

* History of Greenland, vol. i. p. 43. 
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The following Table affords a view of the most 
considerable variations of temperature which have 
ocourred within the sphere of my own observation, 
but it is probable that they bear no comparison 
with those alterations of temperature which take 
place in the winter montho, Those instances dis- 
tinguished by an asterisk, will be found by reference, 
to the Table of remarkable Barometrical Variations 
hereafter given, to have been attended with corres- 
Bopdent changes of  atmospheric pressure. 

TABLE 
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TABLI f Remarkable C h ~ q  

Month, &c. 

April 19. - so. - 4. - 14. - 20. 
May 5. - 14. - 3. 
June 11. 
July 12. 
April 23. - 23. - 24. - 24. 
May 2.2. 
June 21. 

April 10. - 13. 
May 11. - 13. - 14. - 18. 
June 13. 
April 10. - 16. - 94. 
May 14. 
June R. 
June 14. 
April 10. - 11. - 12. - 16. 
May 5. - 11. 
June 10. 
April 27. 
May 14. 

June 16. 

JuIy 27. 

- 16. 

Latitude. 

76".10' 
78.30 
70.33 
70.52 
76.21 
7 7 . a  
77. 2 
75.35 
78.44 
77.56 
80. 7 
80.10 
80.10 
80.10 
77.28 
78. 2 
69.45 
71. 0 
71. 0 
78. 9 
78. 6 
78. 9 
77.36 
78.23 
74.56 
77.50 
'78.1 6 
77. 7 
79.10 
78.33 
71.24 
73. 4 
73. 5 
73.55 
78.10 
78.46 
79.47 
78.20 
76.15 
75.12 
78.17 

es of Ten 
Thermometric 

Changes. 

1 7" 
14 
RO 
20 
18 
14 
21 
16 
9 
7 
11 
18 
25 
39 

' 14 
14 
12 
25 

20 
11 
18 
18 
12 
17 
14 
14 
12 
8 

14 
19 
13 
17 
14 
12 
14 
15 
1s 
8 

13 
9 

3Ri 

erature. 

Interval. 
Hours. 

18 
a 
21 
1% 
22 
2 

24 
7* 

16 
11 
8* 
12* 
!24* 
80* 
10 
12 
16 
22 
R4* 
12 

R 
8 

12 
12 
12 
14 
8 

10 
12 
20 
19 
10 
24 
11 
10 
12 
14 
9 

10 
9 

16 
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From the circumstance of the thermometer and 
the barometer frequently suffering great and rapid 
simultaneous changes, the thermometer becomes a 
valuable appendage in assisting in the prognosti- 
cation of the weather. Thus, when the thermome- 
ter rises with a falling barometer, a stom may be 
expected from the south. When the barometer 
rises and the thermometer falls, during a southerly 
storm, the return of fine weather is indicated, with 
a change of wind towards the north. When the 

' barometer falls, together with the thermometer, du- 
ring a southerly or easterly breeze, a northerly or 
westerly wind may be expected, but not of great 
intensity, unless the fall of the barometer be very 
considerable. 

The great depression of temperature which takes 
place in the proximity of ice with a northerly wind, 
appears equally as considerable to the feelings in 
low as in high latitudes. Thus the ice, when ac- 
cumulated into a connected body, extending, ap- 
parently, from the place of observation to the Pole, 
causes an equalization of temperature between the 
two situations, so that whatever may be the lati- 
tude, it is probable, that the cold under a strong 
northerly gale, will be very nearly as intense as at 
the Pole. I n  confirmation of this, I inay re- 
mark, that as great t~ degree of cold as ever 1110- 

ticed, in a series of twelve years' obscrvations, (once 
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excepted), was in the latitude 71i0, April 12. 1814, 
when the mean of three thermometers indicated 
the temperature of zero ; and on the same occasion, 
during an interval of three days, the mean tempe- 
rature was less than 50. The wind, in the mean 
time, was constantly from the north-eastward, ge- 
nerally blowing a gale, but sometimes moderate. 
On the 25th April 1813, latitude BOo, the thenno- 
meter fell to -h0 during a hard gale from the north- 
east (per compass), but, on account of the ship be- 
ing driven away from the ice, it soon rose to 100 or 
15O. These are the only instances in which I have 
observed the thermometer at zero ; though on one 
occasion, in the year 1803, April 23., when we hqd 
no thermometer in the ship, I am persuaded the 
cold was still more intense, as I never observed its 
effects so apparent. Tcn or fifteen men were em- 
ployed on the main-yard in an operation whicli oc- 
cupied them about a quarter of an hour ; of these, 
it was found, when they descended the mast, 
that scarcely one had escapcd being frost-bitten ; 
some in the hands, some in the feet, and others in 
different parts of the face. The effect of the ice 
in reducing the temperature, is so considerable, that 
our proximity to it is often announced by the cold- 
ness, before it can be seen. I n  consequence of this, 
the difference of a few leagues in position some- 
times produces a surprising increase of .cold. On 
the 29th of April 1815, in latitude 78" near Spitz- 
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bergen, we had a temperature of 190 to 2410, while 
ships at the distance of only 14 or 15 leagues to 
the north-west of us, had a uniform cold of 8 de- 
grees. 

The Greenland sailors being well defended from 
external cold, by a choice selection of warm clothing, 
generally support the lowest temperature, after a 
few days habitude, without much inconvenience. 
When, however, its attacks are not padual, as 
when a ship, which has attained the edge of the 
ice under a southerly gale, is suddenly exposed to a 
northerly breeze, the change of temperature is so 
great and so rapid, that the most hardy cannot con- 
ceal their uneasiness under its first impressions. In  
one of the instances above quoted, in the year 1814, 
when a temperature of zero :occurred, we reached 
the latitude of 700, without experiencing any cold 
below 30" ; but in less than twenty-four hours, the 
thermometer fell 250, and indicated a temperature of 
50. Thus, between the time of my leaving the deck a t  
night, and arising the following morning, there was 
an increase in the cold of about 20". This remarkablc 
change was attended with singular effects. The 
circulation of the blood was accelerated,-a sense of 
parched dryness was excited in the nose,-the 
mouth, or rather lips, were contracted in all their 
dimensions, as by a sphincter, and the articulation 
of many words was rendered difficult and imperfect ; 
indeed, every part of the body was more or less sti- 
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mulated or disordered by the severity of the cold. 
The hands, if exposed, would have been frozen in a 
few minutes ; and even the face could not have re- 
sisted the effects of a brisk wind, continued for any 
length of time. A piece of metal when applied to 
the tongue, instantly adhered to it, and could not 
be removed without its retaining a portion of the 
skin ; iron became brittle, and such as was at all of 
inferior quality, might be fractured by a blow; 
brandy of English manufacture and wholesale 
strength, was frozen ; quicksilver, by a single process, 
might have been consolidated; the sea, in some 
places, wag in the act of freezing, and in others ap- 
peared to smoke, and produced, in the formation of 

Ji-ost-rime, an obscurity greater than that of the 
thickest fog. The subtile principle of magnetism 
seemed to be, in some way or other, influenced by 
the frost ; for the deck compasses became sluggish, 
or even motionless, while a cabin compass traversed 
with celerity. The ship became enveloped in ice ; 
the bows, sides, and lower rigging were loaded ; and 
the rudder, if not repeatedly freed, would, in a short 
time, have been rendered immoveable. A consider- 
able swell at this time prevailing, the smoke in the 
cabin, with the doors closed, was so intolerable, that 
we were under the necessity of giving fiee adinission 
to the external air to prevent it. The consequence 
was, that in front of a brisk fire, at the distance of 
8 yard and a-half from it, the temperature was 250 ; 
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water spilt on the table fioze, and, indeed, conge- 
lation took place in one situation, at the distance of 
only two feet from the stove. Hoar-frost also ap- 
peared in the sailors bed cabins, arising from their 
breath, and was deposited upon their blankets. 

Under a temperature such as this, the effects of 
which have just been described, the whale-fishery 
could not be prosecuted ; for nature could not- SUS- 
tain any continued exposure to the pungent force of 
the wind. With a calm atmosphere, however, the 
sensible effects of cold are singularly diminished ; 
the cold of zero then becomes equally supportable 
with the temperature of 10,15, or even 20 degrees, 
when impressed by a brisk wind ; hence, the sensa- 
tions produced on the body, become a very equivocal 
criterion for estimating the degree of cold. 

The effect of cold in’ preventing the traversing of 
compasses exposed to its influence, has been noticed 
by some navigators. Ellis, in his voyage to Hud- 
son’s Bay, in conclusion of some remarks on this 
subject, states, as a remedy against this inconveni- 
ence, the propriety of removing the compasses into 
a warm place, by which the needles speedily resume 
their activity. 

It does not appear, from experiments made on 
this subject, that the inferior activity of a com- 
pass when exposed to a cold atmosphere, arises 
from any diminution in the magnetic energy, but 
rather from ‘some peculiar effect produced in the 
needle, or in the centre on which it turns. For nei- 
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ther the attractive nor directive power of the mag- 
net, appears to suffer any diminution by an increase 
of cold. A magnet which, with difficulty, support- 
ed a weight of seven pounds in my cabin, where the 
temperature was 50°, on being removed into the air, 
where a cold of So prevailed, also supported the 
same, and after some interval one pound more : but 
on another pound being added, the weight fell 0% 

and it would then only carry seven pounds as be- 
fore. Hence, the attractive property of the magnet 
could not be said to be diminished, and scarcely to 
be increased, by a reduction of temperature amount- 
ing to42'. A theodolite needle, 5.55inches in length, 
when made to oscillate horizontally in the cabin, 
performed ten vibrations in sixty seconds, and then 
ceased. On the deck, it oscillated five times in 
thirty seconds, and then ceased. Thus, the time re- 
quired for performing a vibration, was the same 
both in a high and in a low temperature ; conse- 
quently, the directive force is unaffected by changes 
in temperature ; but the number of vibrations per- 
formed by the needle, though equally deflected from 
the magnetic meridian when set in motion, was 
inuch fewer in a cold situation, than it was in a 
warm one. Hence, though the magnetic influence, 
both as to its attractive and dircctivc property, be 
fully as great in low as in high tempcratures, yet 
there appcars to  be an increase of friction, or an in- 
troduction of some uiikiio~n principle, which OCCR- 

1 
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sions a diminution in the mobility of magnetic 
needles, when the degree of cold is very much in- 
creased. 

Many remarkable effects of severe cold, are to  be 
met with in the journals of the polar navigators, 
who have wintered in Spitzbergen, Nova Zernbla, 
Greenland, Hudson's Bay, Iceland, and other situa- 
tions, subject to the visits of the polar-ice, or where 
ice is formed on the sea. 

Captain James, when wintering in Hudson's Bay, 
latitude 53" N., experienced such a severity of cold, 
that on the loth of December, many of the sailors 
had their noses, cheeks, and fingers frozen as white 
as paper. On the Blst of the same month, their 
sack, vinegar, and oil, with every other thing that 
was liquid, were fiozen so hard, that hatchets 
were required for cutting them with ; the inside of 
their hut, at the same time, was lined with ice, to 
within a yard of the fire ; and the clothes on their 
beds were sometimes covered with hoar-frost. 

Ellis, whowintered in Hudson's Bay in 1746-7, in 
a creek of Haye's River, latitude 57' 30: remarked 
several curious effects of cold. In the creek where the 
vessel lay, much ice appeared on the 5th of October ; 
on the 8th, it was covered with a sheet of ice ; and 
on the 31st, the river was frozen over quite hard. 
BY the 3d of November, bottled beer, though wrap- 
ped in tow and placed near a good constant fire, 
was found to  bc frozen solid; and in the course of 
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the winter, beer casks placed in the ground, at the 
depth of several feet, froze almost solid, and some of 
them burst; many of the sailors had their faces, 
ears, and toes frozen ; iron adhered to  the fingers ; 
glasses used in drinking stuck to the mouth, and 
sometimes removed the skin from the lips or tongue ; 
and, a sailor, who inadvertently used his finger for 
stopping a spirit bottle, in place o f  a cork, while re- 
moving it from the house to  his tent, had his finger 
fast frozen in the bottle, in consequence of which, a 
part of it was obliged to be taken off', to prevent 
mortification. 

Captain Middleton, in describing the cold of Hud- 
son's Bay, notices the bursting of ice, rocks, trees, 
joists and rafters of buildings, with a noise like the 
firing of cannon, as an effect of severe frost. He 
also states, that those persons who go abroad in 
north winds, are liable to  have thei.c.-ai'ms, hands 
and faces blistered and frozen in 'a shocking man- 
ner ; in such a degree, itideed, that the skin occa- 
sionally peels off when they enter too suddenly in- 
to a warm apartment. 

A Hamburgh whaler, under the command of Ja- 
cob Janzen, was beset by the ice near Spitzbergen, 
in the year 1'169, and detained until the middle of 
November, during which, though they were con- 
stantly driving to the southward, a most intense 
cold was sometimes 
early in November, 

experienced. On one occasion, 
the effect of the frost was such, 

1 
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that the seams in the upper part of the ship’s sides 
cracked, and opened with a noise resembling the re- 
port of a pistol, so that it was apprehended the ship 
would either sink or fall to pieces. These openings, 
at first, rendered the vessel very leaky, but after she 
was liberated and got into open water, and into a 
milder climate, they closed and became again im- 
pervious to water *. 
In the interesting narrative by Pelham, of the 

preservation of eight seamen, who were accidentally 
left in Spitzbergen, in the year 1630, and wintered 
there, are some remarks on the effects of cold. The 
sea of the bay where they took up their abode, 
froze over on the loth of October. After the com- 
mencement of the New-Year, the frost became mogt 
intense. It raised blisters in. their flesh, as if they 
had been burnt with fire ; and if they touched iron 
at such times, it would stick to their fingers like 
birdlime. Sometimes, when they went out of doors 
to  procure water, they wcre seized in such a way by 
the cold, that their flesh felt as sore as if they had 
been cruelly beaten, 

Seven Dutch sailors who wintered in Spitzber- 
gen in the year 1633-4, were exposed to such a de- 
gree of cold, that as early as the 13th of October, 

Reschryving der Walvisvangst, vol. iii. p. 17. This ef- 
fect, it may be observed, was probably caused by dryness ra- 
ther than cold. 
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casks of beer placed within eight feet of the fire, froze 
three inches thick, and soon afterwards became al- 
most entirely consolidated. I n  all cases of beer, 
ale, wine and spirits, freezing, it may be observed, 
that the aqueous parts only freeze so as to become 
solid ; whereby, even in ale or beer, the liquor be- 
comes coilcentrated in the centre, until almost as 
strong as spirits. 

When the Dutch navigator, Barentz, wintered in 
Nova Zembla, in 1596-7, a most extraordinary de- 
gree of cold was sometimes felt. During the month of 
November, in the hut erected by the miserable sailors 
for their accommodation, ice two inches thick formed 
on the floor, and their beds were covered with hoar- 
frost ; and when the people washed their liiien in- 
doors, it would sometimes freeze almost immedi- 
ately on being taken out of the warm water. In 
December, wine froze in their hut, so that they 
were obliged to  melt it cvcry time an allowance was 
served out. At the close of the year, the intensity 
of the cold almost deprived the suffering sailors of 
sensation ; they had recourse to  hot stones, as an 
application to  their feet and bodies, for keeping 
them warin ; and though sitting before the fire, their 
backs would sometimes be white with frost, and 
their stockings would be burnt before they felt 
any warmth in their feet. 

The effects of cold at Disco, as observed by 
&I- Paul Egedd, on the 7th January 1738, and re- 
corded by David Crantz, in his excellent (' History 

vox,. I. P 
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of Greenland,” are too striking to be omitted. 
cc The ice and !hoar-frost,” says Egede, cc reach 
through the chimney to the stove’s mouth, without 
being thawed by the fire in the day-time. Over 
the chimney is an arch of frost, with little holes, 
through which the smoke discharges itself The 
doors and walls are as if they were plastered over 
with frost, and, which is scarcely credible, beds are 
often frozen to the bedsteads. The  linen is frozen in 
the drawers. The upper eider-down bed and the 
pillows are quite stiff with frost an inch thick from 
the breath.” 

These effects of cold, so different fiom any thing 
experienced in Britain, are not greater than might 
be expected, when we consider the lowness of the 
temperature which sometimes prevails. 

The morbid effects of a low temperature, in 
the degree in which the Greenland sailors are 
exposed to it, are principally confined to thc 
partial freezing of particular members. Thus the 
hands, feet, or even the face, are occasionallyjkost- 
bitten. The prompt application of spirit of milie 
with friction, or a hearty rubbing with snow, so as 
to keep the temperature of the part low until the 
circulation is restored, scldom fails as a specific. 
The principal diseases incident to this cause, may 
be comprised under the genera catarrhus and scor- 
butus, although intermittents, asthmas, &c. somc- 
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times attack persons who have been subject to such 
complaints, Catarrhs are very rarely followed by 
any dangerous conseqnences, but are generally ex- 
pelled without proving the harbinger of other dis- 
orders. 

It is a prevailing opinion, that sudden transitions 
from heat to cold, are very inimical to health. 
Where the heat is productive of copious perspira- 
tion, the sudden exposure to  cold might operate un- 
favourably ; but where no sensible perspiration pre- 
vails, I have never seen, in a healthy person, any ill 
effects resultingfrom the greatest transitions. For my 
own part, indeed, whenever I have occasion to  expose 
myself to  a severe cold, I like to get the body well 
warmed, finding that the more I am heated tlielonger 
I can resist; the cold without inconvenience. Inter- 
nal warmth, however, is clearly preferable to super- 
ficial heat, and the warmth produced by simple 
fluids, such as tea or soup, prefcrable to that occa- 
sioned by spirits. After the liberal use of tea, I 
have oftcn sustained a cold of 100, at the mast- 
head, for several hours without uneasiness. And 
though I have often gone from the breakfast 
table, where the temperature was 50 or 60 de- 
pees, to the mast-head, wherc it was 100, and 
without any additional clothing excepting a cap, 
yet I never received any injury, and seldom much 
illcoiivenience from the uiicommon transition. 
I%ncc when the sea is smooth, so that the smoke 

Y 2  
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of the stove can make its escape, I generally have 
my cabin heated as high as 50 or 60 degrees, 
and sometimes upward, though I am liable to  be 
called upon deck or even to  the mast-head, at a mo- 
ment’s warning. 

I n  these frigid regions, the scurvy becomes a 
very alarming disease. It is, however, rarely seen 
in a Greenland ,ship, and is chiefly known to be 
destructive here, from the miserable manner in 
which many individuals have perished, by attempt- 
ing to winter in Spitzbergen and the neighbouring 
countries. It seems, however, pretty certain, that 
this disease is not so much influenced by the seve- 
rity of the climate, as by the use of improper ali- 
ment. From an excellent paper on this subject, 
by Dr John Aikin, published in the Memoirs of 
the Litcrary and Philosophical Society of Man- 
chester, we may very satisfactorily deduce the con- 
clusions following :- 

That the intense cold which prevails, is probably 
the proximate cause of the scurvy attacking persons 
attempting to winter in arctic countries. 

That the mode of living is nevertheless of such 
essential importance, as to be capable of either 
bringing on or repelling the attacks of the disease. 

That the use of salted provisions and spirituous 
liquors, form a regimen the inost inimical to  health, 
by inducing a state of the body so liable to  the at- 
tacks of the scurvy, that under all recorded instan- 
ces, this disorder, in all its scrcrity, has constantly 
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followed, and has seldom failed to produce its most 
deleterious effects. And, 

That, on the contrary, the constant use of fiesh 
provisions, whether cured by cooking, freezing or 
smoking, the occasional use of oleaginous substan- 
ces, together with frequent exercise, a warm dwel- 
ling and warm clothing, may be considered as a 
plan of living which, if judiciously pursued, would 
be the best calculated for the preservation of health, 
and so probably effectual, that there would be little 
danger of resisting diseasc throughout the severi- 
ties of a Spitzbergen winter. 

' 

Though the weather in the polar regions is very 
damp and unpleasant in some of the summer 
months, yet the very equable temperature wliicli 
prevails, renders this season of the year particular- 
ly healthy. 

The antiseptical property of frost is rather re- 
marltable. Animal substances, requisite as food, 
of all descriptions, (fish excepted), may be taken to 
Greenland, and there preserved any length of time, 
without being smoked, dried or salted. No prepara- 
tion, indeed, of any kind, is necessary for their pre- 
servation, nor is any other precaution requisite, ex- 
cepting suspending them in the air when taken 
011 shipboard, sl~ielding them a little from the sun 
and wet, and immersing them occasionally in sca- 
water, or throwing sen-water ovcr tliem after heavy 
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rains, which will effectually prevent putresceiicy 
on the outward passage; and in Greenland, the 
cold becomes a sufficient preservative, by freezing 
them as hard as blocks of wood. Beef, mutton, pork 
and fowls, (the latter neither plucked nor drawn,) 
are constantly taken out from England, Shetland 
or Orkney, and preserved in this way. When 
used, the beef cannot be divided but by an axe or 
a saw ; the latter instrument is generally preferred. 
It is then put into cold water, from which it derives 
heat by the formation of ice around it, and soon 
thaws; but if put into hot water, much of the 
gravy is extracted, a i d  the meat is injured witli- 
out being thawed more readily. I f  an attempt 

, be made to cook it before it is thawed, it may 
be burnt on the outside, while the centre remains 
raw, or actually in a fiozen state. The moisture is 
well preserved by freezing, a little from the surface 
only evaporating, so that if coolted wlicn thrcc, four 
or five months old, it will frequently appear as pro- 
fuse of gravy as if it had been but recently killed. 
But  the most surprising action of the frost, on fresh 
provision, is in preserving it a long time from pu- 
trefaction, even after it is thawed and returlls illto 
a warm climate'". I have eaten unsalted mutton and 

- ~ ~~ 

* In the year 1808, a leg of mutton which was taken out 
to Greenland in the ship Resolution, returned to Whitby un- 
salted. It was then allowed to remain on board of the ship, 
exposed to the sun during two remarkably hot days, when the 



beef nearly five months old, which has been con- 
stan tly exposed to a temperature above the freezing 
point for four or five weeks in the outset, and occa- 
sionally assailed by the septical influences of rain, 
fog, heat, and electricity, and yet it has proved per- 
fectly sweet. It may be remarked, that uiisalted meat 
that has been preserved four or five months in a 
cold climate, and then brought back to the British 
coasts during the warmth of summer, must be coii- 
sumed very specdily after it is cut into, or it will 

thermometer in the shade was as high as 80". After this, it 
was presented to an epicure in the town; and although it was 
reduced to about half its original dimensions by the loss of fat, 
&c. it was declared, when cooked, to be the most exquisite inor- 
sel that he had ever tasted. 

Another remarkable instance of beef and mutton being kept 
a long time unsalted, under very unfavourable circumstances, 
occurred in my visit to the Spitzbergen fishery, in the year 
1817. Our stock of fresh provision was killed on the 17th of 
March, soon after which the ship was expected to sail ; but uii- 
favourable winds detained us in port until the 1st of April. 
During this interval, the weather being vcry mild, our fi*esh 
meat was hung up in a large warehouse, to shelter it from the 
sun and rain. Until the 21st of April, we had so little frost, 
that it remained soft ; but soon afterwards it was hard frozen. 
After the middle of June, the weather became mild, the sum- 
mer-fogs set in, and the meat soon thawed. Every day in Ju- 
ly, but four, we had either fog or rain, with an average tem- 
perature of 3v.8. The last of this provision was cooked about 
the 13th of August; and although the average temperature for 
fourteen days, had been above SO', yet it proved sweet and pa- 
latable. 
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fail in a day or two. It will seldom, indeed, keep 
sweet after being cooked above 20 or 30 hours. 

A further antiseptics1 effect is produced by the 
cold of the polar countries, on animal and ve- 
getable substances, SO as to preserve them, if they 
remain in the same climate, unchanged for a period 
of many years. ‘$ It is observable,’’ says Martens, 
in his ‘‘ Voyage to Spitzbergen,” ‘‘ that a dead car- 
case doth not easily rot or consume ; for it has been 
found, that a mail buried ten years before, still re- 
tained his perfect shape and dress.” An instance 
corroborative of this remark, is given by 14. BZeuzt, 
who, in his Atlus Historipe, informs us, that the 
bodies of seven,Dutcli seamen, who perished in Spitz- 
bergen in the year 1635, when attempting to pass 
the winter there, were found twenty years after- 
wards, by some sailors who happened to land about 
thc place where they were interrcd, in a perfect 
state, not having suffered the smallest dcgrec of 
putrefaction. 

Wood and other vegetable substances are pre- 
served in a similar manrier. During niy explora- 
tion of the shores of Spitzbergen, in the year 1818,- 
several huts, and some coffins built entirely of wood, 
were observed. One of the latter appeared, by an 
adjoining inscription, to contain the body of a na- 
tive of Britain, who had died in the year 1788 ; and 
though the coffin had lain completely exposed, ex- 
cepting when covcred with snow, during a period of 
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thirty years, the wood of which it was composed, 
not only was undecayed, but appeared quite fresh 
and new. It was painted red ; and the colour even 
seemed to be but little faded. Things of a similar 
kind, indeed, have been met with in Spitzbergen, 
which have resisted all injury from tlic wcather, 
during the lapse of a century. 

SECT. 11. 

General Remarks on Meteorology, with a n  In- 
vestigation of t7~e Mean Monthly, and Annual 
Tenaperature of the North Polar Regions, in- 
cluding some Infirences on the Constant Ten- 
dency to Bpalizatiolz qf Tenperatwe in. t?k 
Atmosphere. 

THOUGH in a state of rapid improvement, the 
science of Meteorology is acknowledged to be yet in 
its infancy. 

Prior to the 17th century, 110 accurate mode of 
ascertaining the variations in atmospheric tempera- 
turc was known ; and, before the discovery of the 
weight of theatmosphere by Torricelli, about the year 
1630, no means of registering its variations of pres- 
sure could be known or practised. Hence we can 
have no very correct idea of the relative tempera- 
ture of climates, in the present and remote periods, 

1 
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unless from occasional historical remarks of the form- 
ation of ice in particular lakes, rivers, or parts of 
the sea, or from the capability of the earth, in any 
region, for producing certain fruits or grain which 
cannot now be raised, or the contrary. 

Until after the 17th century, meteorology seems 
to have been principally attcnded to, at least as far 
as regards the indications of wind a i d  rain, by illi- 
terate persons ; the success of whose occupations de- 
pending considerably on their ability to anticipate 
the most particular atmospheric cliaiiges, necessi- 
tated them to study the facc of the sky. The va- 
rious appearances of the clouds, of the sun, moon, 
and stars, together with the notes or peculiar ac- 
tions of certain animals, were their principal signs, 
But since the invention of the barometer, and more 
particularly of late years that it has become of ge- 
neral use, the farmer avails himself of its oscilla- 
tions, in predicting such changes as affect his inte- 
rests, by endangering the fruits of his industry. I n  
consequence of this increased use of the thermome- 
ter and barometer,-instruments approaching so near 
to perfectian, that their indications in the most dis- 
tant quarters of the globe can be conipared, and the 
comparison relied on,-meteorology, as a science, has 
made a considerable advance. Not only has it received 
an increased attention from professed philosophers, 
but also from retired persons of a scientific turn, who, 
within the last few years, have been in the habit 
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of attending to the phenomena which these instru- 
ments indicate, in thc vicinity of their different 
places of abode. These records have already been 
useful ; but, by continuing to register their obser- 

+vations upon the atmospheric changes, until a suf- 
ficient number shall be obtained, they will confer 
ai1 important obligation on the generalizing meteo- 
rologist, and contribute to the advancement of the 
scieiice of the atmosphere. 

Among philosophers, &layer, ICirwan, I'Iutton, 
Franklin, Play fair, Leslie, Wells, Forster, Nalley, 
De Luc, Fontana, La Place, Humboldt, D'Alem- 
bert, and numerous others, have laboured in the 
science of meteorology with various credit and suc- 
cess. Among these, Professor Mayer has given us 
a forinula for determining thc temperature of any 
situation on the globe, where observations have not 
been made. Dr Mutton has presented us with a 
theory of rain, ingenious and plausible, and calcu- 
lated to explain some phenomena, which could not 
before be accounted for, on any allowed principle, 
ICirwan, I-Iumboldt, and others, have advanced our 
knowledge of thc climates of different countries, by 
their laborious rcsearches on atmospherk tcmpera- 
ture. Dr Wells, by his investigation of the phe- 
nomcna of dew, has accomplished a most iiiteresting 
result in the discovery of the cause on which its for- 
mation depends; Professor Leslie, by the invention 
of several curious and useful instruments, and by his 

1 
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profound researches 011 the relations of air to heat 
and moisture, and on the propagation of heat and 
cold through the atmosphere to distant regions, has 
contributed very largely to  the advancement of me- , 

teorological knowledge, and to our information on 
the propcrties of the atmosphere : and, in his inven- 
tion of a correct hygrometer, the action of which is 
dependent upon known and calculable philosophical 
principles, he has presented thc nietcorologist with 
a gift, which, when more generally known and adopt- 
ed, will afford results, on the dryiiess and dampness 
of the atn~osphcre, as satisfactory as those on its tem- 
perature and pressure. 

Such researches as these have not becn made in 
vain ; yet the knowledge of atmospheric phenomena 
must remain in imperfection, until the relations t o  
each othcr, of heat, electricity, pressure, &c. the 
principles 011 which these phcnomeiia are supposed 
to depend, be ascertained, and the laws by which 
they arc individually governed, be fully discovered. 
But when we consider the difficulty of investigating 
the characters and properties of principles so ob- 
scure, and fluids so subtle as air, aqueous vapour, 
electricity, light, heat, &e. there is reason to believe 
that their various combinations and effects on each 
other, will never be wholly elucidated. 

In the economy of Nature, we find that varying 
and fluctuating phenomena are produced by oppos- 
ing or counteracting forces or principles ; and that 
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whenever one or more of these forces, by any dis- 
turbing cause, gains an extraordinary advantage 
over the counteracting priiiciple, the latter, in its 
turn, by a kind of oscillation produced by the pre- 
vailing tendency to equilibrium, recovers nearly an 
equal advaiitage over the other ; and hence, when- 
ever any extraordinary disarrangement takes place, 
it is seldom evidenced by the appearance only of a 
single great oscillation, or wave, as it were, which 
immediately subsides ; but it is usually followed by 
other lesser fluctuations, until the equilibrium of 
the repelling forces be in some measure restored. 
Though, in some phenomena, this equilibrium ne- 
ver exactly takes place, yet the tendency t o  it is 
fully evidenced by the re-action which may general- 
ly be observed. This doctrine is applicable to  the 
phenomena of waves, tides, winds, pressurc and 
temperature of the atmosphere, as well as numerous 
other inequalities discovcrable in the operations of 
Nature. 

The temperature of the atmosphere,in any particu- 
lar region, is one of those phenomena, which, however 
they may fluctuate, or whatever niay be their daily, 
monthly, or yearly variations, and however uiicqual 
and capricious thcse variations may appear to be, 
will, on the average of nuincrous corresponding pe- 
riods, be found to be dependent y o n  some certain 
laws, tending to  produce equilibrium ; so that the 
general results are remarkably uniform. This is a 
fact now generally received ;-a fact which becomes 
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the inore interesting and striking, the more it is in- 
yes tigated. 

When we experience particularly cold winters, 
or particularly hot summers, ,we might suppose that 
the mean temperature of the years in which the for- 
mer occur, would be greatly below, and that of the 
years in which the hot summers-occur, would be great- 
ly above the general standard. But this will seldom 
be found to  be the cases. For here the causes, 
whatever they may be, which tend to produce the 
equilibrium, exert their influence, and compensate 
for the disarrangement, by sn cxtraordinary supply 
or abstraction of heat, whereby the general meaii is 
still preserved ncarly uniform. Hence in temperate 
climates of the northern hemisphere, the mean tem- 
perature of any one year, derived from the mean of 
the daily extremes of heat and cold, or fiom any 
particular number of daily observations, continued 

~ 

When the frost was,so severe in London, that the Thames 
was passable on the ice, in 1788, tlie mean temperature of the 
year was 50O.6, being within a small fraction of a degree of the 
standard; and in 1796, when the greatest cold ever observed in 
London occurred, the mean temperature of the year was 60".1, 
which is likewise within a small fi*action of a degree of the 
standard temperature. In the severe winter of 1813,-14, when 
the Thameq Tyne, and other large rivers in England were 
completely frozen over, the mean temperature of the two years 
was 49", being a little more than a degree below the standard. 
And in the year 1808, when the summer was so hot that the 
temperature in London wm as liigli as 9 3 O . 5 ,  the mean lieat of 
t11g y e a  was 50".5, which is about that of the standard. 
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through the course of twelve successive months, sel- 
doin differs from tlie general mean temperature, as 
derived from the observations of a great number of 
years, more than two or three degrees *. 

The inean teniperature of any single month, can- 
not be supposed to be equally uniform ; since the 
uncommon prcvalence of a south wind in winter, or 
a north wind in summer, may cause the particular 
month in which such winds occur, to  be considerably 
colder or warmer than the standard. This, however, 
does not differ so widely from tlie general mean of 
that month as might be expected $. 

- 

From the meteorological register kept at the apartments 
of the Royal Society, we find, that in twenty years, included 
between 1795 and 1814, the mean annual temperature was 
50'. 4. Now, in eight of these years, the mean temperature 
was within 0". 5, or half a degree of the general mean ; in tliir- 
teen years, within one'depee; in sixteen years, within two de- 
grees; and, in no instance, differed more than two and a half 
degrees from the general mean. Hence in similar climates, 
by one year's tl~ermometric observations, we derive the mean 
temperature thereof, within 2g, by a probability of at least 
twenty to one: that is, it is more than twenty to one, in the 
way of chance, but the annual mean temperature ascertained, 
is within 24' of the general mean, or standard temperature ; 
four to one thatj t  is within 2" ; three to two that it is within 
1.; and two to three, that it is within half a degree. 

1. The mean temperature in London, of the months of March, 
April, May, June, July, and August, never, in one instance, dif- 
fered so much frow the general mean temperature of the rcla- 
t h e  month, as 5"; and February, October, and November, ne- 
ver more than @; but the greatest difference in December, 
amounted to 8O.4; and in January, to ll'.4.-(1'li~l. Trans. 
1796 to 1815.) 
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My object in bringing forward these facts, is, to  
show what degree of reliance may be placed upon a 
limited number of observations upon the tempera- 
ture of the atmosphere of any country ; and the con- 
sequent degree of approximation to the truth, which 
may be reasonably inferred. As the mean annual 
temperature of a country is probably given, by one 
year’s observations only, to within two or three de- 
pees  of the truth, the mean of a period of eight or 
ten years, will probably come within one degree of 
the truth. Therefore, whenever we have a series of 
accurate observations conducted through such a pe- 
riod, we may, I think, consider the temperature of 
that place determined to the fraction of a degree. 

Thus, by a series of thermometrical observations, 
continued through the space of a few years, the 
mean temperature of different parts of the earth, 
particularly of most of the capital cities, and other 
remarkable places in Europe, has been ascertained 
to the satisfaction of the philosopher. From the 
comparison of the results of observations made in 
different countries, with each other, tracing the 
changes of temperature which appear, with certain 
changes of latitude or situation, some ingenious and 
philosophical men have endeavoured, by principles 
of analogy and induction, to determine the mean 
temperature of every parallel of latitude from the 
Equator to thc North Pole. For facilitating this 
purpose, Professor Mayer contrived a simple for- 
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niula *, which, through tlie extent of thc Atlantic 
Ocean, determined R temperature that was found 
to correspond with most of the observations which 
had been made, to a surprising nearness. For the 
estimation of the temperature of regions pecqli,zrly 
situated as to  elevation, or remoteiiess from the sca, 
either of which circumstaiices was foulid to dimi- 
nish the mean heat, differcn t philosophers have 
presented appropriate formulae. From hfayer's for- 
mula, and from all the tables of die niem tempcra- 
ture of the polar rcgioiis, which I have met with, 
the ternperaturc of the North Polc comes out about 
81" or 32", and that of latitude 7S0, about 33O or 
34" t. This has bccn coiisidered as a near approxi- 
mation ; and, so long as obscrvations were wanting, 
served for purposes of invcstigation, to coinplete the 
scale of the temperature of the &be. But though 
an approximation, it will bc fouiid to be very wide 

The following is Mayer's formula as given by Professor 
PLAYFAIR, in his rr Outlines of Natural I'liilosophy," vol. j. 
p. 296. 3cl edit. : 
" Let t be the mean temperature of any parallel of which 

the latitude is L, M the mean temperature of the parallel of 
4 5 O j  and M + E the mean temperature of the equator, then is 
t = M + E COS 2 L. In th is  formula, M = 58", and E = 2 i " .  
When 2 L > 90, cos 2 L is negative." 

t Mutton's Philosoph. and Mathem. Dictionary, edit. 181% 
Art. Temperature, (by Mayrr's formnla from Kirwan) :-- 

According to Leslie, Eilein. of 
Temperature of the Pole, 310 of lat. 78" 33". '2 

Geometry, 1). d&, 22" - 78" :;.1.",~ 

1'01,. I. z 
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of the truth ; for when we reach the regions of per- 
petual ice, a remarkable anomaly is discovered, &lie 
mean temperature falling below the cstimation by 
the formule, a t  once 17"! As this fact is of much 
importance in geaeralieing our knowledge of the 
temperature of the globe, I have subjoined to  this vo- 
lume a series of observations on the temperature, Stc. 
of the polar regions, conducted with care during 
twelve successive voyages to  thc Greenland sea *, 
from whence I am enabled to deduce the following 
conclusions as to  the probable temperature of the 
polar regions, in dieerent latitudes, during every 
month of the year. 

The mean temperature of the months of April, 
May, June and July, are satisfactorily derived, di- 
rectly fiom the meafis of the latitudes and of the 
observations of teinperature contained in the Appen- 
dix ;-but the mean temperature of the whole year, 
and of thc winter months, wherein no observations 
in such high latitudes havc yet been made, can only 
be ascertained from analogy. Fronz the cxaminatiori 
of numerous thermomctrical registers, particulnrly 
one consisting of 54,750 observations made in a suc- 
cession of fifty years, a t  Stockholm, the valuable re- 
sults of which are publislicdiii thc Aiinals of Philoso- 
phy, (v01.i.p. 113.) it would secm, that the month of 
April (Old Style) affords a temperature which, in 
northern latitudes, is the mean of the year ; or that 
a month, of which the middle is called the 27th-28th 

Appendix, No. I. 



of April (New Style,) furnishes a mean tempera- 
ture, which does not materially differ from that of 
the whole year*;-that a month, the middle of 
which falls on the 24th of J L ~ Y  is the warmest of 
the year ; or that in the average of centuries, the 
24th of July is probably tlie warmest day in the 
wholc year ;-that thc 22d-23d of .January is the 
coldcst of thc whole year ;-that the Igt11-20th of 
October, Rlld thc 27th-zsth of April, arc each 011 
a long average, of the samc incan temperature as 
that of the year ;-that tlic difference between the 
mean temperature of the year and that of Jaiiuary, 
is iicarly the saine, though probably not quite so 
great, as the difference bctween the mean of the 
year and that of July j- ;-and that in high northern 
latitudcs, thc progressivc increase of tcmperature 
from January to  July, and the decreasc froin July 

2 2  

* From the fifty years observations at Stockholm,wherein the 
mean temperature of every five days throughout theyear isgiven, 
the mem of the pentliemeron, which bears the mean tempera. 
ture of the year, is the 27th-26th of April, which is later by one 
clay onJy, than the middle-day of April (0. S.) And the mean 
of thirty daya, or fifteen preceding and fifteen following the 
2i’tll-ZSth of April, differs from the mean of the penthemeroil 
by 0111~ a snia11 fraction of a degree; consequently, a month, 
of which the 27th-28th of April is the middle, may be con- 
sidered as affording a temperature corresponding with that of 
the Yew. The 19th of October, takeii as a memi of five days, 
likewise affords the mean temperature of the year.-(See An-, 
rials of Phil. vol. i. p. 114, & 266.) 

-1. The tlifference between the mean temperature of die year 
mil tklt of J:lnuary, in Stockholm, is one-fburteentli part Jess 
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, to December, follow a similar ratio in almost every 
maritime situation. 

Considering, then, tlie mean temperature of the 
year tobe indicated by that of the87th-88thof April, 
I have collated 656 observations made on 242 days, 
in nine different years, extending equally before and 
after the 27th of April, from which the mcan tem- 
perature of the year in latitude 7@45', near the 
meridian of London, appears to be 180.86. Before 
proceeding to the investigation of the temperature of 
thc winter months, it will be convenient to  reduce all 
the monthly temperatures derived from my observa- 
tions to one parallel, say, to the latitude of 78" N. 
The observations of May, June and July, being ge- 
nerally made near the ice, and consequently pretty 
uniformly affected by its influence, arc reduced to 
one parallel, by applying, as 8 correction, the differ.. 
ence in the temperature of themean latitudeobserved 
and that of 78", as determined by Mayer's forinula, 
which, in these threc instances, does not, in any one 
case, amount to the third of a degree ; but the car- 
rectioii of the mean temperature of thc year as well 
as that of April, is, I acknowledge, more arbitrary. 
The  mean latitude of the observations for April 
is 75" 59' or 2" 1' fiom the parallel preferrcd. Con- 
sidering the circumstances as similar t o  those above, 

' 

than tlie difference between the mean of the year, and that of 
July ; and in London, (from the mcan o f  twenty years obser- 
vations,) one fifty-third part less.-Append. No. IJ. Tables 
E and E'. 
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the comection here would only have been about Oe.8 ; 
but as a peat  decrease of temperature takes place 
on removing from thc coast to the interior of a 
country, much more so must be the case in passing 
deeper into thc body of the polar ice, tlie frigorific 
effect of which on the general temperature is SO 

striking. Now, the observatians of May, June and 
July, were generally made in or very mear the body 
of ice, and mostly in similar situations ; but many of 
the observations of April were made at a consider- 
able distance from the ice, and consequently much 
less under its influence. 1 conceive, therefore, that 
3' of temperature foi tliese 80 of latitude, as a car- 
rection, is not too considerable ; and that this cor- 
rection is probably very iiearly what it ought to be, 
will more fully appear, when we observe the s-triking 
conformity betwceii this, together with all the other 
mean temperatures from observation,'and those deriv- 
ed from the calculations which follow, founded upon 
analogy. By the application of this correction, the 
temperature of April, latitude 78", bccomes 14'33, 
and the mean of the year in the same proportion 
exactly I?*. 

The general results of all the observations on the 
temperature of the Greeiiland sea, with the cor- 

~~~~ 

* As 2" 1' (the differelice of latitudc between the April ob- 
servations and iW), is to 3" (the correction of teinperuturc), SO 

is 1' 15' (the difference between tlie meitn latitude of the ob- 
scrvations for determining tlie meail temperatiire of tlie year, 
and latitude 78"), to i O . 8 6  (the correction of temperature for 
the mean of the ycar.) 
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Nean 
remp. 
>Yc& 
irom 
:ormu. 
bpp.G. 

L3O.74 
-3 

23.28 

31.72 

rections, to reduce them to 0110 parallel, and the 
comparison of the reduced mean tcmperatWes witli 
those derived by calculation from a formula which 
follows *, are contained in the following Table. 

Diffcr. 
betw. 
Mean 
Temp. 
by Cal. 
& Obs. 

OO.49 

-- 

0-7G 
0.35 - -  

- -  
e 

76-69 --- 
77.17 15.13 E, 11.20 W 

me, 78.15 14.40 E, 10.37 W 
77.18 - 
76.46 --- 

THERMOMETER. 
,- 

- -- _- 
370 1V.23 C 
956 22.81 A 

831 31.30 A 
548 37.28 D 

G5G 18.86 B 

lean 
kmp. 
by Obs 
educec 
olaLo 
‘9” N. 

.4‘.23 
22.52 

31.37 

37.00 

17.00 

-- 

- 

Having now discovered by observation, chiefly, the 
mean temperature of the months of April, May, 
June and July, and the probable mean temperature 
of the year, in the icy regions adjoining Spitzber- 
gen, I conceive it not difficult to  calculate, 011 very 
reasonable data, the temperature of the remaining 
months, in which no observations have yet been 
made. I shall still proceed on the basis of the 
Stockliolm register, as being one of the most com- 
plete and minute rcgisters that I have yet met with, 
besides having the advantage of referring to a high. 
er latitude 7 than any British register. 

-- 
a Appendix, No. 11. Table G. 
I Latitude 5~ 20’31”. 
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The difference between the mean temperature of 
tlie year and that o i  July, is 214' in Stockholm, 
anti 20. near Spitzbergen. l3nding not only that 
the clifferencc of temperature between the inean of 
the year and July, near Spitzbergeii, but that the 
progressive 'increase of temperature fiorn April to  
July, also bore a strong analogy to the relative cir- 
cumstances at Stockholm, P formed a scheme of de- 
cimals connccted with a simple formula, by which 
the same proportion of cliannge which has been ob7 
served to talw place evcry month at Stockdiolm, may 
be very readily applied to  any other country%, 
whence, situation and circumstances being iiear- 
ly similar, the temperature of unobserved months 
inay be calculated. The data requisite, are the tern- 
pcraturesof January and July, or themean of the ycar 
and July. My observations on the temperature of 
the atmosphere in the Greenland sea, afford the lat- 
ter data, from which, by the formula in the Ap- 
pendix, I have calculated the last column but one 
in the foregoing table, which agrees so nearly with 
thc results by observation, as to afford a strong prel 
sumptioil of the fairness of the inferences. By the 
same rule, thc temperature of January, latitude 78', 
comes out -1', that of February O O . 7 ,  March C.1, 
August 34O.9, September 27".8, October 18O.5, 
h w m b e r  9 O . 8 ,  and December 3 O . 1 .  

It might be urged against the truth of these inT 
ferelices and ctllculatioiis, that southerly winds may 

See Appendix, No. 11. Tables F and G. 



prevail more in winter than in those months where- 
in the temperature has been tried by observation, 
and consequently, that the weather would be warmer 
than it is here made out. I cannot find, however, 
any reason for supposiiig that this is the case, but 
rather the contrary, as will more particularly appear 
from the observations, in a following section, on the 
winds. 

Before I quit this speculative subject, I am na- 
turally led to thc consideration of the probable tem- 
perature of the North Pole. Following thc ex- 
ample of cvery generalizing meteorologist, I may, 
with some propriety, extend my speculations to the 
verge of the Earth, provided I can proceed on data 
not merely arbitrary or fanciful, but founded on ob- 
servation and analogy. 

It has been observed, that Professor Mayer’s 
thcoreni for ascertaining the temperature of every 
latitude, becomes exceedingly wide of the truth, 
wheii we approach the regions of perpetual ice, not- 
withstanding in most other situations on the sea, 
or bordering thereon, it holds sufficiently near. The 
anomaly is evidently the frigorific effect of the ice. 
Admitting, then, that Mayer’s formula, yhich has 
been received with very slight limitations, by almost 
every meteorologist, is founded on philosophical 
principles and correct Observation, and consequent- 
ly that it would have applied with accuracy through- 
out the northern hemisplierc, provided there had 
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been 110 particular cause to affect it,-then the meall 
telnperature of latitudc 76' 45' near the western 
coast of Spitzbergen, would have been 33- 8 instead 
of 18O.8, as shown by my observations, and the mean 
temperature of the Pole would liave been about 
31' *. Now, the difference between the mean tem- 
perature of latitudc 76" 45' by observation and cal- 
culation, whiJ1 is here 15", may be considered as 
the frigorific effect of the ice, becausc there is 110 
other known cause why there should be any differ- 
ence at all. But if the ice be the sole causc of the 
anomaly, it must chiefly produce its effect through 
the medium of those winds which brush over its 
surface t, whilst the mild winds from the south and 
east, will generally bring a temperature uninfluenced 
by it, and consequently tending to elevate the mean 
temperature above what it would be in a situation 
in the ice, so remote from the sea, that the milder 
winds could nevcr reach it unchanged. Now, 
at the Pole, no wind whatever could convey the 
mild influence of a temperate climate, because, from 

* I hcre follow KIRWAN, who, from Mayer's formula, cal- 
culates the temperature o f  latitude 77' at 33.7, and of 76' 
at 34.1 ; hence 7@ 45' or 76 = 85.8. Professor LESLIE, in 
the second edition of his Geometry, p. 496. calculates the 
temperature of 7V 45' at 34*.7, assuming that of the North 
Pole at 32'. 

f The effect of what has been called Radiation, being incon- 
siderable, under a dense atmosphere,' subject to almost daily 
obscurities by snow or fog, is not here brought into considera- 
tion. 

9 
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whatever direction it should blow, it must be cooled 
clowii by brushing over an extensive surface of ice ; 
consequently the full frigorific effect of the ice must 
be greater at the Pole, than in places situated at  or 
near the borders of the ice. For if Mayer’s formula 
be well founded, and if the difference betweep the 
observed temperature of the polar seas and that by 
estimation on this formula, be entirely the frigorific 
effect of tlic ice ;-then the frigorific effect of the 
ice in the parallels which have becii observed near 
the sea, will be to  the saine at the Bole, as the 
amount of frigid winds (or winds blowing over an 
extensive surface of ice,) during any period in those 
places whose temperatures have been observed, is to 
the amount of frigid winds during the same pcriod 
at the Pole. Letus apply this proposition €or examin- 
ing into the frigorific effect of the ice at  the Pole. 

From the meteorological results, coiitsincd in the 
Appendix, (No. 11. Table U.), it appears, that du- 
ring nine years observations made in the months of 
April and May, or such parts thereof as are used in 
the estimation of thc mean tcmperature, as statcd 
above, the wind blew off the ice, or €roin the land 
covercd with snow and ice ; that is, in the quarters 
indudcd between tlic S. W. b S. and N. E. points, 
(north about) 147.4 days+!+ ; but in the remaining 
quartcrs, included between N. E. and $. S.W. only 
58.8 days ; to the former of which, (147.4) if we 

See the next €olIowiiig Note. 
3 
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add 25.6 days (out of 35.5) of variablc wilds and 
calms, being the proportion of frigid winds in 
206.2 days, we find, that in the total pcriod of 
242 days, the temperature of the sir was moye or 
less influenced by the ice during 178 days of that 
pcriod, whilst there were oiily 55.5 + 10.9 = 69 clays, 
in which the winds blowing from the south and cast 
(increased by their proportion of the variable winds 
a id  calms) could not be said to be cooled by the 
iccx. Hence, as 173 (the iiumber of days in which 
the temperature was influenced by the ice,) is to 15" 

These numbers are derived from Table B in Appendix, 
No. 11. in the manner following. 
Frigid W k h ,  
being coo~cdby 
passing over ice. 

No. Of days they 
prevailed in 9 yrs. 
in part of April 
and May. 

ENEtoNEbN,(half) 17.0 
N N E to N b W 61.8 
N ' N  W to N W b W, 40.2 
W N W to W b S, 26.8 
W S W to S W b S, 13.2 

Proportion of variable 
winds and calms, ha. 
ving &eir tempera- 
tul'c reduced by the 

- 147.46 

ice, 2.5. G I  

173.0 - 
a Remar\c.-As the frigid win& 

No. of days they 
fill Winds, blow- prevailed in 9 
ig out of the Sua. years, in part of 

April and May. 

S W to S b E, 

: s E to E b N, 

9.0 
18.5 
19.7 

; N E to N E b N, (half) lT.O 

S E t o  6 E b E, 

- 5a.8 
'roportion of variable 

winds and calmsnot 
having their tem- 
perature reduced by 
the ice, 10.2 

c.c 

G9.0 
_.- 

Blew 147.4 days, whilst the milder 
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(the anomaly thereby occasioned in the mean tem- 
perature,) so is 24% the whole number of days in 
considerntion, to  21°, the probable anomaly which 
might be cxpected, were the temperature always in- 
flue'nced by the ice, or the aiionialy which may be 
supposed to occur at the Pole. Therefore, if from 
310, the calculated temperature of the Pole, we de- 
duct 218, we have loo for the corrected mean tem- 
perature thereof. 

This result will be farther corroborated, if we ap- 
ply the same mode of investigstion to  another series 
of observations. I n  the former, the observations 
made in the Greenland Sea, in part of the months 
of April and May, or in thc mean temperature 
month, have becn the data for determining the 
frigorific eff'ect of the ice on the temperature of the 
Pole; we shall now make use of the observations 
made in tlic month of May, during a series of twelve 
years, for the same purpose. 

The amount of frigid winds, including the pro- 
portion of variable winds and calms, that occurred 
in the 78th parallel of latitude in the month of May, 
during a period of twelve years, comprising 372 
days, was 257.2 days; and the mild winds which 
prevailed during the same period, amounted to 
114.8 days. The mean temperature of May, lati- 
tude 780, appears by obscrvation to  be 22O.5, but by 
calculations made by Kirwan, founded on Maycr's 
formula, it comes out 370; so that the frigorific cf- 
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feet of tile ice ill the month of May, in this parallel, 
appears to be 14,.5. Hence, as 257.2, the nulnber 
of days in which the temperature was influeiiccd by 
the ice, is to 14,.5, the anomaly thereby occasioned 
in the temperature of May, so is 372, thc whole 
number of days under considcration, to 210, the pro- 
bable anomaly whicli may be supposed to exist in 
the niontli of May at the Pole. Now, it is not a 
little pleasing, that the anomaly thus feud is 
precisely thc same as that discovered by thc former 
process. 

As an objection to this conclusion, it 'might be 
urged, that the place where thc meteorological ob- 
servations wcre made, froin whence all the deduc- 
tions are derived, was not always at  the mafgin of 
the solid ice, but, on the contrary, rarcly so ; conse- 
quently, that the northern winds would pass over a ' 

surface of water as well as one of ice, and that the 
full frigorific effect of the ice would be thereby di- 
minished. The forcc of this arguincnt must be al- 
lowed whcn singly considered ; but when it is like- 
wise rcmarkcd, that southerly winds as frequently 
passed over a small surface of drift-ice, as the north- 
erly wiuds passed over water, the effects may pcr- 
haps bc admitted to compensate cadi other; at 
least I have thus considered it, and lesvc the reader 
to determilie with what degree of propriety. 

Another objection to the conclusion might be 
suggested, on the possibility of therc being a basin 
of water at  the Pole, unencumbered with ice. But 
should this be the case, though I coiiceivc we linvc 110 
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-- 
April 7 
May 12 
June 10 

good ground for imagining such a thing, I presume 
the objcctioii would not bear upon the conclusion ; 
because, though n basin of water might occur, it 
must be entirely surrounded with ice, whereby 
cvery geiicral wind which could blow, must pass 
ovcr such an extent of ice, that ncarly thc full fri- 
gorific effect might be supposed to be produced, of 
which its iaflucnce was capable. 

I might, in connection with this subject, enter in- 
to an investiption of the probable range of tempc- 
rature in the winter months, from a similar mode 
of reasoning a6 has been hitherto adopted ; but 
the subject being so entirely speculative, I slrall 
content myself with mentioning the range of tein- 
perature in thosc months, in which my observations 
have been conducted. The mean annual range of 
temperature in the polar seas, observed in April du- 
ring seven years, was 260, the greatest range 41" ; 
the mean highest temperature 300.6, and the mean 
lowest 40.6. The following table, however, will 
show thcsc matters more conveniently. 

July 3 

MONTHLY RANQE OB EXTREMES OF TEM. 
TEMPERATUnE.  PERATURE. 

70.50 to 80.6 

70.60 to 80.1 
68.24, to 79.22 

I .  I- 

77.1739.6 10.2 
75.164*0.b 21.C 
76.13 86.030.0 

22.4# 
31.0 
36.0 

$4~.4 40 + b 35 22.5 
19.1 4'8 16 33 31.5 
1G.O 4,s 28 20 38.0 
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From this table we find, that as the temperature 
dccreases, the range of the thermometer increases ; 
hence it is probable, that in the winter months, the 
range is nearly, if not fully, double of what it is in 
summer. 

That tcndcncy to equalization, which has been ob- 
served to hold very generally in the varying appear- 
anccs allcl circcts of meteorological phcno1nena, &- 
rives a beautiful illustration from the investiption 
of the extremes of tcmpcrature and pressure of thc 
atmospherc, as indicated by the range of the baro- 
ineter and thermometer. From a' great number of 
registers of temperature d i ich  I have had occasioii 
to exainine, 1 am enabled to suggest thc following 
general inferences. 

lst, That in a period of several years, the incaii 
of the highest and lowest temperature observed in 
the course of each ycar, agrees with the mean teni- 
perature of the place, gcnerally to the fraction of ~1 

degree. 
lhus, from thc twenty years register kept at  thc 

Royal Society's apartments, betwe'cn 1795 and 
1814, the sum of the highest teniperatmc ob- 
served each ycar is 16880, a i d  of the lowest 
372" 5, the amount of which, 2000.5, divided 
by 40, thc number of observations, gives 50.01 
for the mean of the whole, wliich differs Ody 
0.39 of a clcgrw from the inean tcmperaturc, 

r i  
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derived at least from 14,600 observations, sup- 
posing only two observations to have been made 
each day. 

2d, That in a period of years, the meaii of the 
extremes of tempcrature observed in any one month, 
agrees with thc mean ternpcrature of that month, 
generally, to the fraction of a clcgree. 

I n  Table A of nictcorological results, No. 11. of 
the Appendix, thc sum of the highest tem- 

' pcratures observed in the month of N a y  for 
twelve years is'415", and of the lowest 122"; 
the amount, 537, divided by 24, the numbcr 
of observations, givcs a mean of 22.38, differ- 
ing from the mcan temperaturc of this month, 
as derivcd from 956 observations, only 0.43 of 
a degree. From the same Table, i t  appears, 
that the sum of the highest tempcraturcs ob- 
served each year for ten years in J k c ,  is 405, 
and of the lowest 214, the amount of which, 
619, divided by 20, the number of observa- 
tions, gives 30.95 for the mean, differing only 
0.35 of a degree from the mean temperature 
as derived from 831 observations. In the 
same way the mcan of the extremcs of tcm- 
pcrature in April is 17.6, differing from that 
derived from the mcan of 370 observations 
only 1; degrees; and of July, 37.56, differ- 
ing from the mean of the month, by 548 
observations, only 0.89 of a dcgrce. 

, 
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3d, That the mean of the highest and lowest 
temperatnre, occurring in every month during oiie 
year, corresponds with the mean temperature of 
that year, generally to within two or three degrees ; 
and in a series of years to the fraction of a degree. 

At Okak, on the coast of 1,abrador the mean 
temperature of the year 1779-80, from 1460 
observations, was 31O.0, the mean of the highest 
and lowest observations, [ G41 :4'"] = 32.3, 
differing 1O.3 from the mean ; and at the same 
place in 1777-8, the mean temperature was 
24O.7, and that of the monthly extremes 
2Y.7, difference 3O.O. At Nain, on the same 
coast, the mean temperature in 1779-80 
was 3p.3 ; the mcan of the monthly extremes, 

Snine placc.in 1777-8, the mean tempcratiwe 
was 240.6, and the mean of the extremes 2T.9, 
difference 2.3. 

ddh, That tlic incan of the greatest heat and 
greatest cold, which occur in any fixed place, in 
telnpcratc climates, in any particular year or pe- 
riod of years, affords a tcmpcraturc which, in many 
illstailces, corresponds vcry nearly, with the mean 
tcmperaturc of that p i o &  

In London, ftoin the Royal Society's register, the 
grcatcst cold which was observed in the 20 
years iiicludcd,betwccii 1795 and 1814, was @, 

[ -- "' & "'I = ~o' . s ,  ctiffcrencc 00.5 ; aiid at the 

VOI.. I. A 3  
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the greatest heat 994.5 ; thc ~nean is 480.75 or  
1465 less than the mean temperature of the 
same period. Even the mean of the extremes 
of temperature observed in any one year, does 
not differ so considerably from the mean of 
the year as might be imagined. One year, in- 
deed, in London, the mean of the yearly ex- 
tremes was g.1 below that of the mean tern- 
perature; but in the 20 years, the mean of 
the extremes corresponded with that of the year, 
4 times 'to within a degree, 10 times to 
within 20, li times to within 3", 15 times to 
within 4", 17 times to  within 5", and 19 times 
to within ci". Hence it is as great a probabi- 
lity that the mean of the yearly extremes of 
temperature is within 2" of the mean tempe- 
rature of the same year, as that it differs more. 

SECT. 111. 

Remarks on the Pressure qf the Atmosphere, 
with Obspvatiom on the Use qf the Barome- 
ter in predicting the TVeather. 

IN the winter and spring months, the pressure of 
the atmosphere, in polar latitudes, as well as its 
temperature, is liable to sudden and very consider- 
'able variations. But as my observations have been 

2 
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6e.59' 
77.40 
73.49 
75.23 
95.35 
66.30 
73.11 
80.0'; 
80.10 
71. 0 
77.21 
78.20 
78.10 
78. 0 
72.54 
68. 3 
71.56 
73.25 

confined to the spring and summer seasons, 1 c m -  
not give a precise account of the magnitude of 
those changes. I shall, however, specifjr a few of 
the most remarkable that have occurred within my 
own observation. 

Inches. 
fell, 0.92 
fell, 0.72 
fell, 0.62 
fell, 0.77 
fell, 0.92 
rose, 0.50 
fell, 1.0% 
fell, 0.82 
rose, 0.86 
fell, 1.00 
rose, 0.60 
fell, 0.81 
rose, 0.67 
rose, 0.80 
fell, 0.53 
fell, 0.73 
fell, 1.12 
rose, 1.01 

Year. 

1808, 

1809, 
1812, t 1813, 

I -  - 
J 814, 
1815, - 

I -  - 
1816, 
1817, - - - 

Month, &c. 

April 4. 
May 12. 

6. - 2. - 3. 
April '7. - 13. - 23. - 24 - 13. - 12. - 27. - 28. - 29. - 14. - 13. - 18. - 20. 

- 

I 
Latitude. of the Ba- Intervti rom et er. I 

-1- 
Hours 
24 
24 
24 
12 
24 
12 
12 
24 
24 
24 
14 
24 
12 
20 
16 
24 
21 
35. 

The greatest heiglit of the mercury I ever ob- 
served during twelve Greenland voyages, was 30.57, 
which occurred on the 2d of May 1815; and tlie 
greatest depression 28.03, when iicar the ice in la- 
titude 66" 50: on the 5th of April 1808. €-fence 

A a 3  
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the greatest range of the barometer between the 1st 
of April and the close of July, observed within the 
Arctic circle during the twelve years, was 2.54 
inches. It may be observed, however, that I have 
never seen the mercury lower than 28.75 to the 
northward of the 71st degree of latitude ; so that 
the above range in the months of April to July, 
must be very uncommon. The greatest range of 
the barometer observed in the month of April du- 
ring seven years, was from 28.03 to 30.48, or 2.45 
inches ; the greatest range in May during 12 years, 
was from 29.23 to 30.57, or 1.34 inches; the 
greatest range in June during 10 years, was from 
29.25 to 30.87, or 1.12 inches; and the greatest 
range observed in July during six years, was from 
29.30 to 30.30, or 1 inch. The average range in 
April is about 1.30 inches ; in May 0.94, in June 
0.79, and in July 0.72. 

The changes in the pressure of the atmosphere, 
in the spring of the year, as indicated by the barb- 
meter, are not only great and rapid, but frequently 
portentous. I never knew the barometer mark a 
pressure of less than 29 inches, without its being 
followed or accompanied by a gale of wind, either 
at the place of observation, or in the immediate 
neighbourhood of it ; and in the course of my ob- 
servations of the oscillations’of the mercury during 
sixteen successive voyages, not above five or six 
storms have, I think, occurred, which were not prc- 
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dicted by the barometer. The value of this instru- 
ment, therefore, in a country where there is fre- 
quently not an interval of five minutes between the 
most perfect calm and the most impetuous storm, 
is almost incalculable. The faithfulness of its in- 
dications are certainly not sufficiently appreciated, 
clse it would be more generally used. At one $c- 
riod, I amused myself by registering my predictions, 
from the changes observed in the barometcr ; and 011 
reviewing those memoranda, I find, that of 18 pre- 
dictions of atmospheric changcs in the year 1812, 
whereof several were $emarkable, 16 or 17 proved 
correct. 

During the whole period in which I have been in 
the habit of observing thc barometer, I havc never 
bcen able to detect any small periodical changes in- 
dicative of atmospheric tides. Two remarks, how- 
ever, I may offer, as being prctty gencral : That the 
greatest fall of the mercury is frequently preceded or 
followed by the greatest rise : And that the same 
tendency to equality takes place in the pressure, as 
has been traced in regard of the temperature of the 
atmosphere ; the ineaii of the highest and lowest 
observations in a long series corresponding to a great . 
minuteness with the mcan pressure. The former 
observation will be found frequently to hold, by 
examination of series of meterological tables 
in the Appcndix ; and thc lattcr, most pwrticularly, 
if ~c rcfcr to thc first table of &tcorological rc, 
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sub*.  In the month of May, during 12 years, 
the mean maximum pressure, being the mean of 
the highest observation cach year, is 30.36, the 
mean minimum pressure 29.43, and the mean 
of the two 29.89, corresponding with the mean 
pressure to  within two hundredth parts of an inch. 
And from the observations during ten years in 
June, a similar result is obtained: Mean maxi- 
mum 30.25, mean minimum 29.47, mean of the 
two 29.86, and mean pressure 29.869 ; difference 
only 0.009. But the comyarison of the greatest 
with the least pressure that occurred during the se- 
ries of years, is scarcely less striking: Highest 
observation in June 30.37, lowest 29.25, and mean 
29.81; differing from the mean pressure 0.059. 
And highest observation in May 30.57, lowest 
29.23, mean 29.90 ; differing from the mean pres- 
sure, by above 1000 observations, only 0.009. 

The following are the relations which, in polar 
latitudes, I have been enabled to trace between the 
barometer and the weather. 

1. A hard westerly gale with snow, occasions tho 
greatest depression of the mercury, and a light east- 
erly wind with dry weather, the greatest elevation. 

2. The rising of the mercury foretels the sub- 
sidence of wind or rain, a change of wind, or fine 
, 

Appendix, No. 11. Table A. 



weather ; a;:d its falling, rain, snow, or a change or 
increase of wind: 

8. The mercury rising unusually high, and then 
bccomiiig stationary, indicates, in the montlis of 
April and May, a continuance of fine weather; 
but in June or July, foggy weather. 

4. If, in the month of April, the inercury fall 
with S O I ~ ~  rapiclity, an inch or more, a s t o m  will 
most certainly succeed, however contrary appearail- 
ces may be, which will probably be the more severe 
in proportion as it approxiinates the east, and will 
frequently cQntinue witlt unabated violence for fifty 
ar sixty hours. 

5. The rising of the inercury usually precedes 
the cessation of a storm ; but docs not invariably 
determine the period of its continuance, as storm6 
€reqvently blow for a day or two after the first rise 
Qf the mercury. 

6. Sudden a i d  repeated fluctuations iii the ba- 
rometer are indicative of unsettled weather ; but 
the rapid fall of the mercury is no indication of a 
short gale, though in other regions the reverse 
is said to be the case ; for befow storms that con- 
tinue two or three days, the barometer frequently 
falls an inch within twenty-four hours, and, indeed, 
in a gale as long and as heavy as I alinost cver 
witnessed, the fall of the mcrcury was above an inch 
in twelve hours. 
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7. Before very heavy storms, when the barometer 
falls uncommonly low, the mercury seems to get 
below its natural level, and often rises two or threc 
tenths of an inch as soon as the predicted storm 
commences : hence this first rise of the mercury is 
no indication whatever of an abatement of the 
wind. 

8. On account of the different states of the ba- 
rometer iii west and east winds, the usual level of 
the mercury with a moderate wind at  west, not be- 
ing much higher than with a galeat east, a change of 
wind from one of these quarters to the opposite, 
may be accompanied with the greatest alteration in 
the strength of the wind, without producing any 
effect on the barometer. Thus a storm at east 
veering to west, may subside, or a gentle breeze at 
west veering to east, may increase to a storm, with- 
out any alteration taking place in the mercury *of 
the barometer. But in these cases, it has already 
been observed, that the change which takes place in 
the temperature, often compensates for the imper- 
fect action of the barometer. 
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SECT. IV. 

Appearance, Colour, Tramparencg, Density, de- 
gree qf Dryness, and state as to Electricity, of 
the Atmosphere. 

THE appearance of the Greenland atmosphere, 
corresponds in some degree with the winter sky of 
Britain ; the colour of the former is, however, of a 
deeper azure ; and its transparency, when clear, and 
free fiom .icy crystals, perhaps more perfect. 

Far within the borders of compact ice, the atmo- 
sphere, in summer, is often cloudless, and the wea- 
ther serenely pleasant, though cold. But in the 
usual fishing-stations, and on the exterior of the ice 
in general, a clear sky is not frequent; nevertlie- 
less, when it does occur, its transparency is peculi- 
arly beautifid. The sun sometimes sweeps two or 
three times round the Pole, without being for a mo- 
ment obscured by a cloud. Objects the most re- 
mote, may be seen perfectIy distinct and clear. A 
ship’s top-gallant-mast, at  the distance of five or six 
leagues, may be discerned when just appearing 
above the horizon, with a commoii perspective glass ; 
and the summits of some mountains are visible a t  
the distance of sixty to a hundred miles. This 
perfect clearncss, occurs most frequently before east- 
erly winds. In general, however, especially in very 
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cold weather, objects on the horizon, when viewed 
with a high magnifier, appear affected with a per- 
petual tremor ; whence, the contemplation of dis- 
tant objects is accomplished as perfectly with a good 
pocket glass, as with the best telescope. This tre- 
mulous motion, is evidently produced by the quan- 
tity of delicate icy crystah, which, in very low tem- 
peratures, are almost always seen floating in the 
air. 

The general obscurity of the atmosphere, arising 
from clouds or fogs, is such, that the Sun is frequent- 
ly invisible during several successive days. At such 
times, when the sun is near the northern tropic, 
there is scarcely any sensible variation in the quan- 
tity of light, from iiooii to midnight. Hence, when 
tlie sailors have been long abroad in the boats, or so 
fully engaged as to be unable to mark the progress 
of time, the inquiry, Whcthcr it be day or night, 
is not unfreqnent. 

There is nothing remarkable in the appearance of 
the sun at midnight, excepting, that when its alti- 
tude is very small, it may be viewed with the naked 
eye, without producing any painful sensation ; but 
when it i s  more than four or five degrees above the 
horizon, it generally appears as effulgent as with the 
same elevation in Britain. The force of the sun’s 
raps is sometimes remarkable. Where they fall up- 
orb the snow-clad surface of the ice or land, they are, 
in a great measure, reflected, without producing any 
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material elevation of temperature ; but when they 
impinge on the black exterior of a ship, the pitch on 
one side occasionally becomes fluid, while ice is ra- 
piilly generated on the other ; or while a thermome- 
ter, placed against the black paint-work on which 
the sun shines, indicates a temperature of 80 or 90 
degrees, or even more,, on the opposite side of the 
ship a cold of 20 degrees is sometimes found to pre- 
vail. 

This remarkable force of the sun’s rays, is accom- 
panied with a corresponding intensity of light. A 
person placed in the centre of a field or other compact 
body of ice, under a cloudless atmosphere and ele- 
vated sun, experiences such an extraordinary inten- 
sity of light, that, if it be encountered for any 
length of time, is not only productive of a most pain- 
f d  sensation in the eyes, but sometimes of tempora- 
v9 or even, as I have heard, of permanent blindness. 
XJnder such circumstances, the use of green glasses 
affords a most agreeable relief. Some of the Indi- 
ans in North America defend their eyes by the use 
of a kind of wooden spectacles, having, instead of 
glasses, a narrow perpendicular slit, opposite to each 
eye- This simple contrivance, which intercepts, 
Perhaps, nine-tenths of the light that would reach 
a naked eye, prevents any painful consequences from 
the most intense reflection of light that ever oc- 
curs,, 
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The constant light of the sun during the summcr, 
prevents the stars from being seen; and this, together 
with the frequency of cloudy or foggy weather, rare- 
ly admits a sight of the moon. Hence the longi- 
tude, which is of such cssential importance in navi- 
gation, can seldom be determined by lunar observa- 
tions. Chronometers, therefore, though but little 
used by the whale-fishers, become of enhanced va- 
lue: and even a good watch, well regulated, will, 
where the degrees of longitude are so very contract- 
ed, point out the meridional situation of the ship for 
short intervals, with a vcry tolerable degree of accu- 
racy. 

Though the air, in the Arctic Seas, is generalIy 
in a state of dampness, approaching to  complete sa- 
turation, yet, the absolute quantity of moisture can- 
not, when the cold is excessive, be very considerable. 
It is remarked by Ellis, in his voyage to Hudson’s 
Bay, that metals are less apt to rust here than in 
any other climate. This observation, if we consider 
the relative humidity of the atmosphere, as indicat- 
ed by a hygrometer, is certainly correct. Perhaps 
the lowness of the temperature, which, I should 
think, is not favourable to oxidization, and thc small 
absolute quantity of moisture in the air, may be the 
~ocasion of this circumstance. The relative degree 
of dryness of the ptmosphere near Spitzbergcn, was 
sscertaincd by Professor Leslic’s hygrometer, in the 
Summer of the year 1817. Thc greatest dryncss 
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that was observed, amounting to 27*, Occurred 011 

the 5th of May, when the teinp6rature was 27". 
But the average state of the hygrometer was not, I 
believe, more than 5" or 6" of dryness in May, per- 
haps 7" or 8" in thc beginning of June and end of 
July ; ancl when the foggy season prevailed, from 
the 25th June to the 14th July, the greatest dry- 
lless was 0x11~ 5", and the average probably not 
above 2 or 3 degrees. But though the air in the 
polar regions be so generally damp, yet it is proba- 
ble, that there is no habitable situation in the known 
world, in which such a degree of actual dryness pre- 
vails, as in a house, or in the cabin of a ship, well 
heated, when the external air is intensely cold. In 
calm weathcr, I have frequently had my cabin heat- 
ed up to  60", when tlie external air was as cold as 
10' or 15". In such cases, the evaporation from 
the bulb of a common thermometer, coated with 
filtering paper wetted with water, has occasioned a 
reduction of temperature in the instrument, of 10" to 
15"; and Leslie's hygrometer has marked an extent of 
dryness exceediiig 150 degrees. Whell the external 
air was at the teniperature of 26", and tho cabin 50°, 
the hygronicter marlo.dS5" ; and whcn the tempera- 
ture in the opcn air was 800, and in the cabin .6llo, 
tllc hygrometer iiidicated 7" of dryness in tlie for- 
mer, ancl 1OB" + in the latter. Now, Professor Les- 
lie observes, that when the hygrometer indicates 50 
01 60 dcgrecs, wc account it very dry, and from 70 

3 
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degrees upwards, intensely dry. In consequence of 
the uncommon dryness of the cabin of a ship in cold 
weather, the wainscotting sometimes shrinks as 
much as half an inch in a pannel of about fifteen 
inches broad, being equal to one-thirtieth of its 
breadth ; but on returning to Britain, the same pan- 
ne1 expands again almost to its original dimen- 
sions. 

Few observations, comparatively, seem to have 
been made on the Electricity of the atmosphere, es- 
pecially in high latitudes. Perhaps some trials that 
I made in the spring of 1818, on this subject, were 
the f i s t  that have been attempted within the Arctic 
circle. On my passage towards Spitzbergen, when 
in latitude 6S0, I erected an insulated conductor, 
eight feet above the main top-gallant-mast head, 
connected by a copper wire, with a copper ball at- 
tached by a silk string to the deck. The conduc- 
tor consisted of a slender tapering tube of tinned iron, 
terminated by a pointed brass wire. It was fixed in 
an iron socket, supported by a large cylindrical piece 
of glass, which glass, by means of another iron sock- 
et, was secured to the top of a long pole, ?levat- 
ed several feet above the mast head. A tin cone 
encompassed the bottom of the conductor, the mouth 
of which being downward, defended the rod of glass 
from gctting wet, so as to injure its insulating pro- 
perty. Thc conducting wire being kept carefully 
clear of the rigging of the ship, was cxpected to ex- 
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hibit in the ball where it terminated, any difference 
betwden the state of the electricity of the ship or 
sea, and that of the atmosphere. The test of electri- 
city, was a Bennet's gold-leaf electrometer, brought 
into contact with the ball ; but though trials were 
made for several successive days, from latitude 68" 
to 75", during dear, cloudy, and showery weather; 
not the least excitation was ever observed. Thah 
the effect might be rendered inore perceptible, the 
electrometer was well dried and warmed immediate- 
ly before each experiment, without which, indeed, 
no excitation could be produced in it, either with 
glass or sealing-wax. The nights being light, the 
aurora borealis could not be seen ; but on the eve- 
ning of the 20th of May, an appearance was observ- 
ed very much rcscmbling the aurora borealis, yct no 
signs of electricity were observcd in the electroine- 
ter applied. tolthe conductor. 

SECT. V. 

Atmospheric Phenontcna, dependent on Bejlection 
and Refraction. 

THE production of ice-blinks, by the'reflection of 
the rays of light, has already been noticed, when 
speaking of the ice. As a proof of the benefit that 
might be derived from this phenomenon, I may here 
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observe, that on one occasion, my Father, in the 
ship Resolution, accompanied by several other ves- 
sels, was surrounded by a vast quantity of drift-ice, 
aggregated so closely, that the navigation became 
extremely troublesome. Observing by the blink, a 
field of ice surrounded with open water, at a great 
distance northward, he immediately stood towards it, 
though the wind was south *, the weather tempes- 
tuous, and the intervening ice apparently closely 
packed. To the astonishment of the seamen of his 
own, and the masters of some accompanying ships, 
he, after some hours of arduous manceuvring, gained 
the edge of the field. His crew immediately began 
a successful fishery, while the people belonging the 
ships .they left, had sufficient employment in provid- 
ing for their own safety. 

There are several phenomena of the atmosphere 
caused by refraction, which deserve to be noticed. 
Under certain circumstances, all objects seen on the 
horizon, seem to be lifted above it a distance of 2 
to  4, or more minutes of altitude, or so far extend- 
ed in height above their natural dimensions. Ice, 
land, ships, boats, and othcr objects, when thus en- 
larged and elevated, are said to Zoom. The lower 
parts of 10oming objects, are sometimes connected 
with the sensible horizon, by an apparent fibrous or 

~ - 

The fishermen havc a great aversion to running north- 
ward among crowded ice with a soutlierly wind, as it can 
rarely be nccomplislicd without, coiisiderable hazard of getting 
besct. 
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columnar extension of their parts, which columns 
are always perpendicubr to the horizon : at other 
times, they appear to  be quite lifted into the air, 
a void space being seen between them and the 
horizon. This phenomenon is observed most fre- 
quently on or before an easterly wind, and is gene- 
rally considered as indicative of such. 

and NeufchStel, 66 appear nearer, plainer, and larger 
than usual, the country man looks for rain to follow," 
which commonly occurs the next day. 6c And the 
Tartars at the mouth of the river Jenisei in Siberia, 
look upon a magnificent appearance of the islands, 
as the presage of a storm *." 

or Charles's Island, Spitzbergen, occurred on the 
16th of July 1814t. While sailing to  the south- 
ward along the coast, with an easterly wind, I ob- 
served what appeared to  be a mountain, in the form 
of a slender but elevated monument. I was sur-, 
prised that I had never seen it before; but was 
more astonished when I saw, not far distant, a pro- 

When the glaciers, lying to  the south of Bern . 

A most extraordinary appearance of the Foreland ' 

' * GMELIN'S journey, t. .ui. p. 129., from CRANTZ' Green- 

Theimome- 
A light breeze of 

Thick fog in the mor- 

land, i. 50. 

f Latitude of the ship 77"50', longitude 9" E. 
ter at noon 469 6 P. M. 42", midnight 40". 
wind at E. S. E. 
ning. 

Barometer 29O.79. 

.VOI,. 1. n b  
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digious and perfect arch, thrown across a valley of 
above a league in breadth. The neighbouring 
mountains disclosed the cause, by exhibiting an un- 
natural elevation, with the columnar structure of 
looming objects. Presently, the scene was changed; 
the mountains along the whole mast, assumed the 
most fantastic forms; the appearance of castles 
with lofty spires, towers and battlements, would, in 
a few minutes, be converted into a vast arch or ro- 
mantic bridge. These varied and sometimes beau- 
tiful metamorphoses, naturally suggested the reality 
of fairy descriptions ; for the air was perfectly trans- 
parent, the contrast of snow and rocks was quite dis- 
tinct, even in the substance of the most uncommon 
phantasms, though examined with a powerful tele- 
scope, and every object seemed to possess every pos- 
sible stability. I never before observed a phenome- 
non so varied or so amusing. The land was not 
alone affected by this peculiar refraction, since every 
object between the N. E. and S. X. points of the 
compass, was more or less deformed by it. A mass 
of ice on the horizon, appeared of the height of a 
cliff, and the prismatic structure of its front, suggest- 
ed the idea of basaltic columns. It may be remark- 
ed, that these phenomena took place on a clear 
evening, after an uncommonly warm afternoon. 

Another similar appearance of the coast of Spitz- 
bergen, thuugh not quite so interesting, occurred on 

2 
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the 14th of June 1816. The weather .was clear 
and mild, the barometer low, the wind easterly. The 
lower part oE the coast in sight, lying in the 80th 
degree of latitude, had its usual appearance; but 
the upper part of the hills, over which was spread 
in some parts, a thin stratum of visible fog, was cu- 
riously distorted. The general appearance was that 
of .variegated basaltic columns ; but the tops of some 
mountains were extended into the air, in the form 
of monumental towers. A n  iceberg in one place, was 
elevated in an extraordinary degree, and assumed 
the character of a prodigious cliff of alabaster pil- 
lars. 

Otlier peculiar effects of refraction I have observ- 
ed, of which some instances shall be noticed. At 6 
P. h. of the 13th of May 1814*, when the ship I 
commanded lay beset in the ice, the wind, which 
for some days had blown fresh froni the N. W. veer- 
ed to the s. E. and subsided. A dense appearance 
in the atmosphere, arose to the southward of us, and 
advanced with the wind towards the N. W. When 
it came to the S. W. of us, I first noticed that the 
horizon, under this apparent density, was consi- 
derably elevated ; and that a separation of seven 

* Latitude 78” @, longitude 4 O  10’ E. Barometer 30.10. Ther- 
lnometer at noon 14”, at 6 P. M. loo, at midnight 7 9  i w d  two 
hours afterwards, 185 

n b 2  
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minutes extent of the altitude, showed the division 
of the true and refracted horizons. This disunion 
in the horizon, was very similar in' appearance to 
the natural horizon, when viewed through the hori. 
zon glass of a sextant, having a considerable index 
error. Viewed from the mast-had, the refracted 
horizon extended about 30° farther westward than 
when seen from the deck. It had the appearance 
of: a line drawn nearly parallel to the true horizon, 
distant from it 7 minutes, with an open space be- 
tween. Twoships lying beset about fourteen miles 
csfF, the h u h  of which, before the density came on, 
could not be wholly seen, seemed now from the mast 
head, not to be above half the distance, as the hori- 
zon was visible considerably beyond them. The ap- 
pearance of these ships was singular. Their hulls 
were much enlarged and elongated, and their masts 
very much shortcnecl. They had precisely the pro- 
spective appearance of ships in a heeling position. 

Again, on the 16th of the same month, the ship I 
eommanded being similarly situated with regard to 
the be, the phenomenon WM repeated; with some 
alteration" .. The refracted portion of the horinon 
appeared again in the south-east quarter : it was at 

Latitude ?To 56', longitude 3" 54E. ; barometer 30.51 ; 
thermometer at noon 19, at 10 P. M. 100; wind N. E. by N- 
to N. N. W., blowing a fresh breeze. 
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first direct and undivided ; but, in a short time, it 
separated in several places, and each distinct portion 
was inclined at a small angle towards the true ho- 
rizon. The effect of refraction was six minutes of 
altitude. A particular haziness wm evident to the 
east and norkh of the broken horizon. , 

On $he 28th of April 1811, I had an opportud- 
ty  of ascertaining the exact effect of a singular r e  
fraction, by the alteration produced in the distance of 
the visible horizon. A ship, the Henrietta of Whit- 
by, ,bearing easterly from as, lay beset ,st such a +dis- 
tance, that her hull WILB not visible; .and whemiew- 
ed from an elevation of ninety feet, with aegood te- 
lescope, half her lower masts were intercepted by the 
ice on the horizon. Now, at the elevation from 
which this ship was seen, the horizon, under common 
circumstances, would be nine miles distant ; and 
from the knodedge of :the dimensions of her masts, 
I estimated the portion of the hull and masts inter- 
cepted by the horizon, at about 22 feet ; consequent- 
ly, her distance beyond .the horizon must have been 
at  least 4EQ miles, and her distance from us not less 
than 134. 

The day had been almost cloudless, the sun 
powerful. Ak 11 P. M.*, I was informed by the 

Latitude 77" 4'; longitude 8" 50'52'' E. ; barometer 30.17 ; 
fhmometer at noon 26', at 1 1 P. M. 16' ; the wind had been 
aakrly, but now blew a brisk breeze from the ,north. 
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officer of .the watch, that the ship to the eastward of 
us, appeared to be forced by the ice upon her beurn 
ends, or into an heeling posture. I immediately as- 
cended the deck, and having cleaned the glasses of 
a good telescope, I hastened to the mast-head. H 
at once attributed the cause of the deception to 
unequal refraction. This ship, which, two hours be- 
fore, was 44 miles beyond the visible horizon, now 
appeared as far within it, and was in every respect 
deformed like the ships above mentioned. The ice 
between us .and the Henrietta, was compact and 
motionless ; in confirmation of which, a few hours 
afterwards, we found she had resumed her former 
appearance ; that is, she- had apparently returned to 
her situation beyond the horizon. Now, the dis- 
tance of the Henrietta, 136. miles, as before deter- 
mined, added to about 4 miles that the horizon was 
visible beyond her, gives 173 miles for its distance, 
which is greater by 88 miles, than we derive from 
estimation, on the principle of the earth's curvature, 
with an elevation of 90 feet. 

The horizon on this occasion, between the east and 
north, though continuous, appeared curiously undu" 
lated. There appeared a diflerence of nearly a quar- 
ter of a degree, between the elevation of the highest 
and lowest portions of the circumferential boundary. 

I have occasionally observed other effects of at- 
mospheric refraction, such as produce an inverted 
image of distant ships ; an elevation of the bow or 
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stern, and a peculiar distortion of the masts ; a di- 
' vision of a ship in the middle, and a lengthening of 

the hull, &c. ; but the preceding having been more 
attentively studied in connection with the state of 
the atmosphere, they are more satiskctory, and con- 
sequently more worthy of particular detail. 

From the whole of these facts, the following re- 
marks may be deduced. 

Ist, That the curious refractions of the atmop 
phere in the polar regions, as far as they have been 
observed, have usually occurred in the evening or 
night, after a clear day. 

2d, That they are most frequent on the com- 
mencement or approach of easterly winds. 

3 4  That they are, probably, occasioned by the 
commixture, near the surface of the land or sea, of 
two streams of air of different temperatures, so as to 
occasion an irregular deposition of imperfectly con- 
densed vapour, which, when passing the verge of the 
horizon, may produce the phenomenon observed*- 

And, 

Those phenomena, considered as the effects of re- 
fraction, &c. which remain to be mentioned, are not 

Perhaps the refraction of the dense vapour incumbent on 
the surface of the Thames, which at high water brings into 
the view of a spectator on the opposite bank, objects that are 
invisible at low water, may, in some measure,. illustrate, or 
serve to account for this phenomenon. 
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peculiar to the polarseas; they may, however, be 
briefly noticed. 

Parhelia and coronce are, perhaps, not so frequent 
in Greenland as in some parts of America. I do 
not recollect to  have observed these phenomena more 
than thrice. The first occurred on one of my 'earli- 
est voyages to the fishery, and passed ,off merely as 
a wonderful appearance, without inducing me to mi- 
nute the particulars. I perfectly recollect, however, 
that there were two or three parhelia, and four or 
five coloured circles. The primary one encompassed 
the sun, the remainder had their centres in its cir- 
cumference ; and some of the intersections exhibited 
the splendour of the parhelion. Some of the circles 
almost equalled in their colours the brilliancy of the 
rainbow ; a grand arch resembling which, was at  
the same time displayed, in the opposite quarter. 
The other two instances occurred on the passage. 
The one, when outward bound, April 14. 180'7, la- 
titude 64" or 650, consisted of several parhelia, which, 
accompanied by coloured circles and arcs of circles, 
and succeeded by a lunar halo, together with the 
aurora borealis, proved the harbingers of a tremen- 
dous tempest. The last phenomenon of this kind 
which I saw, appeared on the passage homeward, in 
July 1811. It consisted of a large circle of lumi- 
nous whiteness, passingthrough the centre of the sun, 
in a direction nearly parallel to the horizon, inter- 
sected in vyions places with coloured circles of smnl- 

R 
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ler dimensions. At two of the intersections of the 
coloured with the white circle, were exhibited b d -  
liant parhelia of an irregular form. 

Huygens accounts for these phenomena, on the 
supposition that the sun's rays are refracted ,by cy- 
lindrical hail. It is, however, probable, that such 
a form of hail does not occur in nature, though 
snow or hail of a prismatic or spicular form is not 
uncommon in the polar regions. These prisms or 
spicula? are so slender, that they assume the appear- 
ance of white hair chopped 'into portions of one- 
twentieth to one-fourth of an inch in length. They 
fall most freqauhtly when the temperature is about 
&he freezing point, and sometimes in great profu- 
sion. 

Several appearaiices resembling the rainbow, pro- 
duced by the refraction and reflection of the sun's 
rays, in particles of congealed vapour, have been 
observed.. On the 5th of June 1817, in particular, 
a beautiful iris was produced in a snow-shower ; and 
on the 1st of June in the same year, in latitude 
78" 29', a similar arch was impressed on a shower of 
.a kind of frozen fog. The colours, however, were 
not so brilliant as those of the rainbow,, and the 
arch was much broader. The chord of this arch 
at midday, measured SO", and its versed sine or al- 
titude 9". 

The rainbow itself is an appearance so common, 
that there is no need of dwelling upon it. The 



394 ACCOUNT OF THE ARCTIC REGIONS. 

.fog--bow, or rather fog-circle, is, on the contrary, 
more rarely observed, and is consequently entitled 
to some of our attention. The intense fogs which 
prevail in the polar seas, at certain seasons, occa- 
sionally rest upon the surface of the water, and 
reach only to an inconsiderable height. At such 
times, though objects situated on the water can 
scarcely be discerned at the distance of 100 yards, 
yet the sun will be visible and effulgent. Under 
such circumstances, on the 19th of July 1813, being 
at the top-mast-head, I observed a beautiful circle 
of about 30" diameter, with bands of vivid colours, 
depicted on the fog. The centre of the circle was 
in a line drawn from the sun through the point of 
vision, until it met the visible vapour in a situation 
exactly opposite the sun. The lower part of the 
circle descended beneath my feet to the side of the 
ship ; and although it could not be an hundred feet 
from the eye, it was perfect, and the colours distinct. 
The centre of the coloured circle was distinguished 
by my own shadow, the head of which enveloped 
by a halo, was most conspicuously pourtrayed. 
The halo or glory was evidently impressed on the 
fog, but the figure appeared to  be a shadow on the 
water, the different parts of which became obscure 

- in proportion to their remoteness from the head, so 
that the lower extremities were not perceptible. I 
remained a long time contemplating the beautiful 
phenomenon before me. Notwithstandingthesun was - 

. 
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brilliant and warm, the fog was uncommonly dense 
beneath. The sea and ice, within 60 yards of the 
ship, could scarcely be distinguished. The prospect 
thus circumscribed, served .to fix the attention more 
closely on the only interesting object in sight, whose 
radiance and harmony of colouring, added to the sin- 
gular appearance of my own image, were productive 
of sensations of admiration and delight. 

SECT. VI. 

Observations on the Winds qf tfie Polar Regions, 
with some Notices respecting Meteors not 
aqueous. 

IN my researches on the phenoinena of the Green- 
land atmosphere, I have not attempted either to 
establish any particular theory, or to frame a ilew 
one ; but have principally devoted my attention to 
the object of forming such a combination of facts 
as may be applied with advantage by those natu- 
ralists who engage in the arduous task of genera- 
lizing the phenomena of nature. Excepting where 
my observations happen to afford an illustration of 
some popular or ingenious opinion, I have generally 
avoided theories and speculations, con tenting myself 
with stating the plain matter of fact. At the same 
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time, I have been careful in mentioning every little 
particular which has come under my own notice, 
that my researches may in jome degree compensate 
for that great deficiency of observations in the po- 
lar regions, which has hitherto rendered the natu- 
ral history of this part of the world SO incomplete. 

Respecting ' atmosphelic temperature and pres- 
sure, I have been enabled to offer the result of se- 
veral years observations, which, from the perfect na- 
ture of the instruments employed in the investiga- 
tion, may be received without reserve. I n  the phe- 
nomena of the Winds, however, which I am now 
about to describe, I cannot be 90 precise; being 
able to give a correct idea only of their peculiarities 
and direction, whilst their relative force, founded 
on conjecture, I am unable to express otherwise 
than in the phraseology of the mariner, which, it 
must be allowed, is somewhat ambiguous *. 

I n  proportion as we recede from the Equator, we 
find the winds become more variable, irregular, and 
partiaL I n  the torrid zone, the trade-winds blow 
with striking regularity, and flow in a similar di- 

- 

The varieties and gradations of the force of the Winds, 
may be comprised under the following designations : Calm, 
inclinable to calm, light air, gentle breeze, moderate breeze, 
brisk' breeze, fresh breeze, strong breeze, brisk gale, fresh gale, 
strong gale, hard gale, very hard gale, excessive hard gale, 
hurricane. 
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rection across a great portion of the circumference 
of the globe, In temperate climates, the winds are 
capricious, and, if we except forcible gales, are in 
general local. A very little attention, indeed, will 
discover, that at certain seasons the wind blows 
from some particular quarter more than any other, 
though, in the same seasons, winds of various de- 
grees of force and generality are observed to occur 
in every point of the compass. Advancing to- 
wards the polar regions, we find the irregularities 
of the winds increased, and their locality more stri- 
king :-storms and calms repeatedly alternate, with- 
out warning or progression ;-forcible winds blow 
in one place, when at the distance of a few leagues, 
gentle breezes prevail ;-a storm from the south, 
on one hand, exhausts its impetuosity upon the 
gentle breeze, blowing from off the ice, on the other, 
without prevailing in the least ;-ships within the 
circle of the horizon may be seen enduring every 
variety of wind and weather at the same moment ; 
some under dose-reefed topsails, labouring under 
the force of a storm; some becalmed and tossing 
about by the violence of the waves ; and others ply- 
ing under gentle breezes, from quartew as diverse 
as the cardinal points. The cause of some of these 
phenomena, ‘has, in the last chapter, been referred 
to  the frigorific influences of the ice, the accuracy 
of which opinion, experience and observation con- 
firm. 
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These irregularities in the arctic winds, will be 
now more particularly noticed, beginning with the 
plenomena attendant on sudden storms. The most 
general preliminaries to such are, perfect calm ; cu- 
riously variable breezes with strong squalls ; singu- 
lar agitation of the sea ; together with thick snow, 
which often changes from flakes to  powder, and falls 
in such profusion as to occasion an astonishing 
gloominess and obscurity in the atmosphere. If 
the snow clear away, the gale is often at hand, 
whilst a luminousness on the horizon, resembling 
the ice-blink, sometimes points out its direction, 
and a noise in the upper regions of the air announces 
its immediate approach. As these appearances are 
subject to some variety, they may be more clearly 
explained by reference to a few of the most striking 
instances I have observed, in which the value of the 
barometer, -studied in connection with the thermo- 
meter, in this variable and occasionally tempestuous 
climate, will be satisfactorily proved. 

In the evening of the 5th of April 1811, latitude 
70'49' N., and longitude 7" 15' E., the wind blew 
a fresh gale fiom the northward, and the barometer 
which had been stationary for 85 hours, stood at 
29.88 inches. At noon, on the following day, we 
had a moderate breeze of wind from the north-west, 
which, towards evening, increased to a fresh gale, 
exceedingly variable and squally, accompanied by 
thick showers of flaky snow. At 9 A. M., the ther- 



' ATM0SPHEROLOGY.-WINDS. 399 

mometer stood at lo", at 4 P. M., it had riseii to 17, 
and at 6 P. M. to  97'. This remarkable rise, of IT 
of temperature in i h e  hours, indicated- a southerly 
or easterly wind, and, because the barometer had 
fallen to 29.50, a severe storm was expected. Since 
the barometer stands highest on easterly winds, 
bad it remained stationary, we should have expected 
a storm, on the veering of the wind fiom the N. W. 
to the opposite quarter ; but, when this change was 
preceded by a, fall of near four-tenths of an iuch in 
the column of mercury, a violent gale might be an- 
ticipated. 

I now walked the deck somewhat alarmed at the 
awful appearance of the sky, in the short intervals 
of the showers. At one time, a luminousness re- 
sembling the ice-blink, appeared in the horizon, ex- 
tending from the N. N. E. to the E. S. E *. It did 
not, however, proceed fiom any ice, as I was after- 
wards perfectly satisfied ; neither was it likely to 
arise fiom the effects of the sun, as it was in the 
western quarter. 

A few weeks afterwards, when mentioning this circum- 
stance to an old Greenland commander, he told me he had 
seen the phenomenon I described, and always considered it 
as the prognostic of a storm, while the position of the lumi- 
nousness pointed out the quarter from whence the wind would 
commence. 
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I n  the midst of a thick shower, the snow was ob- 
served to clear away to leeward, which warned me 
of an approaching shift of wind. Immediately, all 
hands were ordered on deck, to attend the sails, 
and every man at his station awaited the event. I n  
about ten minutes ,$he sails gave a violent shake, and 
were the next instant takemJlat aback. The wind, 
though blowing a fresh gale, veered in a moment 
from N. N. W. to E. S. E. W e  steered by the 
wind, after reefing sails, about an hour and a half 
to the north-eastward, when the snow began to 
abate, but the wind of a sudden became so violent, 
that the utmost exertions of all the crew were but 
just sufficient to prevent the sails from blowing to 
pieces. At length, all was made snug ; a close-reef- 
ed main-topsail, and storm try-sail, were alone ex- 
posed to the fury of the tempest. On the second 
day of the storm's continuance, a heavy sea struck 
the ship, and with dreadful violence mounted the 
deck ; it had nearly precipitated a boat suspended 
from the weather quarter, over the rail,-it lifted 
and removed an eighteen psunder carronade ; - 
filled two boats with water,-and stove or washed 
away the whole of the bulwark, fore and aft. 

During the whole of this gale, which lasted three 
days, the barometer remained perfectly stationary. 

OU May 17. 1812, lat. 76". 7' long. 9;' E. the 
ship which I commanded was immured among ice, 
and the wind blew a hard gale from the N. N. W. 
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The day following i t  subsided, and a moderate 
breeze prevailed, vecring from N. N. W., gradually 
to W., S., E., and finally settling again at N. N. W., 
after touching ob every point of the compass. The 
barometer, meanwhile, was depressed. I n  the even- 
ing it was nearly calm. While we were in the act 
of towing the ship a through a narrow opening be- 
tween two floes, a heavy shower was observed 
in the N. TV., advancitlg towards the ship. On its 
approach, the vane at the mast-head whirled round, 
the sails were violently shaken, and in a moment 
the snow enveloped the ship in obscurity, and a 
violent storm of wind dashed her, spite of every 
exertion, stern first, against a floe of ice which she 
was in the act of doubling. The concussion, though 
violent, was prevented, by the prompt activity of 
the sailors, in getting out a rope to one of the ad- 
joining sheets of bice, from producing any particulax 
injury. After enduring considerable pressure from 
the two floes, which, at the same instant, collapsed, 
we were enabled to make our escape, from a situ% 
tion of the most perilous nature, and happily withoub 
any serious damage being sustained by the ship. 

May the loth 1813, the barometer indicated a 
storm ; and the singular appearance of the atmo. 
sphere strengthened the indication. After twelve 
or eighteen hours of calm and variable weather, OC- 

casioned cvidently by conflicting winds, a sudden 
and impetuous storm arose, which continued with 
little intemission for six days. 

VOL. I. c c  
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The approach of sudden storms, it has been ob- 
served, is sometimes announced by a noise in the 
the air. My Father once removed his ship from a 
most dangerous bight in the main ice, where she 
would probably have been lost, had she remained a 
few minutes longer, in consequence of his having 
heard the rushing of a storm in the air, when at the 
mast-head. Before the ship was out of danger, a 
heavy gale commenced ; but the sails being set, and 
the ship under command, she was extricated from 
the perilous situation. From this circumstance, he 
imagines, that sudden storms frequently commence 
at some height in the atmosphere, and gradually 
descend to the surface. 

A phenomenon of a description similar to that of 
sudden storms, and almost equally common, is inter- 
mittinggnles. The nature of these winds will be 
best explained, by mentioning two or three instan- 
ces. 

April the %i?d. 1814, latitude 7% 29', we had in- 
termitting gales, snow-showers and high sea. The  
squalls continued from five \minutes to  half an hour 
at a 'time ; and the intervals of calm weather were 
a little longer. During the squalls, the ship could 
only bear close-reefed topsails and courses ; but in 
the intervals she might have carried royals. This 
kind of weather prevailed from 8 A. M. until 3 P. M., 
when, in a showcr of snow, a sudden calm occurred 
and continued for an hour. The gale then sudden- 



ATMOSPHEROL0GY.-WINDS. 403 

ly recommenced with increased severity. At 9 P. M. 
the wind veered at once from N. N. W. to E. N. E., 
and then subsided. From 9 to 18 P. M., a thick- 
ness of six inches of snow fell upon the deck. 

The morning of the 18th of April 1815, in the 
78th degree of latitude, near Spitzbergen, was beau- 
tifully clear and serene. At 11 A. M. clouds began 
to obscure the face of the sky, and soon afterwards 
much snow fell. I n  the evening we experienced 
fresh gales from two or three quarters, with intervals 
of calms, in the space of an hour. North, east, and 
south gales, alternately prevailed, in rapid but irre- 
gular succession, during several hours. The winds 
not being ilangerous, the appearance was unconi- 
monly interesting. 

Variable winds, and local or partial winds, are 
common in all temperate, and in some of the warm- 
er climates : but not in that striking degree in 
which they occur in the frigid zone. The winds, 
indeed, among ice, are generally unsteady in their 
direction, and attended with strong gusts or squalls, 
particularly in very cold weather, and towards the 
termination of a storm. This variableness being 
the effect of the unequal temperature of the ice and 
water, is curious ; but the phenomenon that is most 
calculated to excite surprise is, that several distinct, 
and even opposite winds, with the force, in many 
instances, of a fresh gale, will occasionally prevail at 
the same moment of time, within the range of the 

c c 2  
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horizon. The situation in which this circumstance 
occurs, would appear to be the point where conflict- 
ing winds contend for the superiority; and as in 
some instances their forces are effectually balanced, 
the winds which simultaneously blow from the south- 
ward and northward, or from tlie eastward and 
westward, have their eiiergies almost destroyed at 
the place of combination. Thus, it sometimes hap- 
pens, that ships within sight of each other, will, at 
the same period of time, experience every variety 
of weather, from calm to storm, from fair weather 
to thickest snow, together with several distinct and 
contrary currents of wind. A n  instance or two may 
not be uninteresting. 

On the morning of the 30th of April 1810, the 
ship Resolution, in which I served in the capacity 
of chief mate and harpooner, was, during thick 
showers of snow, sailing by the edge of a stream of 
ice, with the wind from the north-westward. About 
10 A.M. the snow abated, and several ships were 
seen within the distance of three or four miles. As 
all of these ships were sailing ‘‘ on a wind,” it was 
easy to ascertain the direction of the wind where 
they were, and curious to  observe its variableness. 
Two ships bearing north-east from us, had the wind 
at N. E. ; two bearing east, at E. or E. N. E.; two 
bearing S. E., had the wind at S. E. ; while with 
us, it blew from the N. W. In  each of these situa- 
tions a fresh breeze prevailed; but in some situations, 
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wliere there happened to be no ships, there appeared 
to be no wind at all. The clouds above us at the 
time, were constantly changing their forms: Showers 
of snow were seen in various places at a distance. 

Another instance occurred also within my own ob- 
servation, in April 1813. The crew of the ship Esk, 
under my command, were engqged in pursuit of 
some whales, near the edge of the main western ice, 
in latitude 80" 7, during which the ship was laid- 
to, near the scene of the chace. I n  the course of 
the day, we had winds from every point of the com- 
pass, and with every degree of force from storm to 
calm. While a gentle breeze of wind from the N. 
prevailed with us, a heavy swell fiom the S. S. E. 
came on, and a dense black cloud appeared in the 
southern horizon, which rapidly arose into the ze- 
nith, and shrouded one-half of the heavens. The 
commixture of this dense air with the cold wind 
from the N., produced a copious discharge of snow. 
When the snow ceased, though we were nearly be- 
calmed, we observed several ships a few miles to the 
south-eastward, under close-reefed topsails, having 
evidently a gale of wind blowing in the direction of 
the swell. About two hours afterwards, the south- 
erlywind reached us, and, as we stood to the eastward, 
gradually increased to a gale. On returning towards 
the ice, however, at 5 r. M., the wind again subsid- 
ed, so that when we came within four or five miles 
of it, the sky cleared, and we wwe again becalmed. 



406 ACCOUNT OF THE ARCTIC REGIONS. 

From the clear atmosphere to the northward and 
westward, and the dense sky to the southward and 
eastward, with the heavy swell from the S. S. E., 
it was evident that we were between two winds ;- 
a southerly storm to  the southward of us, and a 
northerly breeze to the northward. At seven P. M. 

of the same day, a north-east wind commenced, and 
soon blew a tremendous storm. All the previous 
winds had been partial; this was general, and 
extended several degrees of latitude to the south- 
ward. This storm was particularly predicted by 
the barometer and thermometer ; the mercury in 
the former, having fallen from !49.74 to 28.98 ; and 
in the latter from 30" to 12, in about twelve hours. 

Instances of local storms are not uncommon in 
.temperate climates ; but, in the arctic regions, they 
are frequent and striking. Their locality is such, 
that a calm may occur when a storm is expected, 
and actually does prevail at a short distance; so 
that the indications of the barometer may appear 
to be erroneous. I n  such cases, however, the reality 
of the storm is often proved by the agitation of the 
sea. Swells from various quarters make their appear- 
ance, and frequently prevail at the same time. 

My Father, whose opportunities of observation 
have been very numerous, relates the following in- 
stance of the locality of a storm. When command- 
ing the ship Henrietta, he was on one occasion na- 
vigating the Greenland Sea, iluriiig a tedious gale 
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of wind, accompanied with snowy weather. As the 
wind began to abate, a ship appeared in sight, un- 
der all sails, and presently came up with the Hen- 
rietta. The master hailed, and inquired what had 
happened that my Father’s ship was under close- 
reefed topsail in such moderate weather. On being 
told that a storm had just subsided, he declared that 
he knew nothing of it .: he observed, indeed, a swell, 
aiid noticed a black cloud a-head of his ship, that 
seemed to advance before him, until he was over- 
shadowed with it, a little while before he overtook 
the Henrietta ; but he had had fine weather and 
light winds the whole day. 

The last example of local storms that I shall give, 
occurred in the year 1817. At noon of the 4th of 
May, the Esk, under my command, was in latitude 
78*55’, near the ice, with a brisk breeze of wind 
from the E. S. E. I n  the evening we stood to the 
southward, experienced a considerable increase of 
wind, and at midnight tacked. W e  then steered under 
a brisk sail to the N. E., as high as latitude SO’lOr, 
‘finding less wind and clearer sky as we went to the 
northward ; while dense clouds appeared in the south- 
ern quarter, and a heavy swell from the same direc- 
tion pursued us. The wind was light in the evening 
of the 5th ; tacked at the edge of the northern ice, 
and returned to the south-westward. During the 
whole of the next day, we continued our course, 
under all sails, having r?r fresh breeze of wind at  
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S. E., heavy southerly swell, and a constant fall of 
snow, consisting of the most beautiful crystals I 
ever saw. The day following, we joined several 
ships, when the weather was calm and the sea fal- 
len. We now were informed, that, while we en- 
joyed fine weather in the latitude of SO", the ships 
in the 79th degree of latitude, during two days, 
had experienced a most tremendous storm ; in con- 
sequence of which, some whales that had been kill- 
ed before the gale came on, were lost, and four ships 
that were driven into the ice, were wrecked. 

It is almost needless to  allude to the sudden gusts 
and various currents of wind which occur at some 
elevation in the atmosphere, since they are common 
to all climates. As, however, it is connected with 
this part of my subject, it may not be amiss to quote 
a single instance. On a particularly fine day, my 
Father having landed on the northern part of Char- 
les' Island, incited by the same curiosity which led 
him on shore, ascended, though not without great 
difficulty and fatigue, a considerable elevation, the 
summit of which was not broader than a common 
table, and which shelved on one side as steep as the 
roof of a house, and on the other formed a mural 
precipice. Engaged in admiring the extensive pro- 
spect from an eminence of about 2000 feet, hc scarce- 
ly noticed the advance of a very small cloud. Its ra- 
pid approach and peculiar form, (having somewhat 
the appearance of a hand,) at length excited his at- 



tention; and, when it reached the place where he 
was seated, in a calm air, a torrent of wind assailed 
him with such violence, that he was obliged to  throw 
himself on his body, and stick his hands and feet in 
the snow, to  prevent himself from being hurled over 
the tremendous slope which threatened his instant 
destruction. The cloud having pnssed, the air, to 
his great satisfaction, again became calm, when he 
immediately descended, by sliding down the sur- 
face of snow, and in a few‘minutes reached the base 
of the mountain in safety. 

The course of the seasons, as relates to prevailing 
winds, is as follows. I n  the spring, N., N. E. and E. 
winds are frequent, with severe storms from thcse 
and other quarters. The storms from the N. E., 
E. and S. E. are generally the most violent. When 
they occur in March and April, they frequentIy 
continue without intermission for two or three suc- 
cessive days, and rarely subside until the wind veers 
round to the N. or N. W. Storms, in the spring 
of the ycar, blowing from the S. E., generally change, 
before they abate, to the E., N. E, N. and N. W.; 
but storms commencing at S. W. or S .  usually veer 
before they subside, in the contrary direction to- 
wards the N. w., and sometimes continuc changing 
until their strength is spent in the N. or N. E. 
quarter. A storm beginning to blow from the 
western quarter, seldom Continues long ; whea it 
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blows hard, it commonly veers to the N. or N. E. ; 
and it is observable, that a very hard southerly or 
easterly gale is frequently succeeded, within a few 
days, by another from the opposite quarter. 

W i t h  the advance of the month of May, storms 
become less frequent, and the weather becomes sen- 
sibly better. The winds then begin to blow more 
frequently from the N. W. I n  June, the most com- 
mon winds are N. and N. W., S. and S. W. ; and in 
July south and south-westerly winds prevail. At this 
season, calms or very light winds also become fre- 
quent, and continue sometimes for several days toge- 
ther. I n  high northern latitudes, however, very heavy 
storms from the southward occur in July, and blow 
for thirty or forty hours at a time. Such storms 
are hominon about Hakluyt's Headland, when, at the 
same time, they are not felt to the southward of the 
Foreland. I n  August, north-east winds begin again 
to prevail. 

I n  one of my Father's journals, appear the fol- 
lowing remarks on this subject. " For sixteen out 
of twenty-two years, in which I have successively 
visited the Greenland Seas, the wind, during the 
months of April and May, has almost always blown 
from the N., N. E., E. and E. S. E., between the la- 
titude of 78" and $1" N. ; but very rarely from the 
westward, until about the middle of June, when 
winds from the W. and N. W. mostly occur *." 
able to the truc meridian. 

These directions are per compass ; all the others are refer- 
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Id the figid zone in general, as well as in icy 
regions without the Arctic Circle, winds blowing 
from the ice towards the open sea, are thc most 
prevalent. In Hudson's Bay, westerly winds blow 
for three-fourths of the year* ; at Kamtchatka the 
prevailing winds are from the westwardt ; in Green- 
land northerly winds occur during seven months in 
the winter 3 ; and in a similar proportion nearly in 
Spitzbergen, Jan Mayen, and Nova Zembla, as far 
as the observations of the adventurers who have oc- 
casionally wintered in these desolate countries can 
testify. 

I n  the Appendix, (No. 11. Table A,) the mean 
duration of different winds is partly determined in 
the horizontal columns of '( General Mean." The 
following Table shows the duration in days of each 
wind, and the number of stormy days in April, on 
an average of seven years ; in May on an average of 
twelve years; in June on an average of ten years; 
and in July on an average of six years. 

Stormy 
Days. 

11.0 
6. I 
3.3 
9. I 

- 

* PENNANT'S Arctic Zoology, Supplement, p. 41. 

1. Idem, Arctic Zoology, cxiii. 
Middleton's Vindication, p 201. 
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The south-westerly and southerly storms of the 
autumn blow with particular violence, not only 
about Hakluyt’s Headland in Spitzbergen, but in 
most other countries in high northern latitudes. 
In  West Grdenland, it is observed by CRANTZ, 
‘c when it once begins to be stormy, which happens 
mostly in autumn, the wind rages so vehemently, 
that the houses quiver and crack, the tents and 
lighter boats fly up into the air, and the sea-water 
scatters about in theland like snow dust. Nay, 
the Greenlanders say, that the storm rends off 
stones a couple of pounds weight, and mounts them 
in the air. If  any one is obliged at such times to 
go out of the house to bring the boats into shelter, 
he must constantly lie and creep upon his belly, 
that the wind may not make him its sport. In sum- 
mer, whirlwinds also spring up, that draw up the 
waters out of the sea, and turn a boat round several 
times. The most and fiercest storms rise in the 
south, and take a compass round to north, where 
they again subside and terminate in clear weather. 
At such times, the ice in the bays is torn from its 
bed, and hastens into the sea in heaps”.” 

Storms as tremendous as those described by 
Crantz, also occur in Iceland. Some facts of this na- 
ture have been given by Sir GEORGE MACKENZIE. 
On the 6th of November 1809, a most awful gale 

History of Greenland, vol. i. p 47. 
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of wind occurred in Iceland, which blew from the 
north during the whole twenty-four hours. The 
country, to  an extent of several miles from the shore, 
was covered with salt-water driven from the sea in 
the form of ruin ; boats on the beach were taken up 
into tlie air, and dashed to  pieces*. 

When the countries of temperate climates suffer 
under tempests in frequent succession, the polar re- 
gions enjoy a comparative tranquillity. After the 
autumn gales have passed, a series of calm weather, 
attended with severe frost, frequently succeeds. 
Crante makes the general remark, that ‘( in Disco 
it is often for two or three months constantly calm, 
and the air clear, though filled with vapours.” So 
striking, indeed, is the stillness of the northern win- 
ter, aiid even that of Russia, in parts whicli merely 
border on the frigid zone, that Dr Guthrie, in his 
Dissertation on the Climate of Russia, after observ- 
ing, that hail is a rare appearance in the winter sea- 
son, and that tempests are equally uncommon, pro- 
ceeds to remark, that nature seems ‘( to have studied 
a perfect equality in the distribution of her favours, 
as it is only the parts of the earth which most enjoy 
the kindly influences of the sun, that suffer by the 
effects of its superior heat; so that if the atmo- 
sphere of the north is not so genial as that of the 
south, at least it remains perfectly quiet and serene, 

- _  _.- --- 
Travels in Iceland during the Summer of 1810, 



414 ACCOUNT OF THE ARCTIC REGIONS. 

without threatening destruction to man, and the pro- 
duct of his industry, as in what are commonly call- 
ed happier climates *.” 

The reciprocal effects of the ice, sea, land, and 
wind, on each other, have, in different places of this 
work, been alluded to. One fact which applies in 
this place, yet remains to be noticed. 

A striking and very singular effect of the land on 
the wind, is frequently observed in Davis’ Strait. 
The island of Disco, lying in latitude 69” 40’ and 
longitude 54‘ 30’ W., presents towards the sea, on 
the west side, a considerable cliff, with mountainous 
land beyond it. I n  the season corresponding with 
our summer, the sea near it is commonly open. At 
this time, when ships lying in the middle of Davis’ 
Strait, have a hard gale of wind blowing from the 
west, on steering towards this island, which is then 
a lee shore, they gradually find the force of the wind 
abate, until when come within a certain distance of 
the land, it subsides almost into a calm! As this cir- 
cumstance is said invariably to  occur, ships naviga- 
ting in Davis’ Strait, when oppressed by the violence 
of the westerly winds, are generally enabled to  at- 
tain a situation in which the wind blows with such 
a diminished degree of force, as may best suit their 
convenience. Whether this effect is produced by 
the height of the land, or is the effect of the repul- 

* Edin. Phil. Trans., vol. ii. 
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sion of an off-land wind, I am not prepared to de- 
cide. 

The principal meteors, not being of the aqueous 
kind, that remain to be considered, are Lightning 
and the Aurora borealis. As we approach the 
Pole, the former phenomenon becomes more rare, and 
the latter more common. Lightning, indeed, is 
seldom seen to the northward of the arctic circle; 
and when it does occur, is almost never accompanied 
by thunder. I n  Hudson’s Bay, Ellis, James, Hud- 
son, and other voyagers, have observed heavy storms 
of thunder and lightning ; but in West Greenland, 
where, according to Crantz, a thunder cloud some- 
times gathers, and emits flashes of lightning, thun- 
der scldom occurs ; ‘‘ and when something like it is 
heard, one cannot decide whether the sound proceeds 
from a distant thunder clap, or from the crack of 
ice and stones rending and precipitating from the 
rocks.” I n  Spitzbergen, neither thunder nor light- 
ning has, I believe, ever been observed. For my 
own part, I havenever seen lightning to the north- 
ward of latitude 69, and only in two instances, 
when at any considerable distance from land. July 
the 25th 1815, latitude 63” longitude 0”55’W., 
lightning was seen in the western quarter ; and on 
the 4th of April in the same year, much lightning 
with thunder, occurred in the latitude of 65” and 
longitude WIO‘W. I n  no other cascs have I seen 

3 
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lightning at’ sea, excepting when within 20 or 30 
leagues of land. 

The aurora borealis, on the contrary, occurs in- 
dependent of land and of cold, becoming more fie- 
quent in its appearance as we approach the Pole, 
and enlivening by its brilliancy, and peculiar gran- 
deur, the tedious gloom of the long winter’s nights. 
This phcnomencm having been described by many 
authors, some of whom have exhausted the powers 
of language in the elegance of their representations, 
renders it unnecessary for me to  attempt any ge- 
neral description of this interesting spectacle. I 
sliall, therefore, confine my remarks to a few par- 
ticulars. 

This appearance, though not very frequently seen 
in Britain, is very common as far south as Shetland 
an& Feroe. In Iceland, and other countries border- 
ing on the arctic circle, the northern lights Occur 
almost every clear night during the winter. But 
in summer, the season in which I have been in the 
habit of visiting the polar beas, they can seldom be 
seen, on account of the continual presence of the 
sun. On the passage from England to  Spitzbergen, 
indeed, they occur occasionally ; but the general ob- 
scurity of the atmosphere in the spring of the year, 
prevents their frequent exhibition. It may not be 
altogether uninteresting, to  give a table of the state 
of the weather, on the different occasions on which 
I have observed them. 

3 
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Month Lati- Lon@- 4 $ 
m a g  & Day. tude. tude. 

.--- 
1807,~pri l  15*66.106°.1PW 2'3.642SE.erly 
1809, Mar. 19. 55.62/1.20 30.09- 
1510, April 4. 71.30 3. 0 E 
1511, Mar. 88. 66.5212. 0 30.40 - - 29.67.20,3 10 30.91 20 - - 30.65.20 4.10 30.3216 - - 31.65.5014. 0 30.20 1 G 
1815, April 6.67.4012.10 99.2637 - - 6.69.823.46 29.1836 - - 7. 70.104.440 29.8230 
1517,- 5. Zetland. 30.6246 - - 8.66. G 1.45 29.8528 
181%- 22.62.100.30 W 29.?2142 -- 25. S Z . i 6  2.10 E 89,7040 

a d Weather. Remarks. 

- 
Fine. mod. Dril.aur.;fol.byatrem.stoim 

N W Fine, clear Slight RUG; fine weath.contin. 
s E Moderate Consid. aur. ; follow. by storm 

1GW.erlyBoisterous Bril. aur.; fol. by chang. wea. 
E.erly Variable Slightau::; fine weath. fol. 
E N E Fine Bril. Bur. ; fine weather cont, 
N N W Pine&clear Ditto 
E b S Boisterous Slight aur.;windy weath.cant. 

E Ditto Considerable nur. ; ditto 
Calm Variable Bril. aur. ; followed by storm 

N Fine Slight aur. ; fine weath. cont. 
N.erlyStormy Bright aur. : storm increased 
E.erly Windy Slight aur. ; 8qUally wea. fOl. 
N b W Windy Bright aur.; do. with high sefl 

ditto 

- __ ~ 

* Robson's Account of Six Years residence in Hudson'a Bay. 
1). 49. 

T.01,. I. D d 
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most tremendous storms I was ever exposed to,-suc-1 
ceeded a splendid exhibition of the northern lights. 
From an intelligent old man, one of the Lerwick 
pilots, I received the following-information ofi the 
connection supposed to exist between certain ap- 
pearances of the northern -lights, and the weather. 
When seen in the north-dst’qaarter; resting ne* 
the horizon, without extending, their 
zenith, they are (in winter) considere 
of calm frosty weather. When they appear in bril- 
liant display, extending towards the south-west, a 
gale of- wind is to be expected ; or, extending to- 
wards the south-east, a southerly gale, with rain or 
sleet ; and, when they are seen at a considerable al- 
titude above the horizon, having a red or copper 
colour, and shooting their rays into -the zenith, 
they are supposed to be indicative of a violent storm. 
The first and the last of these observations corre- 
spond with general cxperience ; but of the accuracy 
of the intermediate opinion, I have had no oppor- 
tunity of judging. Neither haved had opportuni- 
ty of observing any agitation of the magnetic needle, 
or any peculiarities of an eIectkica1 nature, in the 
lower atmosphcrc, during the prevalence of the nor- 
therli liihts. These are subjects which I yet hope 
to  have the means of investigating. 



SECT. VII, 

Aqueous Meteors, includidzg 0bsmatim.s op1 

Clods, Rain, Hail, Snow, Frost-rime, Hoar- 
frost and Rog, 

VERY little clear weather occurs in the Green- 
land Seas ; for , often when the atmosphere is free 
from any visible vapour on thc land, at sea it is ob- 
scured by frost-rime in the spring of tlie year, and 
by clouds or fog in the summer; so that scarce- 
ly one-tviientieth of the season devoted to  the whale- 
fishery can be said to consist of clear weather. 

The clouds most generally consist of a dense stra- 
tum of obscurity, composed of irregular -compact 
patches, covering the whole expanse of the heavens. 
The" cirrus, cirro-cumulus, and cirro-stratus, of How- 
ard's nomenclature, are occasionally distinct ; the 
nimbus is partly formed, but never complete ; and 
the grandeur of the cumulus or thunder-cloud, is 
never secn, unless it be on'the land. A cloud 
bearing some resemblance to thc cumulus, some- 
times appears near thc horizon : this, when partly 
intercepted by the horizon, has an appearance SO 
very similar to th& of the mountains of Spitzber- ' 

gen, that it is often mistaken for land. In the at- 
mosphere over the coasts' of Greenland and Spitz- 
hergen, where the air is greatly warmed by the con- 

u d a  
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centration and reflection of the sun’s rays in the 
sheltered valleys, a small imperfect cumulus is 
sometimes exhibited. The most common definable 
cloud seen at sea, is a particular modification, some- 
what resembling the cirro-stratus, consisting of large 
patches of cloud arranged in horizontal strata, and 
enlightened by the sun on one edge of each stra- 
tum. 

Eain is a meteor too well known to  need any 
description ; but the causes which operate SO as to 
produce it, under the pea t  variety of circumstances 
in which it occurs, arc not altogether understood. 
The known agents made use of, in the economy of 
Nature, for the production of rain, are changes of’ 
temperature and electricity. The latter principle is 
supposed, to act most powerfully in the production 
of thunder showers ; in which case it is not unlike- 
ly but a portion of thc air of the atmosphere is,’by 
the passing of, the lightning from one cloud to an- 
other, converted into water. The former seems to be 
the. chief agent in the colder regions of the globe, 
where electricity is either more equal in its distribu- 
tion, or not so active in its operations, as in the 
warmer climates. Were the capability of the at- 
mosphere for absorbing moisture, the same at all 
temperatures, or were its capability increased in a 
similar ratio with the increase of heat, no change, 
however great, produced by thc admixture of two 
streams of air of diffcren t temperatures, could ocm- 
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si6n the precipitation of any rain. But, from thc 
beautiful theory of -the late Dr James Hutton, 
supported by the able and ingenious researches of 
Professor Leslie, it appears, that ‘( whfie the tem- 
perature advances uniformly in arithmetical progrcs- 

’ sion, the dissolviiig power which this communicates 
to the air, mounts with the acc3erating rapidity of 
a geometrical serics * and this, in such a ratio, 
that the cc air has its dryness doubled at each rise 
of temperature answering to fifteen centesimal de- 
grees,” or twenty-seven of Fahrenheit -f. Hence, 
ci whatever be tlie actual condition of a mass of 
air, there must always exist soine temperature a t  
which it would bccome perfcctly damp$;” and hence, 
whcnever two streams of air, saturated with mois- 
ture, of diRerent temperatures, are mixed together, 
or brush against one another, in the form of diffe- 
rent currents of wind, there must always be a quan- 
tity of moisture precipitated. For, if two masses of 
air of different temperatures, but equal in quantity, 
and both saturatcd with moisture, were mixed to- 
gether, thc resulting tcmpcrnturc would be nearly 
the mean of the two ; but, n t  that temperature, the 
capacity of air for moisture, hein’g less than the 
quantity contained in the two commixed masses, 

* LESLIE ;-rr A Short Account of Experiments and Instru- 
ments, depending on the relations of Air to Heat and Mois- 
ture,” p. 129. 

1. Idem, p 12% $ Ideal, p. 123. 
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thc surphs must be deposited. By the help ofihe 
following Table, derived from measurements of .the 
curve representing the dissolving power of the air, 
this subj6ct may be more familiarly illustrated ?. 

0.55 +3" 
0.60 6 
0.65 9 
0.70 12 
0.75 15 
0.81 18 
0.87 91 
0.93 ,244 
1.00 ' 27 

c. 
;$ 0 

.8 9., 

2.1@ 57 
2.34 60 
2.53 68 
2.73 66 
9.95 69 
3.18 72 
3.43 75 
3.70 78 
4.00 81 

3 %  &$ 

B.4 G 3  
6 

c- - 

- 
> a  
- d S  I d: 

4.33 
4.68 
5.06 
5.47 
5.91 
6.38 
6.88 
'7.44 
s.00 

Q3J .I -- 

- 

87 9.38 
90 10.07 
93 10.87 
96 11.74 
99 12.68 
102 13.70 
105 14.81 I 108 16.00 

Now, a mass of air at temperature zero, can sup- 
port, it appears, about one three hundred and sixty- 
fifth part of its weight of moisture; or a mass of 
air 365 Jb; in weight, ' can contain, when satkated 
at  temperature o", 1 lb. of water; at temperature 

This Table, though very nearly correct, is yet but an 
approximation. It, however, serves every purpose of illus- 
tration. What is 4ere called the dissolving power of the 
air, is perhaps, correctly speaking,' the dissolving power 
of caloric, the water itself that is evaporated being con- 
verted into an elastic vapour, by its combination with the 
matter of heat. This vapour forms a part of the aik of the at- 
mosphere. Decrease of atmospheric pressure and increatle of 
temperature, acceleryte its formation.. 

- 
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27",. 2,lb. ; .at temperature :&it, 4 lb. ; .at temperature 
SI9, 8 lb. andso on. s such, the .numbers in the 
second column' of the above Table, shaw the quan- 
tity of water in pounds which 365 lb. of air +an 
contain at any temperature between - 24" and 1080. 
Suppose, then, for example, two masses of air of 
$65 lb. weight each, one of the temperature Is", 
the other 3@, a case quite within tlie limits of pro- 
bability in the polar regions, to be mixed together, 
the resulting temperature would be nearly the mean 
of .the two, or 27". But the two masses of air be- 
fore cbmmixture, if saturated, must contain respec- 
tively X.58Jb.,and R.53 lb. .of moisture, the ~ i w m  of 
which, 4.11, exceeds by 0.11 lb. or one-ninth of a 
pound, the quantity of water, as shown by the 
Table, which twice 365 lb. of air could possibly 
sustain at the mean temperature of W"'. This 
0.11 Ib. of water must 4 therefore be precipitated 
after the commixture of every 730 lb. of saturated 
air o f  the temperatures proposeJ. At higher tem- 
peratures, however, the precipitation must be great- 

' er ; for, suppose tile two assimilating streams of air 
to be of the temperatures 42" and 8&; then the 
quantity of water suspended by 365 lb. of each, 
would be respectively 2.95 and 8.64, amounting to. 
11.59 Ib. ; but the quantity of moisture wbich 
780 lb. of air could at most support, at the me411 
temperature 63", would be only 10.12 la, eo that. 
t4e eiicess 1.47 Ib, mqst be precipitated. 
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I merely give these illustrations, for the sake of 
those readers who are not acquainted with the writ- 
ings of D r  Hutton and Professor Leslie on this 
subject; considering them, at the same time, the 
inore necessary, as this ingenious theory of rain, of 
which I have attempted a .brief explanation, is re-' 
ferred to  in different parts of this volume. 

Rain is by no means common in the polar coun- 
tries, excepting in the months of July and August, 
and then only with southerly or westerly winds. DU- 
ring all seasons of the year, however, with stronggales 
blowing from a southcrii climate, rain is occasional- 
ly observed in situations near the edge of theice ; 
but snow or sleet are more common even under such 
circumstances ; and in remote situations m o n g  ice 
near the 80th parallel of latitude, rain seldom or 
never occurs. 

. 

WaiZ is a much more familiar meteor in temperate, 
than in frigid climates. I n  the Greenland. Sea, in- 
deed, this aqueous concretion is very rarely seen ; 
and if we define it a8 consisting ofpellucid splierules 
of ice, generated in the atmosphere, it inay be said 
to be unknown in very high latitudes. This fact is 
in favour of the .electrical origin'of hail, as it is well 
known to be common in temperate climates, where 
the air is in a high state of electricity, and to be. 
tlie+frequent concomitant of thunder and lightning. 
Thc only substance resembling hail, that is generat- 
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ed in the fiigid zone, consists of a white porous 
spherical concretion, of alight and snowy texture. 

S920w is so very common in the arctic regions,. 
that it may be boldly stated, that in nine days outl 
of ten, during the months of April, May and June, 
more or less snow falls. Wi th  southerly windij,/,hear 
the borders of the ice, or in situations where humid 
aip blowing from the sea,' assimilates with a gelid 
breeze from the ice, the heaviest falls of snow occur.. 

I In this case, a depth of two or three inches is some- 
times deposited in an hour. The thickest predipi? 
tations also frequently precede sudden storms, 

The form of the particles of snow, presents ;tn 
endless variety. When the temperature .of the ah 
is within a degree or two of the freezing point, and 
much snow falls, it frequently consists of large irre- 
gular flakes, such as 'are common in Britain ; some-. 
times it exhibits small granular, or large roug& 
white concretions ; at others, it.consists o f  white spi? 
culae, or flakes composed of coarse spiculs, w.rude 
stellated crystals, formed of visible grains. But iu 
severe fiosts, though the sky appears perfectly clear, 
lamellall Bakes of snow, of the most regular aqd 
beautiful forms, are always seen floating in the air,, 
and sparkling in the sun-beaws; and the s h o ~  
which falls in general, is of the most elegant t 
and appearance. 

I 
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Snow of, a reddish or brownish colour is not un. 
frequently seen. The brownish stain which'occurs 
on shore, is given by an earthy substance brought 
from the mountains, by the streams of water deriv- 
ed from thawing ice and snow, or the fill of rain ; 
the reddish colour, as far as I have observed, is given 
by the mute of birds ; though, in the example met 
with by Captain Ross in Baflin's Bay, the stain ap- 
pears to  have been of a vegetable nature. The little 
auk (Ala alle), which feeds upon shrimps, is found, 
in some parts of the polar seas, in immense numbers. 
They frequently retreat to pieces of ice or surfaces of 
snow, and stain them all over red with their mute. 
Martens saw red snow in Spitzbergen, which he con- 
sidered as being stained by rain-water running down 
by the rocks. 

The  extreme beauty and endless variety of the 
microscopic objects procured in the animal and ve- 
getable kingdoms, are perhaps fully equalled, if not 
surpassed, in 50th the particulars of beauty and va- 
riety, by the crystals of snow. The principal confi- 
gurations axe the stelliform and hexagonal ; thougli 
almost every shape of which, the generating angles 
of 60" and 120' are susceptible, may, iu the course of 
a few years observation, be discovered. Some of the 
general varieties i n the  figures of the crystals, may 
be referred to  the tempkrature of the air ; but the 
particular and endless modifications of similar class- 
@ ofcrystals, can only be rcferred to tlw will and 

3 
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,pleasure of the Great First Cause, whose works, even 
the most minute and evanescent, asid in regions’the 
most remote from human observation, are altogether 
gdmirable. 
. The various modifications of crystals may be clas- 
sed under five general kinds or genera. 1. Lamellar, 
2. A lamellar br spherical nucleus, with spinous ra- 
mifications in different plabes. ‘3. Finespicule or six- 
sided prisms. 4. Hexagonal pyramids. 5. Spicule 
having one or both extremities affixed to the centre 
of a lamellar crystal. 

The varieties of this kind 
are almost infinite. They occur at a11 temperatures, 
and in the greatest abundance ; and most of the spe- 
cimens are extremely thin, transparent, and of an 
exquisitely delicate structure. They may be sub- 
divided into several distinct species. 
a. Stelliform ; having six points radiating from a 

centre, with parallel collateral ramifications in the 
Same plane. This species, represented in Plate VIII. 
Fig. 1, is the most general form met with. It va- 
ries in size from the smallest speck, to about one- 
third of an inch diameter. It occurs in greatest 
prohsion when the temperature approaches the 
freezing point. 

b. Regular hexagon. This occurs in moderate 
8s well as iii tho lowest temperatures ; but ‘it be- 
pmes more delicate and thin, and diminishes ih size 
8s the cold increnses. Some specimens consist of 
simplc transparent plates, (Plate YIII. Fig. 93.) 

1. Lanzelhr crystals. 
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others are beautifully variegated, within the perime- 
teg by white lines, forming smaller hexagons or 
other regular figures, in immense variety; Plate IX. 
Fig. 25, 27, 98, 30; Plate X. Fig. 43, &c. The 
size of this species is froin the smallest visible speck 
to about one-tenth of an inch diameter. 

c. Aggregations of hexagons. This beautiful spe- 
cies admits of immense variety. It occurs chiefly 
at low temperatures, and presents great limits of di- 
mensions ; Plate VII I .  Figs. 8, 9, 10, 14, 17 5 and 
Plate IX. Figs. 29, 34, 37, 39, &c. afford examples 
of this species. 

d. Combinations of hexagons; with radii or 
spines, and projecting angles. This constitutes the 
most extensive species in the arrangcinent ; and af- 
fords some of the most beautiful' specimens. Fig. 7, 
Plate VIII. is an elegant combination of spines and 
hexagons; and Figures 50, 55, 58, 59, GO, &c. 
Plate X. together with all the others distinguished 
by the letter s after the numbers, constitute a novel 
and beautiful variety, which I have only once observ- 
ed. The  parallel lines that appear in these figures, 
are not intended as shadings, but actually occurred in 
the crystals, though with this difference, that the 
lines which appear black in thc plate, werc all white 
in the originals. Figures 56, 63, 64, and 93, were 
opaque crystals, and were not so thin as the others. 

The latter of these, as well as Fig. 94, each having 
twelve spines, appear to bc accidciital varieties, and 
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are produced probably by the correct application of 
two similar crystals upon one another. 
2. A lamellar or spherical nucleus, with spinous 

ramijications in d@erent planes.-This genus not 
being easily represented, is not illustrated by any 
figure. It consists of two or three species. 

a. The fundamental figure, consisting of a lamel- 
l a  crystal of any of the species above described, from 
the lateral and terminal planes of which arise small 
spines, similar to the collateral ramifications of Fig. 1. 
Plate VIII. These spines arise either from one or 
both of the ;lateral planes or principal surfaces, or 
from both lateral and terminal planes ; and always 
maintain the usual angle of 60" with the plane from 
which they take their rise. The diameter of this 
figure sometimes exceeds the fourth of an inch. 
This species falls most frequently a t  a temperature 
of 20' or 25". 

b. Having a spherular nucleus, giving rise to ra- 
dii in all directions. I n  the former species, the cen- 
tral figure is a transparent crystal ; in this it consists 
of a small rough white concretion. The spines or 
radii are similar in both figures. The diameter of 
this seldom reaches a quarter of an inch. The form 
is echinose. This species falls when thc degree of 
cold is near the freezing, and sometimes in rather 

3. Fine sp$cuZm 07: six-sided prisms.-These 
are sometimcs very delicate and crystalline ; at 
othcrs white and rough. The fiucst specimens, 

low temperatures. ? 
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tvhich resemble white hair cut into lengths not m- 
ceeding a quarter of an inch, are so small and clear, 
that the exact figure is not easily determined ; and 
the larger exhibit a fibrous or prismatic structure. 
Some of these are occasionally the third of an inch 
in length. This genus is only seen when the tempers 
ture is neax the freezing point. When the thermo- 
meter is about 28 degrees, the finer specimens occur; 
when about the freezing, the coarser appear. The 
latter are very comwn during fog showers, and ap- 
pear to be composed of aggregatiws of the frozen 
particles of the fog, and to have their origin in the 
lower parts of the atmosphere. 

4. Wczagonal pyramids.-This kind of snow- 
crystal I have but once seen. A variety, consisting 
apparently of a triangular pyramid, was observed ; 
but whether its base was a triangular or si;rr-sided 
figure, similar to No. 96. Plate XI. is doubtful. 
These pyramids were about the thirticth part of an 
inch in height, and fell along with some other curi- 
ous figures, during a fresh gale of wind from the 
northward, in very large quantity. Figures 44, 
and 47, Plate IX. represent this kind of crystal. 

5. spicula? or prisms having one or bofh ea?- 
tremiges inserte4 in the centre qf a lamellar crys- 
taZ.-This is the most singular'geiius I have cver 
seen, and has been observed but twice. It re- 
sembles a pair of wheels, iinited by an axletree ; the 
wheels consisting of hcxagonal or other lamellar crys- 
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tals, and the axle of 8 slender ptism. Figure 48, 
45, 46, and 48, represent this modificatiofi of snowa 
crystal, Figdre 46, consists of but one tabular 
crystal and a prism ; and Figure 45, of three laminae 
and two prisms. The length of this was one- 
sixth of an inch; of the otherckind, from one. 
thirtieth to one-tenth. Some of this extraordinay 
figure occurred along with the last-described genus t 
Of which kinds, principally, a quantity of mow threc 
or four inches in depth, onw fell on the deck of the 
ship in which I sailed, in the course of a few hours. 
The temperature, when this kind of Frystal fell, was. 
in one instance 22', and in the other 20'. 

Plates VIII, IX, X, and XI. contain represen- 
tations of ninety-six different snow-crystals, magni- 
fied from thirty to  about four hundred'times. The 
Italic letter following the number of thc figure, 
refers to  the second column of the annexed Table, 
by which, thc state of the atmosphere and weather, 
when egch crystal was observed, may be seen. Thc 
fractional number which succeeds the Italic letter, 
shows the diameter of the crystal in parts of an 
inch. The largest crystal represented was one- 
third of an inch diameter ; the smallest one-thirty- 
fifth. They wcre all perfect figures. Many in- 
stances, it may be observed, occur of mutilate4 and 
irregular specimens ; some wanting two or threc ra- 
dii, and others l y i n g  radii of different sizes and 
shapes. Rut in low tcmperatures, the greatest pro- 
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portion of crystals that fall are probably perfect 
geoinetrical figures. This constant regard to equa- 
lity in the form and size of the six radii of the 
stellates ; the geometrical accuracy of the different 
parts of the hexagons ; the beauty and precision of 
the internal liiiesrof the compound figures, with the 
proper arrangement of any attendant .ramifications, 
and the general completion of the regular figure,- 
compose one of the most interesting fcatures in the 
Scicnce of Crystallography. 
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Date. [ $  B REMARKS. 
Direction. Force. 2; 2 --- 

809, April 15. a 21 29.92 N N E Fresh gale Snow very profuse. -- 17. b 19 29.84 N N E Fresh gale A considerable quantity of snow. - - 29. c 19 
- May 1. d 12 29.68 N E StroEg br. Occasional crystals deposited. -- 2. e 10 29.84 N N E Fresh gale Delicate crystals floating in the ah-. -- 3. f 18 09.87 N E.erly Strong gale Snow in considerable quantity. a [gran. snow -- 11. g 14 80.10 N N E Fresh br. Profuse in quant., accomp. by much opaque ~mal  - - 15. h 22 29.78 E Strong gale Ship’s deck covered with these curious crystals -- 30. i 20 30.04 N E, N Fr. or str.ga. Slight showers of snow. [3 or 4 in. deeF 
-June 16.1 k 32 29.5@ [Nearly calm] Fell in great quantities. 
1810, April 12. E 22 29.80 E N E Strong gale A constant light shower. [opaque grains 
-- 14. m 16 30.08 N N E  Fresh br. Small showers. Many rough cryst. fgrmed 01 -- 20. n 21 29.72 S.erly Strong gale A moderate but  continued deposition of wow. 
-__. 81. o 20 29.67 N E.erly Strong gale Snow in considerable quantity. - J l ay  16. p 19 29.70 N. Brisk gale Small showers ; delicate crystals. 
1816,Apd 29. q 2% 29.95 N N W Mod. breeze Small showers of fine crysds. 
1817,May 2. r 17 29.75 N.erly 2 Fresh gale Showers of delicate w-ell-formed crystals. - - 6. s 27-26 29.80 

29.63 ENE,NNE Light wind Snow profuse. 

S E Fresh breeze Various and beautiful figures vastly profuse 
deck of the ship covered several inches deep. 
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Frost-rime or frost-smoke, is a meteor peculiar 
to those parts of the globe, where a very 1;w tem- 

'perature prevails for a considerable time. It con- 
sists of a dense frozen vapour, apparently arising 
out of the sea or any large sheet of water, and as- 
cending, in high winds and turbulent seas, to the 
height of 80 or 100 feet ; but in light breezes and 
smooth water, creeping alopg the surface. The 
particles of which it consists are as small as dust, 
and cleave to the rigging of ships, or almost any sub- 
stance againat which they are driven by the wind, 
and afford a coating of an inch or upwards in depth. 
These particles adhere to one another, until the 
windward surface of the ropes is covered ; and form 
long fibres, somewhat of a prismatical or pyramidal 
shape, having their points directed towards the wind. 
Frost-rime adheres readily to afticles of clothing ; 
and from the circumstance of its lodging in the hair, 
and giving it the appearance of being powdered, the 
sailors humorously style it '' the barber." Such of 
the frost-rime as is dislodged from the rigging 
whenever the ship is tacked, covers the deck to  a 
considerable thickness ; and when trod upon, emits 
an acute sound, resembling the crushing of fine par- 
ticles of glass. When collected in heaps, it has the 
appearance of snow dust, and if dissolved, affords 
pure watcr. 

Frost-rime sometimes appears a t  a temperature 
of 20' or 22" j but generally, it is not observed until 



RTMOSPHEROL0GY.-FROST-RIME. 435 

the cold is reduced to 183 It is most abundant in 
the lowest temperatures, with a high sea and strong 
winds ; but diminishes as the swell and wind subside, 
or whenever the sea begins to freeze. ' When the 
air is clear and apparently dry, it commences at a 
higher temperature than when it is dark and damp. 
Indeed, this meteor is most common when the air is 
free from clouds. IXence, though it sometimes oc- 
casions such an obscurity in the lower atmosphere, 
that objects near the surface of the water cannot be 
seen at tlie distance of 100 yards ; yet, at the mast- 
head, where the observer is lifted above the mist, 
ships can be distinguished at the distance of five or 
six miles, and high land at the distance of ten or 
fifteen leagues ; and when the frost-rime does not 
rise above forty or fifty fect, objects on the water, 
such as ice, may be discovered three or four miles off, 
though they may be invisible from the deck when 
within a furlong. 

The cause of this phcnomenon may, perhaps, be 
similar to that producing rain, as it can be very well 
cxplaiiied on Dr Hutton's theory, already described. 
The wind that brushes over the surface of the water, 
and is, by the pressure of the atmosphere, brought 
into immediate contact, being much colder than the 
sea, must receive heat fiom it, and have its tempe- 
rature somewhat elcvated. This increase of tempe- 
mtme, enables it to abstract some moisture from 
d e  scz, and being thus rendered specifically lighter, 

E e 2  
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it exchanges situations with the stratum of air im- 
mediately above it, a d  rises in the atmosphere un- 
til it gets aooled down, by admixture with other 
air to the cJmmon temperature. But its capacity 
for moisture diminishing more rapidly thaa its tem- 
perature, prevents it, on D r  Hutton's principle,,frorn 
sustaining the water absorbed from the surface of the 
sea, in coiisequence of which, the surplus moisture is 
gradually deposited, and being immediately frozen, 
is exhibited in the air in the form of frost-rime. 

A n  aqueous vapour, consisting of very minute 
frozen particles, sometimes occupies the lowest re- 
gion of the atmosphere, in both temperate and fri- 
gid dimates, during frosty weather ; and is deposit- 
ed upon the ground, upon surfaces of ice, OP almost 
any other substance with which it comes in contact, 
This vapour, which seems to be *of the nature of 
hoar-frost, generally appears in the evcning, after a 
bright sunshiny day. When the sun declines 
towards the horizon,. and its rays, struggling hrough 
the obliquity of a dense atmosphere, begin to lose 
their power, the excess of moisture evaporated du- 
ring the meridian heat, is again precipitated. The  
first precipitation is discovered in a slight mistiness 
appearing to rise from the surface of the ice : as the 
cold increases, this mistiness attains a greater eleva- 
tion, until an obscurity, like that of frost-rime, or of 
a considerable fog, is produced. Such of the partidea 



as we. borne by the breeze into contact with a ship's 
rigging, affix themselves to  the windward side of .the 
different ropes,,and form a thick fringe of frozen 
vapour. I n  some states of the atmosphere, the coat- 
ing of hoar-frost resembles the coating .of frost-rime, 
'consisting of an irregular fringe; but in others, 
every particle affixes itself in a determinate order, 
so that the most delicate, and ill some cases the most 
%eautiful crystals are produced. I have never, how- 
ever, observed more than two different forms of these 
crystals ; one, consisting $of a combination.of angular 
cup-like figures, inserted into one another in an lier- 
baceous f%rm, not unlike a .species of erica or heath, 
was seen upon the land ; the othcr, having the form 
and texture of a feather, occurred when the ship was 
i n  the midst of a compact body of ice. The circum- 
stances under which the latter appeared were these. 
Ice of the field kind encompassed the ship to  an ex- 
tent of many leagues; the latitude was 78"9'; the lon- 
gitude about 2" E. ; the wind easterly. At mid-day 
a thermometer exposed t o  the sun's rays rose to 540, 
while the air in the shade was only 18". At mid- 
night the temperature fell to  lo", and the frozen va- 
pour made its appearance. I t  soon increased to t h i  
density of frost-rime, and was carried by the wind 
in clouds or showers. I n  the course of the night, 
the rigging of the ship was most splendidly deco- 
rated with a fringe of delicate crystals. The general 
form of these, was that of a feather having half of 
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the vane removed. Near the surface of the ropes, 
was first a small direct line of very white particles, 
constituting the stem or shaft of the feather; from 
whence, at an angle of 60 degrees, extended a colla- 
teral series of finer fibres in close and parallel order, 
forming the vane of the feather ; and from each of 
these fibres in another plane, proceeded a short deli- 
cate range of spicula: or rays, discoverable only by 
the help of a inicroscopc, with which the elegant tex- 
ture &id systematic construction of the feather were 
eompleted. Many of these crystals, possessing a per- 
fect arrangement of the different parts correspond- 
ing with the shaft, vane, and rachis of a feather, 
were upwards of an inch in length, and three-fourths 
Qf an inch in breadth. Some consisted of a single 
flake or feather; but many of them gave rise to 
other feathers, which sprung from the surface of the 
vanc at the usual angle. There seemed to be no li- 
mit to  the magnitude of these feathers, so long as 
the producing cause continued to  operate, until their 
weight became so great, or thc action of the wind so 
forcible, that they were broken OR, and fell in flakes 
to the deck of the ship. 
* Whstever may be the predisposing cause of crys- 
tallization, it is clear, from thesc facts, that regular 
crystals may be formed in an aerial as w d l  as in an 
aqueous menstruum ; by slow and progrcssivc adcli- 
tions, as well as by suddcn dioots ; and by a combi- 
mtion of visible pztrticlcs, as w d l  as by the applica- 
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tion of moleculcs to one another, when in a state of 
invisible solution. I n  the crystallization of water, 
and of many salts, an accurately formed needle or 
other rcgular &ure, is consolidated by an instan- 
taneous shoot or rapid progression through the sub- 
stance of the crystallizing liquor ; but the formation 
of boar-frost crystals is accomplished by a slow and 
gradual deposition of particles, brought i&o codtact 
with the crystallizing surface by the motion of the 
air. And it is a fact worthy of notice, that a con- 
tinued accession of new particles, adds nothing to 
the thickness of the crystal that ,  first appears, bsf 
merely extends its principal surface, and as it ex- 
tends, completes the several arrangements of the 
particles corresponding with the shaft, vane, and 
rachis of a feather. This principle in crystallogra- 
phy, which tends to produce a perfect figure, and 
operates so beautifully in the formation of snow 
flakes, as to complete each of the six-sides or radii 
of the crystal, after the same plan and dimensions, 
suggested to me not only an argument for giving to 
the molecules of crystals 3 certainyolarity, or attrac- 
tion for inducing them to unite together by one side 
rather than another, but also induced an opinion, that 
coinplctc figures are formed in consequence of the mu- 
tual attractions of the crystallizing integrant particles, 
requiring an equilibrium of weight or of attractions 
-round the nucleus or central particle of the crystal. 
Thus, in the formation of snow-crystals, it appeitrs, 



khat whatever form the first few particles that com- 
bine may assume, others, which afterwards come 
-within their attraction, can adhere in no other than 
correspondent positions, until the figure is perfect- 
ed by the balancing or the neutralizing of their 
united polarities. And as the connecting of the 
two poles of a magnet by a piece of iron, suppresses 
its power'and intercepts its attraction for other iron, 
.so, the perfecting of a snow-crystal, after a regular 
geometrical form, it appears, suspends the attractive 
property of its substance for extraneous atoms ; but 
so long, it would seem, as one single particle is 
wanting, the annexed surfaces exert their attraction, 
until some particle comes within their influence and 
(completes the crystal. 

P o g  or mist, is the last meteor that remains to 
;be considered. This is one of the greatest annoy- 
ances that the arctic whalers have to  encounter. It 
frequently prevails during the greater part of the 
month of July, and sometimes for considerable in- 
tervals in June and August. I ts  density is often 
such, that it circumscribes the prospect to an area 
of a few acres, not being pervious to  sight at the dis- 
tance of 100 yards. It frequently lies so very low, 
that the brightness of the sun is scarcely at all in- 
tercepted ; in such cases, substances warmed by the 
sun's rays, give to the air immediately above them, 
nailicreascd capacity for moisture, by which evapora- 
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tion goes briskly on during the densest fogs. In 
Newfoundland, I understand, on occasions ,when the 
sun's rays penetrate the mist, and heat the surface 
of the rocks, fish is frequently dried during the 
thickest fogs. I n  July 1817, latitude 74", when 
the temperature of the air was 45", Leslie's hygro- 
meter indicated 6" of dryness, during a most intense 
fog ; and on another foggy day, in the same month, 
d e n  a temperature of 40" prevailed, from 5 to 6 
degrees of dryness was indicated, in a situation on 
which the sun had not shone during the day. Fre- 
quently I have observed the fog to  be wetting at the 
height of 90 or 50 feet above the surface of the sea, 
when, an  the level of the ship's deck, about 14 feet 
high, there was no appearance of dampness. 

Fogs are more frequent and more dense at the 
borders ofthe ice, than near the coast of Spitzbergen. 
They occur principally when the mercury in tlie ther- 
mometer is near the freezing point ; but they are by 
no means uncommon with a temperature of40 or 45 
degrees. They are most general with south-westerly, 
southerly, and south-easterly winds. Wi th  norther- 
ly or north-westerly winds, they gcnerally disperse ; 
though, after a considerable continuance of southerly 
winds, they sometimes prevail for a good many hours 
after the wind changes to the northward, Fogs sel- 
dom occur with high winds ; yet in one or two in- 
stances, I have observed them very thick even in 
storms. Rain generally disperses the fog ; but after 
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the rain ceases, when the air is warm and damp, the 
fog often returns with increased density, so that it 
passes the eyes like smoke, and contracts the circle 
of vision to a radius of fifty or sixty yards. Fogs, 
by increasing the apparent distance of objects, ap- 
pear, sometimes, to  magnify men into giants, hum- 
mocks of ice into mountains, and common piecos of 
drift-ice into heavy floes or bergs. When fogs prc- 
vnil with a fieezing temperature, they usually var- 
nish the rigging, yards, masts, and other apparatus 
of ships, with transparent ice. Sometimes the ice in- 
creases to the thickness of near an inch, and is apt, 
whendislodged by any motion produced in thc rig- 
ging, to fall in showers, and cut the hands or faces 
of those on deck. Columns of several yards in length 
often descend at once. 

T o  navigators in general, fogs are productive of 
inconvenience aid  danger. To the whale-fisher, 
they prove a special annoyance, by usually putting 
i-t stop to his most important occupations, and by 
preventing him from discovering the nature and si- 
tuation of the ice, and other dangers with which he 
is surrounded. They also perplex the navigator, 
by preventing him from obtaining observations 
for the correction of his latitude and longitude; 
so that he often sails in complete uncertainty. In 
icy situations, indeed, where the sea is commonly 
smooth, and where the sun occnsionally sliiaes 
through the fog, an artificial horizon may be uscd 

3 
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with tolerable accuracy, even upon a ship’s deck.; 
and upon a sheet of ice, with excellent effect. 
Where, however, there is the least motion, this in- 
strument cannot be made use of, though a very sim- 
ple contrivance, wliicli I adopted some years ago, 
may often be substituted with considerable advan- 
tage. The data for the latitude, it is well known, 
are the sun’s declination ; the angle subtended be- 
tween the sun and the horizon ; and the height of 
the eye of the observer, Obtaining the correct alti- 
tude of the sun, therefore, is the principal object. 
But, in fogs, the apparent horizon is brought much 
nearer the observer than in’clear weather ; and %he 
angle found between it and the sun, must be too 
large, and the result therefore erroneous. The dis- 
tance of the proper horizon, however, increasing with 
the elevation of the. observer, and clecreasing as he 
descends, he has it in his power, by taking a boat, 
and placing his eye near the surface of the water, 
to bring the horizon within less than half of the 
distance at which it appcars fiom a ship’s deck. 
At the height of 15 feet, the horizon is seen at the 
distance of 48 miles ; but, a t  the height of 3 feet, 
it is reduced to about two miles. So that, from the 
latter situation, if the eye can penetrate near two 
miles, a correct observation can be obtained. But, 
if not, the error of observation will be mucli dimi- 
nished. For, should the fog or land constitute an 
;qprent  horizon, at the distniice of u milc, the er- 
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ror of observation, at an elevation of 3 feet, would 
not be a quarter of a mile ; whereas, at the height 
of 15 feet, the usual situation of the observer in 
merchant ships, the error of observation would 
amount to 5'. And if the visible horizon were on- 
ly half a mile distant, the error of'observation, at 
the height of 3 feet, would be still only 2'; but, a t  
15 feet, 13'. Again, if, by estimating the distance 
of the visible horizon, we attempt to make allow- 
ance for the increased dip, according to  tables cal- 
culated for the purpose, we shall find that a small 
mistake in the estimated distance of the horizon, 
will be productive of a considerable error in the la- 
titude, as deduced from an observation from the 
deck ; but that the error at  the elevation of 3 feet 
will be trifling. Suppose the estimated distance of 
the horizon to be one-fifth of a mile, but its true 
distance one-tenth, which is an error that might 
easily be committed ; the dip of the sea correspond- 
ing to these two distances, a t  the height of 3 feet, is 
respectively, about 8'.4, and 1618, the difference 
8'.4 being the error whichl would be produced in the 
latitude ; but, at 15 feet elevation, the dip of the sea, 
at the two distances of one-fifth and one-tenth of a 
mile, is 42a and 85, the difference 42; miles being 
the error of the latitude ; and, at 20 feet height of 
the eye, the error would be 56 miles. Hence, when 
the sea is so smooth that a boat can be lowered to 
the water's-edge, and the cye placed within 3 feet of 
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the surface, there is scarcely a chance of a greater 
error than 8 miles ; whereas, in an observation taken 
upon deck, there is an equaI chance of a mistake of 
near a degree. 

This method of observing the sun’s altitude, is 
equally useful when the horizon is intercepted by 
land, as when it is obscured by a fog. 

Fogs are more common neai the ic:, than in the 
vicinity of land ; more frequent in open seasons than 
in close seasong ; and more intense and more corn+ 
mon in tile southern fishing stations, than in $he 
most northern. 
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CHAPTER Vf. 

A SKETCH OF THE ZOOLOGY Ol? THE ARCTIC 

REGIONS. 

THE vicw here given of the arctic zoology, is not 
intended as a systematic Fauna Arctica, but mere- 
ly as the skeleton of such a work ; consisting almost 
solely of original observations on, and descriptions 
of, the more remarkable animals inhabiting or fre- 
quenting Spitzbergen, and the adjacent seas. Of 
such animals as have already been well described, 
or of such as are familiar to almost every one, a 
simple list only is given, excepting an occasion- 
al remark, illustrative of their habits or characters. 
Some animals, however, of the cetaceous kind, 
which we occasionally meet with in the Greenland 
Sea, are not even named in this sketch, because, 1 
frankly confess, that, although I have seen them 
more than once, I could not ascertain to what ge- 
nus even they belonged. Indeed, the distinguish- 
ing characters of many of the Cetacea are so im- 
perfectly known and described, that when any spc- 
cics, not very fhmiliar, comes under the cyc of the 
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naturalist, he is often at a loss to find its place in 
any system of Cetology. Besides, the drawings 
hitherto given of many of the whale tribe are so 
unlike, and so preposterous, that they tend rathcr to 
inislead than to assist the practical zoologist. The 
mysticetus, or common whale, for instance, is figur- 
ed by our most respectable naturalists with tlie 
most extravagant inconsistency. The diameter, in 
many of the engravings that I have seen of it, mca- 
sures fully one-third of the length, making the cir- 
cumference, (the body being circular), and the length 
of the animal, nearly equal ; whereas, the actual cir- 
cumference vcry little exceeds one-half of the length. 
Hence, also, as another step towards an improved 
system of Cetology, I have confined my engravings, 
as well as my descriptions, to those animals which 
have come immediately under my own examinatioa, 
or have been sketched by persons on whose accura- 
cy and faithfulness I could fully depend; while draw- 
ings and descriptions that I have met with, when 
the least doubtful, have been altogether rejected. 

The arrangement I have adopted, is principally 
that of 1,innd ; but, with regard to the Cetacea, I 
liave combined Linnd with La Cep6de. The latter 
author, who has published tlie most voluminous and 
pleasing account of cetaceous animals * that has ever 

* cc Histoire Nuturelle des Cetacbes." A Paris, l'an xii. 
de la Republique. 
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appeared from the press, has, I conceive, made some 
judicious changes in the Linnean arrangement, 
though the advantage of all his alterations is not 
very apparent. The separation of the whales ha- 
ving the dorsal fin, from those without it, is cer- 
tainly judicious, the difference being marked and 
characteristic. All whales, for instance, with horny 
laminac in place of teeth, having r ~ )  dorsal fin, are, 
agreeabIy to the arrangement of Linnd, included 
under the generic name Bakcena ; but thosc posses- 
sing the dorsal fin, are, by,La Cephde, called Bale- 
nopterce, signifying whales with a fin. 

I n  a somewhat similar way, animals of the genus 
Delphinus of Linnt?, having no  dorsal fin, are sepa- 
rated from those which possess this characteristic, 
and are distinguished by the name of Delphinapteri, 
or Dolphins without the fin. In these two particu- 
lars I have followed La Cepbcte *. 

Though La Cepdde's work is evidently the result of much 
research, and the production of an enlarged mind, yet it is by 
no means accurate. In several of his departures from the Lin- 
nean arrangement, the author has fallen into great mistakes. 
The Balsena Mysticetus and the Balzena Nordcaper, for in- 
stance, are considered by Liimi: as varieties only of the same 
animal. La Cap2de makes them two species. Now, La Ce- 
@de's figure of the Baleine' franche (Mysticetus): has not its- 
counterpart in nature; but his Baleine Nordcaper is a fair re- 
presentation o€ the Mysticeks. A similar error occurs with 



SECT. I. 

A Descriptzon of Animals, qf the Cetaceow ICind, 
,frequenting the Greenland Sen. 

BALBNA MYSTICETUS :-The C m m n  w;haZe, or Green- 
land \ Wltale. 

THIS valuable and interesting animal, gciierally 
called The Whale by way of eminencc, is the object 
of our most important commerce to  the Polar Seas, 

regard to the Narwal. The Narwal Vulgaire, as Irepresented 
and described by La Cepide, does not, I am persuaded, exist; 
while the figure and description of the Narwal Microcbphale, 
though not a little erroneous, may easily be understood as re- 
presenting the cammon narwal. The engravings, indeed, in 
general, are unlike the originals. 

The style of La CepBde is animated and poetical ; and his 
Histoire Naturelie des Cbtaches i s  a most interesting work ; 
but the interest, in many cases, is augmented at the expence of 
truth. After this assertion, an example or two may be neces- 
sary.-One can hardly doubt, says he (p. 3.), but tliat the 
Mysticetus may have been seen, at certain times, ai$ in certain 
seas, 100 metres, that is 528 feet, long. In the present day, 
he adds, they are from 20 to 30 metres (654 to 984 feet) in 
length, ( p  5.) : They spout the water to'more tlian the height 
of 15 metres or 43 feet, (p'8.): They swim with the velocity 
of 11 metres per second, or 21 4 nautical miles an hour, (p. 56.) 
And, speaking of tlre narwal, (Narwal Vulgaire,) he says, it is 
14 to 20 metres (47 to 66 feet) in length ( p  151), and is 

VOL. I. F f  
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--is productive of more oil than any other of the 
Cetacea, and, being less active, slower in its motion, 
and more timid than any other of the kind, of 
similar or nearly similar magnitude, is more easily 
captured. 

Large as the size of the whale certainly is, it has 
been much over-rated ;-for such is the avidity with 
which the human mind receives communications 
of the marvellous, and such the interest attached to 
those researches which describe any remote and es- 
traorciinary production of nature, that the judg- 
ment of the traveller receives a bias, which, in 
cases of doubt, induces him to fix upon that ex- 
treme point in his opinion which is calculated to 
afford the greatest surprise and interest. Hence, 
if he perceives an animal remarkable for its mi- 
nuteness, he is inclined t o  compare it with some- 
thing still more minute ;-if remarkable for its big- 
ness, with something fully larger. When the ani- 
mal inhabits an element where he cannot examine 

armed with a very hard, sharp weapon, measuring 6 metres or 
164 feet, (p. 151). 
Now, 80 far from these particulars being correct, I ann per- 

suaded that the Mysticetus, which is now seldom found of a 
length greater than GO feet, is as large as at any former period ; 
that the steam of its breath (not water) is ejected to the height 
of some few yards, perhaps 4 or li ; that it swims with a velo- 
city, at the greatest, of 8 or 9 miles an hour ; that the average 
size of the narwal is only 15 feet ; a d  that its tusk seldom ex- 
ceeds 8 or 9 feet in length. 
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it, or is seen under any circumstances which pre- 
vent the possibility of his determining its dimen- 
sions, his decision will certainly bo in that extreme 
which excites the most interest. Thus a mistake 
in the size of the whale would be easily made. And 
thcre is cvery probability of such an error havingbeeii 
committed two or three centuries back, from which 
period some of our present dimensions have been 
derived, when we know that whales were usually 
viewed with superstitious dread, and their magni- 
tude and powers, in consequence, highly exagge- 
rated. Besides, errors of this kind having a ten- 
dency to increase rather than to  correct one another, 
fiom the circumstance of each writer on the subject 
being influenced by a similar bias, the most gross 
and extravagant rcsults are at length obtained. 

Thus authors, we find, of the first respectability 
in the present day, give a length of 80 to 100 feet, 
or upwards, to the Mysticetus, and remark, with 
uiiqualified assertion, that when the captures were 
less frequent, and the animals had sufficient time 
toG attain their full growth, specimens were found 
of 154) to 200 feet in length, or even longer; and 
some ancient naturalists, indeed, have gone so far as 
to assert, that whales had been seen of above 900 
feet in length. 

But whales, in the present day, are by no means 
SO bulky. Of 322 individuals, in the capture of 
which I haw bceii pcrsorially conccrncd, no onc, I 

Y f t 3  
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believe, exceeded 60 feet in length ; and the largest 
I ever measnred, was 58 feet from one extremity to 
the othex, being one of the longest, to appearance, 
which I ever saw. An, uncommon whale that was: 
c a k h t  near Spitzbergen, about 20 years ago, the 
whalebone of which measured almost 15 fcet, was 
not, I understand, so much as 70 feet in length; 
and the longest actual measurement that I have 
met with, or heard oc is given by Sir Charles 
Gieseck6, who informs us, that, in the spring of 
1813, a whale was killed at Godhavn, of the length 
of 67 feet. These, however, are very uncommon 
instances, I therefore conceive, that 60 feet may 
be considered as the size of the Iarger animals of 
this species, and 66: feet in length as a magnitude 
which very rarely occurs. 

Yet I believe that whales now occur of as large 
dimensions, as at  any former period since the com- 
mencement of the  whale-fishery- This point I en- 
deavoured to prove, from various historical records, 
in a paper read before the Wernerian Society, on 
the 19th of December 1818, and since inserted in 
the G Edinburgh Philosophical Jmrna1,l’ No. I. 
p. 83. 
, In this paper, I brought forward the authorities 

of Zorgdrager, the writer of an account of the whale- 
fishery, and one of the early superintendants of the 
Dutch northern fisheries, together with opinions or 
remarks of Captains Anderson, Gray, Heley, and 
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others, who were among the ebrliest of the English 
whalers, .which satisfactorily prove, thqt the average 
and largest produce of a whale in oil, was not greater, 
near two hundred years ago, than it is a t  the prc- 
sent time ; and to thcsc are added, thc testimonies 
of Captains Jenkinson and Edge, as to the length of 
&he whale, which likewise corresponds, pretty near- 
ly, with the measurements I have myself made. 

.Tenkinson, in his voyage to %ssia, performed in 
1557, saw a number of whales, some of which, by 
estimation, were 60 feet long, a id  are described as 
being " very monstrous." Edge, who was one of 
the Russia Company's chief and earliest whrtlefislierg 
having been ten years to Spitzbergen, prior to  the 
year 1625, calls the rvhalc &',a sea beaste of hqge 
bigness, about 65 foot long niid $5 foot thick," ha- 
wing tvhalebone 10 or ll feet long, (a common size 
at present,) and yielding about 100 hogsheads of 
oil ; and, in a descriptive plate accompanying Cap- 
tain Edge's paper on the fishery, publi~hed by 
Pr;nc~as in 1625, is a sketch of a whale, with, 
this remark subjoiiiod,-" A whale is ordinady 
about 60 foot long." 

Hence I coiiceive we may satisfactorily conclude, 
that whales of as largc size are foiznd now, as at any 
former period since the Spitzbergen fishery was dis- 
covered ; and I may ais0 remark, that where my re- 
spectable authority affords actual measurements ex- 
ceeding 70 feet, it will always he found that thc spe- 
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cimen referred to, was not one of the Mysticetus 
kind, but of the B. Physalis, or the H. Musculus, 
animals which considerably exceed in length any of 
the common whales that I have either heard of, or 
met with. 

When fully grown, therefore, the length of tho 
whale may be stated as varying from 50 to  65, and 
rarely, if ever, reaching 70 feet; and its greatest 
circumference from 30 to 40 feet. It is thickest a 
little behind the fins, or in the middle, between the 
anterior and posterior extremes of the animal ; from 
whence it gradually tapers, in a conical form, to- 
wards the tail, and slightly towards the head. Its 
form is cylindrical from the neck, to within ten feet 
of the tail, beyond which it becomes somewhat 
quadrangular, the greatest ridge being upward, or 
on the back, and rimning backward nearly across 
the middle of the tail. The head has somewhat of 
a triangular shape. The under-part, the arched 
outline of which is given by the jaw-bones, is flat, 
and Measures 16 to 80 feet in length, and 10 to 112 in 
breadth. The lips, extending 15 or 20 feet in length, 
and 5 or 6 in height, and forming the cavity of the 
mouth, are attached to the under-jaw, and rise from 
the jaw-bones, at an angle of about 80 degrees, ha- 
ving the appearance, when viewed in front, of the 
letter U. The upper-jaw, including the I‘ crown- 
bone,” OT skull, is bent down at the extremity, so as 
to  shut the front a id  upper parts of the cavity of 
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the mouth, and is overlapped by thc lips in a squa- 
mous manner at the sides. 

When the mouth is open, it presents a cavity as 
large as a room, and capable of containing a mer- 
chant-ship's jolly-boat, full of men, being 6 or 8 feet 
wick, 10 or 12 feet high (in front), and 15 or 16 
€eet long, 

The fins, two in number, are placed between one- 
third and two-fifths of the length of the animal, from 
the snout, and about two feet behind the angle of thc 
mouth. They are 7 t o  9 feet in length, and 4 or $'in 
breadth. The part by which they afe attached to the 
body, is somewhat elliptical, and about 2 feet in dia- 
meter ; the side which strikes the water is nearly flat. 
The articulation being perfectly spherical, thc fins are 
capable of motion in any direction ; but, from the 
tension of the flesh and skin below, they cannot be 
raised above the horizontal position. Hence the 
account given by some naturalists, that the whale 
supports its young by its fins, on its back, must be 
erroneous. The fins, after death, arc always hard 
and stiff; but, in the living animal, it is. presumed, 
from the nature of the internal structure, that they 
are capable of considerable flexion. The whale has 
no dors91 fin. 

The tail, comprising, in a single surface, SO or 100 
square feet, is a formidable instrument of motion and 
defence. Its length is only 5 or 6 fect; but its 
1 4 t h  is 18 to  24 or 26 feet, I ts  position is hori-e 
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zontal. I n  its form it is flat and semi-lunar ; in- 
dented in the middle ; the two lobes somewhat point- 
ed, and turned a little backward. I ts  motions are 
rapid and universal ; its strength immense. 

The eyes are situated in the sides of the head, 
about a foot obliquely above and behind the angle 
of the mouth. They are remarkably small in pro-’ 
portion to the bulk of the animal’s body, being 
little larger than those of an ox, The whale has no 
external ear; nor can any orifice for the admission 
of sound be discovered until the skin is removed. 

.On the most elevated part of the head, about 16 
feet from the anterior extremity of the jaw, are si- 
tuated the blow-holes, or spiracles ; consisting of 
two longitudinal apertures 6 or 8 inches in length. 
These are the proper nostrils of the whale. A moist 
vapoin, mixed with mucous, is discharged from them, 
when the animal breathes ; but no water accompa- 
nies it, unless an expiration of the breath be made 
under the surface. 

The mouth, in place of teeth, contains two exten- 
sive rows of c5 fins,” or whalebone, which are suo- 
pended from the sides of the crown-bone. These 
series af fins are generally curved longitudinally, 
although thcy are sometimes straight, and give an 
a2ched form to the roof of the mouth. They are 
covered immediately by the lips attached to the 
lower jaw, and enclose the tongue between their 
lower extremities. Each series, or ‘‘ side of bone,” 
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as the whalefishers tcrm it, consists of upmrds of 
300 laminae * ; the longest are near the middle, 
from whence they gradually diminish away to no- 
thing at each extremity. Fifteen feet is the great- 
est length of the whalebone ; but 10 or 11 feet is 
the average size, and 13 feet is a magnitude seldom 
met with. The greatest breadth, which is a t  the 
gum, is 10 or 12 inches. The lamins, composing 
the two series of bone, are ranged side by side, two- 
thirds of an inch apart, (thickness of the blade in- 
cluded,) and resemble a frame of saws in a saw-mill. 
The(interior edges are covered with a fringe of hair, 
and the exterior edge of every blade, excepting a few 
at each extremity of the series, is curved and flat- 
tened dowii, so as to present a smooth surface to the 
lips. In  some whales, a curious hollow on one side, 
and ridge 011 the other, occus in many of the cen- 
tral blades of whaleboiie, at regular intervals of 6 or 
7 inches. May not this irregularity, like the rings 
in the horns of the ox, which they resemble, afford 
an intimation of the age of the ,whale ? I f  so, twice 
the numbcr of running feet in the longest lamina 
of whaleboiie in the head of a whale not full grown, 
would represent its age in years. In the youngest 
whales, called S2~ckcrs, the mha1eboae is only a few 
iaches long ; when the length reaches 6 feet or up- 
wards, the whale is said to be size. The colour of 
the whalebone is brownish-black, or bluish-black: 

* In ~1 vcry sniall whale, thc numbcr was 316 or 320. 
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I n  some animals, it is striped loiigitudinally with 
white. When newly cleaned, tlie surface exhibits 
a fine play of colour. A large whale sometiines af- 
fords a ton and a half of whalebone. If the ‘( sam- 
ple bhde,” that is, the Iargest lamina in the series, 
weigh 7 pounds, the whole produce may be estima- 
ted at a ton ; and so on in proportion. The whale. 
bone is inserted into the crown-bone, in a sort of rab- 
bit. All the blades in the same series are connected 
together by the gum, in which the thick ends are in- 
serted. This substance, (the gum,) is white, fibrous, 
tender and tasteless. It cuts like cheese, It has the 
appearance of the interim or kernel of the cocoa-nut. 

The tongue occupies a large proportion of the CP 

vity of the mouth, gnd the arch formed by tlie whale- 
bone. It is incapable of protrusion, being fixed 
from root to tip, t o  the fat extending between the 
jaw-bones. 

A slight beard, consistiiig of rz few short scattered 
white hairs, surmounts the anterior extremity of both 
jaws. 

The throat is remarkably strait. 
The male organ is a large flexible member, and 

is concealed in a longitudinal groove, the cxtc!rnal 
opening of wliich is 2 or 8 feet in length. This 
member, in the dead animal, is 8 or 10 feet in 
length, and about 6 inches in diameter at the root, 
It tapers to a point, and is perforatcd throughout i t s  
length by the urethra, 
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Two paps in the fcmale, afford the mcans of rcar- 
ing its young. They are situated on the abdomen, 
one on each side of the pudendum, and are 2 feet apart. 
They appear not to be capable of protrusion, beyond 
the length of a few inches. I n  the dead an’lmal, thcy 
are always found retracted. 

The milk of the whalc resembles that of quadru- 
peds in its appearance. It is said to  be rich and 
well-flavoured. 

The vent is about 6 inches behind the pudcnduni 
of the female ; but, in the male, it is more distant 
from the organ of generation. 

The colour of the Mysticetus is velvet-black, 
grey, (composed of dots of blackish-brown, on a white 
ground,) and white, with a tinge of yellow. The 
back, most of the upper-jaw, and part of the lowcr 
jaw, together with the fins and tail, are black. The 
tongue, the fore part of the under-jaw and Zips, 
sometimes a little of the upper-jaw, at the extremi- 
ty, and a portioii of the belly, are white. And the 
eye-lids, the junction of the tail with the body, a 
portion in the axilla! of the fins, &c. are grey. I 
have seen whales that were all over piebald. The 
older animals contain the most grey and white ; un- 
der-size whales are altogether of a bluish-black, and 
suckers of a pale bluish, or bluish-grey colour. 

The skin of the body is slightly furrowed, like 
the water-lines in coarse laid paper. On the tail, 
fins, &c. it is smooth. Thc cuticle, or that part of 
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the skin which can be pulled off in sheets after it 
has been a little dried in the air, or particularly in 
frost, is not thicker than parchment. The rete mu- 
cosum in adults, is about three-fourths of an inch in 
thickness, over most parts of the body ; in suckers, 
nearly two inches ; but on the under side of the 
fins, on the inside of the lips, and on the surface of 
the tongue, it is much thinner. This part of 
the integuments, is generally of the same colour 
throughout its thickness. The fibres of which it is 
composcd, are perpendicular t o  the surface of the 
body. Under this lies the true skin, which is white 
and tough. As it imperceptibly becomes impreg- 
nated with oil, and passes gradually into the form 
of blubber, its real thickness cannot easily be stated. 
The most compact part, perhaps, may be a quarter 
of an inch thick. 

Immediately beneath the skin lies the blubbe~ 
or fat, encompassing the whole body of the animal, 
together with the fins and tail. I ts  colour is ycL 
lowish-white, yellow or red. In  the very young ani- 
mal it is always yellowish-white. In some old ani- 
mals, it resembles in colour the substance of thc sal- 
mon. It swims in water. Its  thickness all round 
the body, is 8 or 10 to 20 inches, varying in diRe- 
rent parts as well as in different individuals. The 
lips are composed almost entirely of blubber, and 
yield from one to two tons of pure oil each. The 
tonguc is chiefly composed of a soft kindof fat, that 
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affords less oil than any other blubber : in the cen- 
tre of the tongue, and towards the root, this fat is 
intermixed with fibres of a muscular substance. The 
under jaw, excepting the two jaw-bones, consists al- 
most wholly of fat ; and the crown-bone possesses a 
considerable coating of it. The fins are principally 
blubber, tendons, and bones, and the tail possesses a 
thin stratum of blubber. The oil appears to be re- 
tained in the blubber in minute cells, connected toge- 
ther by a strong reticulated combination of tendinous 
fibres. These fibres being condensed at thc surface, 
appear to  form the substance of the skin. The oil is 
expelled when heated ; and, in a great measure, dis- 
charges itself out of the fenks, whenever putrefac- 
tion in the fibrous parts of the blubber takes place. 
The blubber and the wlialebone are the parts of the 
whale to  which the attention of the fisher is directed. 
The flesh and bones, excepting the jaw-bones occa- 
sionally, are rejected. The blubber in its fresh state, 
is without any unpleasant smell ; and it is not until 
after the termination of the voyage, when the car- 
go is unstowed, that a Greenland ship becomes disa- 
greeable. 

Four tons of blubber by measure, generally afford 
three tons of oil* ; but the blubber of a sucker con- 

* The ton or tun of oil, is 252 gallons wine measure. It 
weighs, at temperature 609 1993 lb. 1% oe. 14 dr. avoirdu- 
pois. 



tains a very small proportion. Whales have Been 
caughti that afforded nearly thirty tons of pure oil ; 
and whales yielding twenty tons of oil, are by no 
means uncommon. The quantity of oil yielded by 
a whale, generally bears a certain proportion to the 
length of its longest blade of whalebone. The ave- 
rage quantity is expressed in the following table". 

Though this statement on the average be exceed- 
ingly near the truth, yet exceptions sometimes OC. 
cur. A whale of 29 feet bone, for instance, has 
been known to produce near ten tons of oil ; and ano- 
ther of 12 feet bone, only nine tons. Such instan- 
ces, however, are very uncommon. 

A stout wh'ale of sixty feet in length, is of the 
enormous weight of seventy tons ; the , blubber 
weighs about thirty tons, the bones of the head, 
whalebone, fins and tail, eight or ten ; carcass thirty 
or thirty-two. 

This table is somewhat different from that given in Wer- 
nerian Memoirs, (vol. i. p. 582) j an increased number of ob- 
servations hnving enabled me to improve it. 

3 
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The flesh of the young whale is of a ‘red colour ; 
and when cleared of fat, broiled, and seasoned with 
pepper and salt, does not eat unlike coarse beef; that 
of the old whale approachcs to black, and is exceed- 
ingly coarse. An immense bed of muscles surround- 
ing the body, is appropriated chiefly to the move- 
ments of the tail. The tail consists principally of 
two reticulated beds of sinewy fibres, compactly in- 
terwoven, and containing very little oil. I n  the 
central bed the fibres run in all directions ; in the 
other, which encompasses the central one in a tliin- 
ner stratum, they are arranged in regular order. 
These substances are extensivcly used, particularly 
in Holland, in the manufacture of glue. 

Most of the bones of the whalc are very porous, and 
contain large quantities of fine oil. The jaw-bones, 
which mcasure twenty to twenty-five feet in length, 
are often taken care of, principally on account of the 
oil that drains out of them, when they come into a 
warm climate. When exhausted of oil, they readi- 
ly swim in water. The external surface of the most 
porous boiics, is compact and hard. The ribs aro 
pretty nearly solid ; but the crown-bone is almost as 
much honeycombed as the jaw-boiics. The number of 
ribs, according to Sir Charles Gieseclcd, is thirteen 
011 each side. The bones of the fins are analogous, 
both in proportion and number, to thoseof the fingers 
of the human hand. From this peculiarity of struc- 
ture, the fiiis have been denomiiiated by D r  Flcm- 
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z t . r n .  %In. 
Longest b1adeof whalebone, 1.0 6.0 
Extreme length ,...... ........ 17.0 28.0 
Lengthof the head ,......... 5.0 8.6 
Breadth of under-‘aw,. ........................ 
- to greatestcirmmf: 7.0 
Circumference at the neck, 10.0 18 G 
Greatest circumference ,..... 12.0 20.0 
Circumfer. by the genitalia, 9.0 15.6 

nearthe tail ,... 2.11 4.0 
Fin,-Length, ............... 2.3 ...... 

Breadth ,.............. 1.3 ...... 
Tail,-Length ,.................. .......... 

Breadth ,..........-... ............ 
Lip,-Length ,....... ........ 4.9 8.2 

Breadth,. ........................................... 
Produce in oil, (tons) ....... 1. 4 
Sex ,.... ......................... F. M. 

Length from tip o 1 lip to fin, 5.6 10.0 

ing 6‘ swimming paws.’’ The posterior extremity of 
the whale, however, is a real tail ; the termination of 
the spine or os coccygis, running through the middle 
of it almost to the edge. 

Pew opportunities of examining the internal struc- 
ture of the mysticetus occur ;, hence, what is known 
respecting its anatomy, is deduced principally fioni 
its analogy to other cetaceous animals. 

Ft. In. Pt.rrt. mi,,. Pt .  rn. 
10.10 11.2 11.6 13.7 
51. 0 50.0 68.0 62.0 
16, 0 15.6 19.0 20.0 

9.6 12.0 ...... ...... 18.0 ............ 
............ 24.0 ............ 

...... 31.6 ...... 84.0 

..; ... 34.0 35.0 ...... 

...... 19.0 ............ 
6.6 6.8 ............. 
7.0 6.4 8.6 9.0 
4.0 4.0 5.0 ...... 
5.6 5.6 6.0 6.0 

BO.0 17.6 24.0 20.10 
15.6 15.0 18.6 19. 6 

6. 2 
16 16 39 24 

F. M. 

Table of the Comparative Dillzensioizs of Six Mys- 
ticete,. from my own Measurements. 
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i, not noticed by it, though at the dilstance only of 
a ship’s length ; but a very sliglit splashing in the 
water, in calm weather, excites its attention, and’ 
alarms it. 

Its  sense of seeing is acute. Whales Are observ- 
ed t b  discover one another, in clear water, when un- 
der the surface, at an amazing distance. When at 
the surface, however, they do not see far. 

They have no voice ; but, in breathing or btowhg, 
they make a very loud noise. The vapour they 
discharge, is ejected to the height of some yards, 
and appears a t  a distance, like a puff of smoke. 
When the animals are wounded, it is often stained 
with blood ; and, on the approach of death, jets of 
blood are sometimes discharged alone. They blow 
strongest, densest, and loudest, when cc running,” 
when in a atate of alarm, or when they first appear 
at the surface, after being a long time down. They 
respire or blow about four or five times a-minute. 

The whale, being somewhat lighter than the me- 
dium in which it swims, can remain at the surface 
of the sea, with its cc crown,” in which the blow- 
holes are situated, and a considerable extent of the 
back, above water,, without any effort or motion. 
To descend, however, requires an exertion. The 
proportion of the whale that appears above water, 
when alive, or when recently killed, is probably not 
a twentieth part of the animal ; but, within a day 
after death, when the process of putrefaction com- 

VOL. I. G g  
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mences, the whale swells to  an enormous size, until 
at, least a third of the carcase appears above water, 
and sometimes the body is burst by the force of-the 
air generated within. 

By means of the tail, principally, the ,whale ad- 
vances through the water. The greatest velocity is 
produced by powerful strokes against the water, im- 
pressed alternately upward and downward ; but a 
slower motion, it is believed, is elegantly produced, 
by cutting the water laterally and obliquely down- 
ward, in a similar manner as a boat is forced along, 
with a single oar, by the operation of &ullhg. 
The fins are generally stretched out in an horizon- 
tal pobition : their chief application seems to be, the 
balancing of the animal, as the moment life is ex- 
tinct, it always falls over on its side, or turns upon 
its back. They appear also to be used, in bearing 
off their young, in turning, and giving a direction 
to the velocity produced by the tail. 

Bulky as the wliale is, and inactive, or indeed 
clumsy as it appears to be, one might imagine that 
all its motions would be sluggish, and its greatest 
exertions productive of no great celerity. The 
fact, however, is the reverse. A whale extended 
inotionless at the surface of the sea, can sink in the 
space of five or six seconds, or less, beyond the reach 
of its human enemies. I ts  velocity along the sur- 
face, or perpeadicrilarly or obliqucly downward, is 
the same. I liqve observed n whale descending, 
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Rfta I had harpooned it, to the depth of 400 fa- 
thoms, with the average velocity of seven or eight 
miles per hour. The usual rate at which whales 
swim, however, even whe'n they are 011 their passage 
froin one situation to  another, seldom exceeds four 
miles an hour; and though, when urged by the 
sight of any enemy, or alarmed by the stroke of a 
harpoon, their extreme velocity m y  be at the rate 
of eight or nine iniles an hour; yet we find this 
speed never continues longer than for a few mi- 
nutes, before it relaxes almost to onehallf. Hence; 
for the space of a few minutes, they are capable of 
darting through the water, with the velocity almost: 
of the fastest ship under sail, and of ascending with. 
such rapidity as to leap entirely out of the water. 
This feat they sometimes perform as an amuse- 
ment apparently, to the high admiration of the dis- 
tant speotator ; but to the, no small terror. of the ud-3 
experienced fishers, wh even under sui& circum- 
stances, are often ordered, By the foolhardy har- 
pooner, to '< pull away to the attack. Sometimes' 
the whales throw themselves into a perpendiculltn 
posktwe,. with their heads downward, and, rearing 
theif tails on high in the air, beat the water with 
a h 1  violence. In bot11 these cases, the &a is 
thrown into foam, md the air filled with vapduw:" 
the! noise, in calm wkather, is he 
bnce: and the concentric waves pr 
amions on tlie water, are dommnnioitted akoad to 

G g 2  
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a considerable extent. Sometimes the whale shakes 
its tremendous tail in the air, which, cracking-like a 
whip, resounds to the distance of two or three miles. 

When it retires from the surface, it first lifts its 
head, then plunging it vlnder water, -elevates its 
back like the segment of a sphere, deliberately 
rounds it sway towards the  extremity, throws its 
tail out of the water, and then disappears. 
h tiheir usual conduct, whales remain at the sur- 

fkce to. breathe, about two minutes, seldom longer ;. 
during which time, they ‘‘ blow” eight or nine times, 
and then descend for i n  interval usnally of five or 
ten miuutes ; but sometimes, when feeding, fifteen 
or twenty. The depth to whiah they commonly 
descend, is not known, though, from the ‘‘ eddy” 
occasionally observed on the water, it is evidently, 
at times, only trifling, But, when struck, the quan- 
tity of line they sometimes take? out of the boats, im 
atperpendicular descent, affords a good measure of 
the depth. By this d e ,  they have been known to. 
descend tw the depth of an English mile ; and with 
such velocity, thatinstames. have occurred, in which. 
whales have been drawn up by the line attached, 
fkom a depth of 700, or 800.€athoms,. and have beex 
hund to have broken their jaw-bones, and some- 
times crown-bone,. by the blow struck against the 
bottom. Some persons are of opinion, that whales: 
can remain under a field of ice, or a t  the bottom of 
the sea, in shallow water, when undisturbed, for 
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many hours at a time. Whales are' seldom fouyd 
sleeping ; yet, in calm weather, among ice, instances 
occasionally occur. 

The food of the whale consists ,of various species df 
actiniae, cliones, sepia?, medusae, cancri, and helices ; 
*or, at least, some of khese genera are always to be 
seen wherever any tribe lof whales is found stationary 
and feeding. In  .the deed animals, however, in. $he 
very'few instances in which I have been enabled to 
-open &heir rstornachs, squillze or shrimps were the 
only substances discovered. In  the mouth of a-whale 
just killed, Ifonce found a quantity-of thesaae kind 
.of insect. 

When +he ,whale feeds, it swims with donsider- 
d e  velocity below the surface of the sea, with its 
>jaws widely extended. A stream of water conse- 
quently enkr8 its capacioazs mouth, and -along with 
it, lstlrge ..quantities of water, inseots ; the watdr 
escapes again + at thef sides ; but &he food 
and sifted, ai it were, by thewhalebone, which, from 
its compact arrangement, and the thick internal co- 
vering of hair, does not allow a particle the size of 
the.smallest grain to escape. 

here .does not seem to .be .aw~ff ic ie~t  dissimi- 
larity in. the form and appearance sf the mysticete 
found in the polar seas, to entitle them to adivision 
intosother species ; yet such is the difforence observ- 
ed in tlm proportions of these animalsi that they 
may .be well considered as sub-spccios or varieties. 
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In some of the mysticete, the head measures fonr- 
,t&hs of the whole length of the animal ; in ochers 
scarcely three-tenths ; in some the circumference is 

' upwards of seven-tenths of the length ; in others less 
than six-tenths, or little more than one-half. 

The sexual intercourse of whales is often observed 
about the latter end of summer ; and females, wikh 
cubs or suckers along with them, being ,most com- 
monly met with in the spring of the year, the time 
of their bringing forth, it is presumed, is in Febru- 
ary or March ; and their period of gestation about 
nine or ten months. In  the latter end of April 
1811, a sucker was taken by a Hull  whaler, to 
wbich the funis umbilicalis was still attached. The 
whale has one young at a birth. Instances of two 
beixlg seen with a female are very rare. The young 
'oae, at the time of parturition, is said to be at least 
ten, if not fourteen feet in length. It gocs under 
the protection of its mother, for probably a year, .or 
.more ; or until, by the evolution of the whalebone, 
it is enabled ,to procure its own nourishment.. Sup- 
posing the criterion before mentioned, of the notches 
in the whalebone being indicative of the number of 
years growth, to be correct, then it would appear 
that the whale reaches the magnitude callcd size ; 
<that is,' with a six feot length of whalebone, in 
twelve years, and'attaiiis its full growth at the age 
of twenty or twenty-five. Whales, doubtless, live 
ta a great age, The Inarks of age are an increase 
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in the quantity of grey colour in the skin, and a 
change to a yellowish tinge of the white parts about 
the head ; a decrease in the quantity of oil yielded 
by a certain weight of blubber ; an increase of hard- 
ness in the blubber, and in the thickness and strength 
of the ligamentous fibres of which it is partly com- 
posed. 

The maternal dfection of the whale, which, in 
other respects, is *apparently a stupid animal, is 
striking and interesting. The cub, being insensi- 
ble to danger, is easily harpooned ; when the tender 
attachment of the mother is so manifested as not un- 
frequently to bring it within the reach of the-whalers, 
Hence, though a cub is of little vdue, seldom pro- 
ducing abpve a ton of oil, and often less, yet it 
is sometimes struck as a snare for its mother. #Tu 
this case, ahe joins it at the surface of the water, 
whenever it has occasion to  rise for respiration ; en- 
wnages  it to swim off; assists its *flight, by taking 
it under her fin : and seldom deserts it while life 
remains.. She is then dangerous ta  approach ; but 
affords frequent opportunities for attack. She 
loses all regard for her own sdety, in anxiety for 
.the preservation of her young ;--dashes tllrough the 
inidst of her enemies ;-despises tbe danger that 
threatens her ;-and even voluntarily remains- with 
her offspring, after various attacks on herself from 
.the harpoons of the iishers. I n  June 18L1, one of 
my harpooners struck a sucker, with tbc hope of its 

' 
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’ieading to the capture of the mother. Presently 
,she arose dose by ,the ‘‘ fast-boat ;” and seizing the 
young one, dragged about a hundred fathoms of line 
au t  of the boat with remarkable force and velocity. 
Again she arose .to the surface ; darted furiously to 
and fro’; frequeptly stopped short, or suddenly 
changed her direction, and gave every possible 
intimation d extreme agony. For a length of time, 
,she continued thus to act, though dosely pursued 
by the boats ; and, inspired with courage and resolu- 
tion by her concern fkr her offspring, seemed re- 
gardless of the danger which sursounded her. At 
length, one of the boats approached so near, that a 
harpoon was hove at her. It hit, but did aot at- 
$ach itself. A second hsrpqon was otruck ; this also 
faikd to  penetrate : but a third was, more effectual, 
and held. Still she did not attempt to escape ; but 
allowed other boats to approach ; so that, in a few 
minutes, three more harpoons were fastened ; and, 
in the course of an hour afterwards, she was killed, 

atruction of a whale, when ,thus evin,cing a degree 
of, affectionate regard for its offspring, that would 
do honour to the superior intelligence of human be- 
ings ;. yet %‘he object of the adventire, the value of 
the prize, the joy of the )capture, cannot be sacrificed 
$0 ‘feelings of compassion. I 

Whales, though ,.often found in great $numbers 
$?gether, can .scarcely , b u a i d  $0 be gregarious ; 6 r  

There is something extremely painful iv 
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they are found most generally solitary, or in pairs, 
excepting when drawn to the same spot, by the at- 
.traction of ,an abundance of palatable food, or of a 
.cbice situation of the ice. 

The superiority of the sexes, in point of numbers, 
weems to be in favour of the male. Of 124 whales 
which have been taken .near Spitzbergen  in^ eight 
years, in ships commanded by myself, 7'0 were males, 
and 54 were females, being in the proportion of five 
.to four nearly. 

The  mysticetus occurs most abundantly in the 
fiozen seas of Greenland and Davis' Strait,-in the 
bays.of Baffin and Hudson,-in the sea to the 
northward of Behring's Strait, and along some 
,parts of the northern shores of Asia, and probably 
America. It is never met with in the German 
Ocean, and rarely within 900 leagues of the Bri- 
&ish coasts : but along the coasts of 'Africa and 
South America, it is met with, periodically, in con- 
siderable numbers. I n  these regions, it is attacked 
and captured by the southern British and Ameri- 
can whalers, as well as by some of the people inha- 
biting the coasts to the neighbourhood of which it 
resorts. Whether this whale is precisely of the 
same 'kind as that of Spitzbergen and Green- 
land, is uncertain, though it is evidently a mysti- 
Cetus. One htriking difference, possibly the effect 
of situatiod and climate, is, that the mysticetus 
found in southerh regions, is often covered with 
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barnacles, (Lepas Diadema, &c.) while those of the 
arctic seas are free from these shell-fish. 

It would be remarkable, if an animal like -the 
whale, which is so timid that a bird alighting up- 

I on its back sometimes sets it off in great agitation 
and terror, should be wholly devoid of enemies. 
Besides man, who is doubtless its most formidable 
adversiry, it is subject to annoyance &om sharks, 
and it is also said from the narwal, sword-fish and 
thrasher. Wi th  regard to the narwsl, I 'am per- 
suaded, that this opinion is incorrect, for so far 
from its being an enemy, it is found to associate 
with the whale with the greatest apparent harmony, 
and its appearance indeed in the Greenland sea is 
hailed by the &hers, .the narwal being considered 
as the harbinger of the whale. But the sword- 
fish and thrasher (if such an animal there be) may 
possibly be among the enemies of the whale, not- 
withstanding I" have never witnessed their corn- 
bats; and the shark is known certainly to be an 
enemy, though, perhaps, not a very formidable 
one. Whales, indeed, flee the seas where it, 
abounds, and evince, by marks occasionally found on 
their tails, a strong evidence of their having been 
bit by the shark. A living whale may be annoyed, 
though i t  can scarcely be supposd to be ever over- 
coige by the shark; but a dead whale is an easy 
prey, and affords a fine banquet to this insatiable 
crca t iir 3. 

f 

3 



The whale, from its vast bulk and variety of pm- 
ducts, is of great importance in commerce, as well 
as in the domestic economy of savage nations ; and 
its oil and whalebone are.of cxteiisive application in  
the arts and manufactures. A description of its 
most valuable products, and of the uses to which 
they are applied, being included in the account of 
the whale-fishery, in the sccond volume of this work, 
it will only be necessary, in this place, to mention 
the purposes to  which parts and products, not now 
objects of commerce, are or might be applied. 

Though to the refined palate of a modern Euro- 
pean,khe flesh of a whale, as an article of food, 
would be received with abhorrence, yet we find that 
it is considered, by some of the inhabitants of the 
northern shores of Europe, Asia, and America, as 
well as those on the coasts of Hudson’s Bay and 
Davis’ Strait, as a choice and staple article of subsis- 
tence. The Esquimaux eat the desh add fat of $he 
whale, and drink the oil with greediness. Indeed, 
<some tribes who are not familiarised with spiritnous 
liquors, carry along with them in their canoes, in 
their fishing excursions, bladders filled with d, 
which they use in the same way, and with a similar 
relish, that a British sailor does a dram *. They also 
eat the skin of the whale raw, both adults and chil- 
dren; for it is not uncommon, when the ‘females 
visit the whale-ships, for them to help themselves 

Ellis’s Voyage to Hudson’s Bay, p. 9%’. 
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to pieces of skin, preferring those with ,which a 
little blubber is connected, and to  give it as food 
to their infants suspended on their backs, who suck 
it with apparent delight. Blubber, when pickled 
and boiled, is said , to be very palatable ; the tail, 
when par-boiled and then fried, is said to be not 
unsavory, but even agreeable eating : and the flesh 
of young whales, I know from experiment, is by no 
means indifferent food. 

Not only is it certain that the flesh of the whale 
is now eaten by savage nations, but it is also well 
authenticated that, in the lsth,  13th, 14th and 
15th centuries, it was used as food by the Iceland- 
ers, the Netherlanders, the French, the Spaniarda, 
and probably by the English. M. S. B. NOEL, 
in a tract on the whale4shery *, informs us,$ that 
about the 13th century, the flesh, particularly the 
tongue, of whales, was sold in the markets of 
Bayonne, Cibourre, and Beariz, where it was es- 
teemed as a great delicacy, being used at the best 
tables : and even so late as ‘the 15.h century, he 
conceives, fiom the authority of Charles Etienne, 
that the principal nourishment of the poor in Lent, 
in ~ o m e  districts of France, oonsisted of the flesh 
and fat of the whale. 

Besides forming a choice eatable, the inferior pro- 
ducts of the whale are applied to  other purposes by 

Memoire sur l’htiquitk de la Piiche de la Btrleine par 
les Nations EuropCcnnee.” 
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the Indians and Esquimaux of arctic countries, 
and with some nations are essential to their comfort. 
Some membranes of the abdomen are used for an 
upper article of clothing, and the peritoneum in 
particular, being thin and transparent, is used in: 
stead of glass in the windows of their huts; the 
bones are coiiverted into harpoons and spears, for 
striking the seal, or darting at the sea-birds, and 
are also employed in the erection of their tents, 
and with some tribes in the formation of their 
boats; the sinews are divided into filaments, and 
used as thread, with which they join the seams of 
their boats and tent-cloths, and sew with great 
taste and nicety the different articles of -dress they 
manufacture ; and the whalebone and other supe- 
rior products, so valuable in European markets, have 
also their uses among them. 

I shall conclude this account of the mysticetus, 
with a sketch of some of the characters which be- 
long generally to  cetaceous animals. 

Whales are viviparous ; they have but one young 
at a time, and suckle it with teats. They are fur- 
nished with lungs, and are under the necessity of 
approaching the surface of the water at intervals to 
respire in the air. The heart has two ventricles 
and two auricles. The blood is warmer than in the 
human species ; in a narwal that had been an hour 
and a half dead, the temperature of the blood was 97"; 
and in a mysticetus recently killed, 102'. All of 
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them inhabit thc sca. Somc of them procure their 
food by imam of a kind of sieve, composed of two 
fringes of whalebone ; tliese have no teeth. Others 
have no whalebone, but are furnished with teeth. 
They all have two lateral 07 pectoralGfins,with conceal- 
ed bones like those of a hand ; and a large flexible 
horizontal tail, which is the principal ineinber of 
motion. Some have a kind of dorsal fin, whieli is 
an adipose, or cartilaginous substance, without mo- 
tion. Thb fin varying in form, size and position, 
in different species, and being in a conspicuous si- 
tuation, is well adapted for a specific distinction, 
The appearance and dimensions of the whalebone 
and teeth, especially the former, me other specific 
characteristics. All whales have spiracles or blow- 
hales, S O ~ O  with one, others with two openings, 
through which they breakhe ; some have a smooth 
skm all over the body ; others have m p  or sulci 
about the region of the thorax and oxi the lowm 
jaw. And all afford, beneath the integuments, a 
quantity 0;f fat or blubber, from whence a useful 
and valuzble oil, the train-oil' of commerce, is ex- 
tracted$ 

B~LAGNOPTERA Gibbar (La Cep&de:)-B. P?ipa&a of 
Lime', or Razor-bwk of the whalers. 

This is tlie longcst anima1 of the whale tribe; 
andi probably, the most powerful and bulky of 
created beings. 
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It differs from the'mysticetus in its form being 
less cylindrical, and its body longer and more slen- 
der ; in its whalebone being shorter ; in its produce 
in blubber and oil being less ; in its colour being of 
a bluer tinge ; in its fins being more in number ; in 
its breathing or blowing being more violent ; in its 
speed being greater ; in its actions being quicker 
and more restless, and in its conduct being bolder. 

The length of the physalis is about 100 feet; its 
greatest circumference 30 or 35. The body is not 
cylindrical, but is considerably compressed on the 
sides, and angular a t  the back. A: transverse sew 
tion near the fins is an oblong ; and at the r u & ~  a 
rhombus. The longest lamina of whalebone measures 
about 4 feet. It affords 10 or 19 tons of blubber. 
I ts  eolour is a pale bluish-black, or dark bluish-grey, 
in which it resembles the sucking mysticetus. Be- 
sides the two pectoral fins, it has a small horny pve 
tuberance, or rayless and immoveable fin, on the ex- 
tremity of the back. Its blowing is very violent3, 
and may be heard in calm weather, at the distance of 
about a mile. It swims with a velocity, at the great- 
est, of about twelve miles an hour. It is by no' 
means a timid animal ; yet it does not appear to be 
revengeful or mischievous. When closely pursued 
by boats, it manifests little fear, and doas not at- 
tempt to outstrip them in the race ; but merely err- 
deavours to avoid them, by diving or7 ellaaging its 
direction. I f  harpooned or otherwise wounded, it 
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then exerts all its energies, and escapes with its ut- 
most velocity ; but shows little disposition to retali- 
ate on its enemies, or to repel their attacks by en- 
gaging in a combat. Though at a distance, the 
physalis is sometimes mistaken by the whalers for 
the mysticetus ; yet its appearance and actions are 
so different, that it may be generally distinguish- 
ed. It seldom lies quietly on the surface of the wa- 
ter when blowing, but usually has a velocity of four 
or five miles an hour ; and when it descends, it very 

, rarely throws its tail in the air, which is a very ge- 
neral practice with the mysticetus. 

The grcat speed and activity of the physalis, ren- 
der it a difficult and dangerous object of attack ; 
while the small quantity of inferior oil it affords, 
makes it unworthy the general attentionof the fishers. 
When struck, it frequently drags the fast-boat with 
such speed through the water, that it  is liable to be 
carried immediately beyond the reach of assistance, 
and soon out of sight of both boats and ship. Hence, 
the striker is under the necessity of cutting the line, 
and sacrificing his employer’s property, for securing 
the safety of himself and companions. I have made 
different attempts to capture one of these formidable 
creatures. I n  the year 1818, I ordered a general 
chase of them, providing against the danger of ha- 
ving my crew separated horn the ship, by appoint- 
ing a rendezvous on the shore not far distant, and 
preparing against the loss of much line, by dividing 

2 
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it a t  200 fathoms from the harpoon, and affixing a 
buoy to the end of it. Thus arranged, one of these 
whaled was shot and another struck. The former 
dived with such impetuosity, that the line was bro- 
ken by the resistance of the buoy as soon as it was 
thrown into the water, and the latter was liberated 
within a minute by the division of the line, occasion- 
ed, it was supposed, by its friction against the dorsal 
fin. Both of them escaped. Another physalis was 
struck by one of my inexperienced harpooners, who 
mistook it for a mysticetus. It dived obliquely with 
such velocity, that 480 fathoms of line were with- 
drawn froin the boat in about a minute of time. 
This whale was also lost by the breaking ofthe line. 

The following observations on this animal have 
been dcrived from conversations with different per- 
sons who have had opportunities of examining it 
when dead. 

Length of a Physalis found dead in Davis’ Strait, 
lo5 feet ; greatest circumferedce about 38. Head 
small comparcd with that of the common whale ; 
fins long and narrow ; tail about 12 feet broad, fine- 
ly formed ; whalebone 4 feet in length, thick, brist- 
ly and narrow ; blubber 6 or 8 .inches thick, of in- 
different quality ; colour bluish-black on the back, 
and bluish-grey on the belly ; skin smooth, cxcept- 
ing about the sides of the thorax, where longitadi- 
iial rug= or sulci occur. 

vor,. I. R 11 



The physalis occurs in great numbers in the 
Arctic Seas, especially along the edge of the ice, 
between Cherie Island and Nova Zembla, and also 
near Jan Mayen. Persons trading to Archangel have 
often mistaken it for the common whale. It is sel- 
doni seen among much ice, and seems to bc avoided 
by tlic mysticetus : as such, the whale-fishers view 
its appearance with painfixl concern. It inhabits 
most geiierally in the Spitzbergcn quarter, the pa- 
rallels of 70 to 76 degrees; but in the months of 
June, July and August, when the sea is usually 
open, it advances along the land to the northward 
as high as the 80th degree of latitude. I n  open sea- 
sons it is seen near tlie Headland, a t  an earlier pe- 
riod. A whale, probably of this kind, 101 feet in 
length, was strandedion the banks of the Humber 
about the middle of September 1750. 

BALENOPTEBA Rorqual (La Cepkde :)--Balama Musculus 
of LionC, or Broad-nosed Whale. 

This species of whale frequents the coasts of Scot- 
land, Jrelanct, Norway, &e., and is said to feed prin- 
cipally upon herrin'gs. Several characters of the mus- 
culus very much resemble those of the physalis, 
though, 1 believe, there is an essential difference be- 
tween the two aiiimals : the inusculus being short- 
er, having a larger head and mouth, and n rounder 



under-jaw than the physalis. Several individuals, 
apparently of this kind, have been stranded or killed 
on different parts of the coast of the united king- 
dom. One, 52 feet in length, was stranded near Eye- 
mouth, June 19. 1752. Another, nearly 70 feet in 
length, ran ashore on the coast of Cornwall, on the 
18th of June 1797. Three were killed on the north- 
west coast of Ireland in the year 1762, and 
two in 1763 ; one or two have been killed in the 
Thames ; and one was embayed and killed in Baltor 
Sound, Shetland, in the winter of 1817-18, some re- 
mains of which I saw. This latter whale was 82 
feet in length ; the jaw-bones were 21 feet long; 
the longest lamina of whalebone about 3 feet long. 
Instead of hair at the inner edge, and at the point 
of each blade of whalebone, it had a fringe of bristly 
fibres ; and it was stiffer, harder, and more horny in 
its texture than common whalebone. This whale 
produced only about five tons of oil, all of it of an 
inferior quality, some of it viscid and bad. It waa 
valued altogether, expences' of removing the produce 
and extracting the oil deducted, at no more than 
60 1. Sterling. It had the usual sulci about the 
thorax, and a 'dorsal fin. 

I n  its blowing, swimming, and general actions, as 
well as in its appearance in the water, the musculus 
very much resembles the physalis, from which, in- 
deed, while living, it can scarcely be distinguish- 
ed. 

xih 2 
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BALZNOPTEBA Juhartes, (La Cept?de.)-Bulma BOTS 
of Linnd, or Finncr of the VS’hde-fishers. 

Length about 46 feet ; greatest circumference of 
the body about 20 feet ; dorsal protuberance or fin 
about two feet and a half high ; pectoral fins 4 or 5 
feet long, externally, and scarcely a foot broad ; tail 
about 3 feet deep, and 10 broad ; whalebone, about 
300 lamina? on each side, the longest about 18 in- 

, ches in length; the under-jaw about 15 feet long, 
or one-third of the whole length of the animal ; 
sulci about two dozen in number; two external 
blow-holes; blubber on the body 2 or 3 inches 
thick, under the sulci nanc. 

In the Memoirs of the Wernerian Society, a de- 
scriptioil of a whale, corresponding, in its dimensions 
a t  least, with the Balena Boops, has been given to 
the public, by my friend Mr P. Neill, Edinburgh ** 
This whale was stranded on the banks of the Forth, 
near Alloa, and had been considerably mutilated 
before Mr Neill had an opportunity of examining 
it. It is considered by him a Balena Xostrata. 
From his valuable paper part of the above descrip- 
tion is taken, which differs so much from a Rostrata 
noticed below, particularly in its largcr dimensions, 
and in the greater proportion which the head bears 

r 

Vol. i. p. 201. 
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to the body, that it would appear to  belong either 
to the Balaena Boops, or to an undescribed species. 
From the inaccuracy of the sketches of almost all 
the whales hitherto figured, the ilaturalist is rather 
plagued than assisted by them. As such, the figurcs 
given by La Cepkde and others, can scarcely be of 
any service in deterniining the species of this whale. 

BALENOPTERA Aruto-rostl.ata, (La Cepl:de).-Bult.na 
rrostrata of' LinnC, or Bcalced WImk 

This is the last and the smallest of the whale- 
bone whales with which I am acquainted. In Plate 
13, fig. 2. is an accurate representation of this mi- 
mal, taken from an origiiial drawing, accompanied 
by actual measurements, by the late James Wat-  
son, Esq. of Orkney, for the use of which I am in- 
debted to the kindness of my friend Dr  Trail1 of 
Liverpool. The animal from which this drawing wa5 
taken, was killcd in Sca lp  Bay, Nov. 14. 1808. Its 
length was 17; feet ; circumference 20. Length from 
the snout to tlie dorsal fin 12i feet; from the snout 
to the pectoral fins 5 feet ; from the snout to  the eye 
3; feet; and from the snout to the blow-holes 3 
feet. Pcctoral fins a feet long and 7 inches broad ; 
dorsal fin 15 inches long by 9 inches high ; tail 
35 inches long by 4; feet broad. Largcst whrtle- 
bone about 6 inches. Colour of the back black; 

' 
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of the belly glossy-white ; and of the grooves of the 
plicae according to Mrs Traill, who saw it on the 
beach in Scalpa Bay, a sort of flesh-dour. 

The Rostrata is said to inhabit, principally, the 
Norwegian Seas, and to grow to the length of 25 
feet*. One of the species was killed near Spitz- 
bergen, in the year 1813, some of the whalebone 
of which I now have in my possession. It is thin, 
fibrous, of a yellowish white colour, and semi-trans- 
parent, almost like lantern-horns. It is curved like 
a scymeter ; and fringed with white hair on the con- 
vex edge and point. I ts  length is 9 inches ; great- 
est breadth 2;. 

MONODON Monoceros (Linnd :)-Narwal, or Unicorn of 
the Whalers. 

L a  Cepbde notices three species of narwals ; I 
have seen but one; and, perhaps, the other species are 
only imaginary, for the animal varies in appearance. 

This animal, when full grown, is from 13 to  16 
feet in length, exclusive of the tusk, and in cir- 
cumference (two feet behind the fins, where it is 
thickest,) 8 to 9 feet. 

The form of the head, with the part of the body 
before the fins, is paraboloidal, of the middle of the 
body nearly cylindrical, of the hinder part, to with- 

* La Cephde states the length at 8 or 9 metres, which is 
26 to 29 &t. 
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in two or three feet of tail somewhat conical, and 
from thence a ridge commencing, both at the back and 
belly, the section becomes first an ellipse, and then 
a rhombus at the junction of the tail. At the dis- 
tance of 12 or 14 inches from the tail, the perpen- 
dicular diameter is about 12 inches, the transverse 
diameter about 7. The back and belly ridges run 
half way acroes the tail, or more ; and the edges of 
the tail in the same way run 6 or 8 inches aloiig the 
body, and form ridges on the sides of the rump. 
After a very slight elevation at  the blowhole, the 
outline of the back forms a regular curve ; the belly 
rises or seems drawn in near the vent, and expands 
to a perceptible bump, about two feet before the 
genitalia. From the neck, three or four fcet back- 
ward, the back is rather depressed, and appears 
flat. 

The  head is about one-seventh of the whole length 
of the animal; it is small, blunt, round, and of a 
paraboloidal form. The mouth is small, and not cal 
pable of much extension. The under lip is wedge- 
shaped. The eyes are small, the largest diameter 
being only a11 inch, and are placed in a line with 
the opening of the mouth, about 13 inches from the 
snout. The blowhole, which is dircctly over the 
eyes, is a single opening, of a, semicircular form, 
about 3; inches in diameter or breadth, and 1; m- 
dius or length. The fins, which are 12 or I4 iiiclics 
long aiicl 6 or i3 broad, are placed at onc-fifth of the 
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length of the animal from the snout. The tail is 
from 15 to 20 inches long, and 3 to 4 feet broad. 
It has no dorsal fin ; but iii place of it is an irregu- 
lar sharpisli fatty ridge, two inches in height, ex- 
tending two and a half feet along the back, nearly 
mid-way between the snout and the tail. The 
cdgc of tliis ridge is generally rough, and the cu- 
ticle and rete mucosum being partly wanting upon 
it, appear to be worn off by rubbing against ice. 

The prevailing colour of the young narwal is 
blackish-grey 011 the back, variegated with nume' 
rous darker spots running into one another, and 
forming a dusky-black surface, paler and more open 
spots of grey on a white ground at the sides, dis- 
appearing altogether about the middle of the belly. 
I n  the elder animals, the ground is wholly white or 
yellowish-white, with dark-grey or blackish spots of 
different degrees of intensity. These spots are of 
a roundish or oblong form : OD the back, where they 
seldom exceed two inches in diameter, they are the 
darkest and the most crowded together, yet with in- 
tcrvals of pure white among them. On the sides, 
the spots are fainter, smaller, and more open. 011 

the belly, they become extrcmely faint and few, and 
in considerable surfiLces are not to be seen. On the 
upper part of the neck, just behind the blow-hole, 
is often a close patch of brownish-black witliout any 
white. Thc external part of' the fins is also gene- 
rally black at the edges, but greyish about the 



middle. The upper side of the tail is also blackish 
round the edges: but in the middle, grey, with 
black curvilinear streaks on a white ground, form- 
ing semicircular figures on each lobe. The undcr 
parts of the fins and tail arc similar to the upper, 
only much paler-coloured ; the midclle of the fins 
being white, and of the tail a pale-grey. The co- 
lour of the sucklings is almost wholly a bluish-grey, 
or slate-colour. 

The integuments are similar to  those of the mys- 
ticetus, only thinner. The cuticle is about the 
thickness of paper : the rete mucosum three-eighths 
to three-tenths of an inch thick ; the cutis thin, but 
strong and compact on the outer side. 

A long prominent tusk, with which some nar- 
wals are furnished, is coiisidercd as a horn by the 
whale-fishers; and as such, has given occasion for 
the name of Unicorn being applied to this animal. 
This tusk occurs on the left side of the head, and 
is sometimes found of the length of 9 or 10 feet; 
according to Egede, 14 or 15*. It springs fioni the 
lower part of the upper-jaw, points forwaid and a 
little downward ; being parallel in its direction to 

s the roof of the mouth. It is spirally striated from 
right to left; is nearly straight, and tapers to a 
round blunt point ; is of a yellowish-white colour, 
and consists of a compact kind of ivory. It is usu- 
ally hollow from the base to  within a few inches of 

* ‘‘ Description of Greenland,” p. 77. 
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the point. A five feet tusk, (about the average 
length), is about 2& inches diameter at the base, 13 
in the middle, and about +ths within an inch of the 
end. I n  such a tusk, there are five or six turns of the 
spiral, extending from the base to within 6 or 7 in- 
ches of the point. Beyond this, the end is without 
strie, being smooth, clean and white ; the striated 
part is usually grey and dirty. 

Besides this external tusk, which is peculiar to 
I the male, there is another on the right side of sthe 

head, about 9 inches long, imbedded in the skull. 
I n  females, as well as in young males, in which tho 
tooth does not appear ext&nally, the rudiments of 
two tusks will almost always be found in the upper- 
jaw. These are solid throughout, and are placed back 
in the substance of the skull, about 6 inches &om its 
most prominent part. They are 8 or 9 inches in 
length, both in the male and female ; in the former 
they are smooth, tapering, and terminate at the root 
with an oblique truncation ; in the latter they have 
an extremely rough surface, and finish at the base 
with a large irregular knob placed towards one side, 
which gives the tusks the form almost of pocket 
pistols. Two or three instances have occurred, of 
male narwals having been taken, which had two 
large external tusks. But this is a rare circumstance. 
I have never seen an external tusk on the right side 
of the head ; though I think i t  not improbable, but 
that somc whiali I have been showii having no per- 
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foration up the centre, might be tusks of the right 
side. Sir Everard Home, in his examination of the 
tusks of the narwal, found, on sawing one, that ap- 
peared solid, in alongitudinal direction, a hollow 
tube in the middle through the greater part of its 
length, the point, and the portion at the root, only 
being solid". 

All the male narwals that I have at different 
times seen killed, excepting one, had a tusk of 3 to 
6 feet in length, projecting from the left side of the 
head, of which about 8 inches in length of each, was 
imbedded in the skull. The perforation, in all, ex- 
tended from the base to within 10 or 14 inches of 
the small end of the tooth. 

The use of the tusk in narwals is ambiguous. 
It cannot be essential for procuring their food, or 
none of them would be without it ; nor is it, per- 
haps, necessary for their defence, else the females and 
young would be subjected to the power of enemies 
without the means of resistance, while the male 
would be in possession of an admirable weapon for 
its protection. Dr Barclay, with whom I have 
communicated on this subject, is of opinion, that 
the tusk is principally, if not solely, a sexual distinc- 
tion, similar to what occurs among some other ani- 
mals. Though it cannot be essential to  the exis- 
tence of the animal, it may, however, be occasionsl- 
ly employed. From the extremity being smooth. 

Phil. Trans. for 1813. 
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and clean, while all the rest is rough and dirty; 
and especially from the circumstance of a broken 
tusk being found, with the angles of the fractured 
part rubbed down and rounded, it is not improbable 
but it may be used in piercing thin ice for the con- 
venience of respiring, without being under the ne- 
cessity of retrcating into open water. It cannot, I 
conceive, be used as many authors have stated, in 
raking their food from the bottoln of the sea; 
because these animals are most commonly met with 
in deep seas, where they would be incapable of sur- 
viving under tlie immense pressure of the column 
of water resting on the bottom. 

A quantity of blubber, from 2 to 34 inches in 
thickness, and amounting sometimes to above half a 
ton, encompasses the whole body. This affords a 
large proportion of very fine oil. The  skull of the 
narwal, like those of the Delphinus deductor, por- 

'pus, beluga, grainpus, dolphin, &c., is concave above, 
and sends forth a large flat wedge-shaped process in 
front, which affords sockets for thc; tusks. Upon 
this process is a bed of fat extending to the thick- 
ness of 10 or 32 inches horizontally, (as the animal 
swims,) and 8 or 9 perpendicularly. This fat gives 
the round form to the head ; and by its greater or 
lcsscr deposition, occasions a consicierable diffcrence 
in the shape and proniincnce of the forchead. In 
coiisequcnce of this, what has becn called the facial 
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angle, is in some narwals less t’han 60 degrees, in 
others upwards of 90. 

The blowhole communicates with a large double 
cavity or air-vessel immediately under the skin ; 
and this is connected with the narcs of the skull, 
where the opening is divided by a bony septum. 

I n  a fine fatty substance about the internal ears 
of the narwal, are found multitudes of worms. They 
are about an inch in length, some shorter, very slen- 
der, and taper both ways, but are sharper at  one 
end than at  the other. They are transparent. With-  
in, i s  the appearanceof a canal ; without, is a brown- 
ish ridge, running longi tudinally along the body. 

The  vertebral column of the narwal is about 12 
feet in length. The  cervical vertebrae are seven in 
nqmber ; the dorsal twelve ; the lumbar and caudal 
thirty-five. The  whole are fifty-four, of which 
twelve enter the tail, and extend to within an inch 
of its extremity. The  spinal marrow appears to 
run through the processes of all the vertebrae, from 
the head to the 40tl1, but does not penetrate the 
41st. The  spinous process diminishes in length af- 
ter the 15th lumbar vertebra, until it is scarcely 
perceptible at  the 19th. Large anterior or belly 
processes, on the opposite side of the column to the 
spinous processes, attached to two adjoining verte- 
brae, commence between the 30th and 3lst, and ter- 
minate between the 49d and 43d vertebrae. The  
ribs, which are twelve on csch sidcl, six truc and sis 
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false, are slender for the size of the animal. The 
sternum is of the shape of a heart, with the broad- 
est part forward. Two of the false ribs on each side, 
joined by cartilages to the 6th true rib ; the rest arc 
detached. 

The principle food of the narwal seems to be 
molluscous animals. I n  the stomachs of several that 
I have examined, were numerous remains of sepia?. 

Narwals are quick, active, inoffensive animals. 
They swim with considerable velocity. When re- 
spiring at  the surface, they frequently lay motion- 
less for several minutes, with their backs and heads 
just appearing above the water. They are of a 
somewhat gregarious disposition, often appearing in 
numerous little herds of half a dozen, or more, to- 
gether. Each herd is most frequently composed of 
animals of the same sex. 

When harpooned, the narwal dives in the same 
way, and with almost the same velocity as the mys- 
ticetus, but not to the same extent. It generally 
descends about 800 fathoms, then returns to the sur- 
face, and is dispatched with a lance in a few mi- 
nutes. 

The only kood description of the common narwal 
liitherto published, is contained in the Memoirs of 
the Wernerian Society, vol. i. p. 131. It was writ- 
ten by D r  Fleming, who had an opportunity of in- 
specting a small animal of this species, that was 
dtrandecl on one of the Shetland islands in the year 



80 0 I, 0 0 Y .--NAR.WAL. 495 

1808 ; and as far as one specimen could be relied on 
for general appearances, is uncommonly accurate and 
characteristic. 

The following dimensions and particulars, of a 
male narwal, killed near Spitzbergen in the year 
1817, are from my own observations. 

Feet In. 

Length, exclusive of the tusk,. ................... .15 0 
Length from the snout to the eyes ,..... ......... 1 1; 

fins ............... 3 1 
back-ridge,. . ..6 0 
vent ,............ 9 9 

Circumference, 4& inches from the snout, ...... 3 5 
at the eyes and blowhole ,...... 8; 3i- 
just before the fins,. ............ ..7 5 
at the forepart of back-ridge, 8 5 
at the vent .................... ..... 5 8 

Tusk, length externally ,...... ........................ 5 05 
-- diameter at  the base ,......... ............... ~ 0 2g 
Blowhole, length 1 2  in., breadth,. ................ .o 
Tail,--l4 in., -,........ .......... 3 l i  
Fins, 13 in., ,.................. 0 7; 
The heart weighed l l l b .  ; the blood, an hour and 

a-half after death, was at the temperature of 97'. 
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DELPIIINUS Deductor, (Traill). - Ca’ing or Leading 
Wlalc. 

Two original descriptions of this animal are be- 
fore the public, the one by Mr l?. Neil1 *, the other 
by D r  TrailIf. The paper of D r  Traill is accom- 
panied by a drawing, taken by Mr James Watson 
on the spot, where 92 of the species had just been 
driven on shore. This drawing, judging from the 
known accuracy of M r  Watson, in connection with 
the opinion of different persons acquain ted with the 
anirnal, is doubtless, in the general appearance, a 
faithful representation. In  the engraving, Plate 13. 
fig. 1, this drawing is minutely copied, excepting a 
small reduction in the diametcr, which, with the 
permission of D r  Traill, I was induced to  make, in  
consequence of the comparative diainetcr of the fi- 
gure not exactly corresponding with the actual ad- 
measurement of the animal. 

The  following are the specific characters, as givcn 
by Dr Trill. Body thick, black ; one short dorsal 
fin ; pectoral fins long, narrow ; head obtuse ; upper 
jaw bent forward ; teeth subconoid, sharp, and a lit- 
tle bcnt. 

* Tour through some of the Islands of Orkney and Shet- 
land.” Edin. 1806, p. 241. 

-f Nicholson’s .Iournal, vol. xxii. p. 81. 



This animal grows to the length of about 24 
feet; the average length of the adults may be about 
20, and their greatest circumference 10 or 11 feet. 
The measurements of one examined by Mr Wat- 
son, were as follow. Length 19; feet ; greatest cir- 
cumference 10 ; pectoral fin (the cxternal portion) 
3i feet long, by 18 inches broad ; dorsal fin 15 in- 
ches high, by 2 feet 3 inches broad : breadth of the 
tail 5 feet. Another individual was 21; feet in 
length; and a third 20 feet in length, and 11; in 
circumference. 

The skin is smooth, resembling o i l 4  silk ; the 
colour is a deep bluish-black on the back, and gene- 
rally whitish on the belly ; the blubber is 3 or 4 in- 
ches thick. The  head is short and round ; the up- 
per-jaw projects a little over the lower. Externally 
it has a single spiracle. The  full grown have gene- 
rally 22 to 24 teeth, ;ths to lit11 inches in length, in 
each jaw. Mr Watson observed one with 28 teeth 
in the upper-jaw, and 24 in the lower. In the aged 
animals some of the teeth are deficient; and in the 
sucldings none are visible. When  the mouth is 
shut, 'the teeth lock between one another, like the 
teeth of a trap. The tail is about 5 feet broad; 
the dorsal An about 15 inches high, cartilaginous 
and imrnoveablc *. 

This kind of dolphin sometimes appears in large 
herds off the Orkney, Shetland, and Feroe Islands. 

Dr THAILL, MS. pnpei.. 
VOI,. 1. r i  
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“ Being of a gregarious disposition, the main body 
sf the diove follows the leading whales, as a flock of 
sheep follows the wedders. This disposition is well 
known by the natives of Shetland and Orkney, and 
improved to their advantage ; for, whenever they are 
enabled to guidc the leaders into a bay, they sel- 
dom fail likcwise to  capture a considerable number 
of the fdlowers *.” From the property of following 
a leader, this animal is ,called, in Shetland, the 
Ca’ing Whale ; and, for the same reason, D r  Traill 
suggests thc name of Deductor. 

There is a considerable similarity between this ani- 
mal and the grampus; but there are also such 
marked and essential differences between the de- 
ductor and the grampus, or indeed any other ani- 
mal mentioned in systems of zoology, that it is con- 
sidered both by n l r  Neil1 and D r  Traill as belong- 
ing to no species yet described. 

Of these cetacea, many herds have, at  different 
periods, been driven on shore in Orkney,‘ Shetland, 
Feroe, Iceland, &c. I n  a small volume, containing 
an account of the Peroe Islands j-, which was put 
into my hands by Dr Traill, is a description of the 
method of capturing the deductor, as practised by 
thenatives of Feroe in the 17th century. From 
-~ - 

. * NEILL’S Tour, &c. 
t 

Jacobson Debes,” Iondon, 1676, 12mo. 

Fseroa?, et Feeroa Reserata ; that is, a description of the 
islands and inhabitants of Ferae."--" Written in Danish by Lu- 
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this work it appears, that numerous animals of this 
kind, callcd in Peroe grind-whales, were frcqucnt- 
ly driven ashorc by boats, and killed : and that iu 
this way therc WCTC takcn in two places, in the ycar 
1664, about a thousand. Many other historical 
notices of the cnpturc of shoals of these whales are 
t o  bc niet with. In  thc year 1748, 40 individuals 
were seen in Torbay, and one, 17 fcet in le 
was killed; in 1799, about 200 of tlic cleductor 
species, 8 to 20 fcct in length, ran themsclvcs n- 
grouiid at Tacsta Sound, l7c 
land Islands ; 
kind, 6 to‘Q0 
Uyea Sound, Unst,’ She 
Blarch, in the same ycnr, 
In Deceinbcr 1906, 92 
ed in Scalpa Bay, Orkney, measuring f r m  
21 feet in length. It was observe 
three shoals, that numbers of the 
suckling their young when t1ie.y were , driven on 
shore, and so long as they continued aliv 
was seen to issue froin their nipples *. I n  
tcr of 1SOg and 1810, ‘1100 of these whales ap.. 
proached the shore in  I%valfiord, Iceland, 
captured; and in the winter of 1814 
same were driven into Balta, Sound, ,S 
there killed. These are only a wry s 
tion of the instances in which, in modern times, an 

* NEILL’S Tour arid DR T~~AILL’S MS. Notes. 

l i s  
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extensive slaughter of the Delphinus Deductor hast 
taken place on the  shores af the British and other 
sorthern islands. 

DELPHINAPTxRrs Behga (La C6ppiide :)-DeZphinw lew 
cas of Linne' ; Beluga of Pennant, or White Whale of the 
fishers. 

The Beluga is not unlike the narwal in its gene- 
ral form ; but is thicker about the middle of its bo- 
dy in proportion to  its length; The anterior extre- / 

mity being paraboloidal, and the head small, blunt 
and round, give it a strong resemblanoe to the nar- 
wal. I ts  length is equal to that of the narwal ; ac- 
cording to La CegMe six or seven metres. Both 
jaws are furnished with teeth. It has no dorsal fin.. 
The skin is smooth, tbe colour white. Some indi- 
viduals that I have seen, were of a yellow colour, 
approaching to orange. 

A male animal of this kind was taken: in tfie 
Frith of Forth, in the month of June 1815. Its 
length was 13 feet 4 inches, and its greatest circum- 
ference nearly $feet. A paper relating to  its cap- 

' ture and external appearance, by Mr  P. Neill, was 
rea8 before the Wernerian Saciety, on the 7th De- 
cember 1816 ; and an account of its inkernal struc- 
ture by Dr Barclay, w;ls read before the same So- 
6ety at its next meeting. A beautiful drawing of 
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%he same animal was also made by Mr Syme, paint- 
er to the Wernerian Society, and author of <‘ 11- 
lustrations of Werner’s Nomenclature of Colours.” 
.I have been favoured, through Professor Jameson, 
with a copy of this drawing, as an illustration of 
this article *. 

The  beluga is generally met with in families or 
herds of five or ten together. They are plentiful in 
Ihdson’s Bay, Davis’ Strait, and on some parts of 
the northem aoasts of Europe and Asia, where they 
frequent Rome .of the larger rivers. They are taken 
for .the sake of the oil they produce, by harpoons or 
strong nets ; in the latterase, *he uets are extend- 
ed across the stream, so ,m to prevent *theirkescape 
out of the river; and when thus interrupted i n  
their course to seaward, $hey are attacked with h- 
ces, and great numbers are sometimes killed. I 
have several times seen them.on the coast-af Spitz- 
bergen ; but never in numbers of more than three 
$or four at a t i i e .  

See Plate XIV. 
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SECT, 11. 

Some Account ofthk Q drupe& inhabitiiag Spitz: 
, and the Icy Seas a@ctcelzt. 

TRICHECUS Rosmarus :- Wazrus, Morse, or Sen-Horse of 
tlic Whale-fishers. 

*. THIS singular animal forms the connecting link 
between the mammalia of the land and the water, 
corresponding, in several of its characters, both with 
the bullock and the. whale. It grows to the bulk 
of an ox. Its canine teeth, two in number, are of 
the length, externally, of 10 to  20 inches, (some 
naturalists say 8 feet,) and extend downward froin 
the upper jaw, and include the point of the lowcr 
jaw between them. They are incurvated inward. 
Their full length, when cut out of the skull, is com- 
monly 15 to 80 inches, sometimes .almost 30 ; and 
their weight 5 to  10 pounds each, or upward. The 
walrus, being a slow, clumsy animal on land, its 
tusks seem necessary for its defence against the 
bear, and allso for enabling it to raise its unweildy 
body upon the ice, when its access to the shore is 
prevented. 

The walrus is found on the shores of Spitxber- 
Sen, 12 to 15 feet in length, and Y to  16 feet in I 

circumfcrence. Thc Eicail is short, sinall, and flat- 
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deiied in front. The flattened part of the face is 
set with strong bristles. The nostrils are on the 
upper part of the snout, through whicli it blows or 
breathes like a whale. The fore paws, which are a 
kind of webbed hand, are two-sevenths of the fbll 
length of the animal from the snout. They are 
from 2 to 24 feet in length ; and being expansive, 
may be stretched to  the breadth of 15 to 18 inches. 
T h e  hind feet, which forin s sort of tail fin, extend 
.straight backward. They are not; united3 as inany 
zoologists affirm, but are detached from each other. 
‘The length of each is -about 2 to 26 feet ; the 
breadth, when fulljwxtended, 24 or. 3 feet,; the ter- 
mination death toe is marked by assmall nail. 

The skin of the lwalrus is about an inch thick, 
and is covered with a short, yellowish-brown colour- 
ed hair. The inside of the paws, in old animals, 

5 s  defended by a rough horny kind of casing, a 
quarter of an inch thick, probably produced by the 
hardening of the skin, in consequence ,of coarse 
usage in climbing over ice and rocks. 

Beneath the skin, is a thin layer of fat. At some 
seasons, the produce is said to be consicierable ; but 
I have never met with any that afforded above !i%) 

w 30 gallons of oil. Excepting thc head, the gene- 
ral form of the walrus is similar to that of the 
.Seal. I n  the stomachs of walruscs, I have me% 
with shrimps, a kind of craw-fish, and the .remitius 
of young scals. 

, 
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When seen at a distance, the front part of the 
Jn'ead of the young walrus, without tusks, is not 
unlike the human face. As this animal is in the 
habit of rearing its head above water, to look at 
ships, and other passing objects, it is not at all im- 
probable but that it may have afforded foundation 
for some of the stories of Memaids. I have my- 
self seen a sea-horse in such a position, and under 
such circumstances, that it required little stretch of 
imagination to mistake it for a human being ; so like 
indeed was it, that the surgeon of the ship actually 
reported to me his having seen a man with his head 
just appearing above the surface of the water. Seals 
exhihit tlieniselves in a similar way ; the heads of 
some, at  a distance, are not unlike the huinan head ; 
the resemblance, however, is not so striking as that 
presented by the walrus. 

It pays no re- 
gzrd to a boat, excepting as an object of curiosity. 
It is sometimes taken by a harpoon, when in the 
water. I f  one attack fails, it often affords an op- 
portunity for repeating it. The capture of a wal- 
rus in the water, cannot always be accomplished 
without danger ; for, as they go in herds, an attack 
made upon one individual, draws all its companions 
to its defence. I n  such cases, they frequently rally 
round the boat from whence the blow was struck ; 
pierce its planks with their tusks ; and, though re- 
sisted in the most cletennined manner, sometimes 

The walrus is a fearless animal. 
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raise themselves upon the gunwale, and threaten to 
overset it, The best defence against these enraged 
animals, is, in this crisis, sea sand; which, being 
thrown into their eyes, occasions a partial blindness, 
and obliges them to disperse. When on shore, they 
are best killed with long sliarp-pointed knives. 

The tusks of the walrus, which are hard, white, 
and compact ivory, are employed by dentists in the 
fabrication of false teeth. The skin is used in place 
of mats, for defending the yards gnd rigging of ships 
from being chafed by friction against each other. 
When cut into shreds, and plaited into cordage, it 
answers admirably for wheel- ropes, being stronger, 
and wearing much longer than hemp. I n  ancient 
times, most of the ropes in ships, in northern coyn- 
tries, at least, would appear to have been made of 
this substance. When tanned, it is converted into 
a soft porous leather, above an inch in thickness ; 
but it is by no means so useful, or so durable as in 
its green or rav state. 

So early as the ninth century, we have accounts 
of tlie walrus being extensively fished for, on the 
western coast of Norway *. It now occurs in per- 
haps greater abundance, sometimes in troops of se- 
veral hundreds together, on the shores of Spitzber- 
gen, and neighbouring islands. It also frequents 

* Anglo-Saxon version of ORDSIUS, by ALPRED the Great. 
-See BARRINGTON’S Translation, in his cc Miscellanies,” p. 462. 
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the ice; but seldom permits itself to be carried far 
‘from land. 

Prior to the institution of the Spitzbergen whale-, 
fishery, the capture of this animal was an object of 
some commercial importance. I t  was at first attack- 
ed by the English, on Cherie Island; but being 
driven from thence, if not extirpated in that quar- 
ter, by the great slaughter that was carried on, it 
was then p.ursued to Spitzbergen. 

Stephen Bennet, who, on the part of the English, 
discovered Cherie Island in 1603, commenced the 
attack on the sea-horses, in this region, the year fol- 
lowing. His first attemp,t, however, to capture this 
formidable animal, was not very successful. Of 
above a thousand that were seen on the beach, and 
attacked, only fifteen were killed : and the slaughter 
Out of at least a thousand more which were met 
with on another part of the island, only increased 
the capture to about 50. The teeth of these ani- 
mals only were taken, which, with a hogshead of 
loose teeth found scattered about the island, form- 
ed the principal part of the first cargo. In their 
attacks on the Walrus, they found muskets with 
ball of little service * ; but, charged with pease-shot, 

My Father once killed a Walrus with a lance, after ha- 
ving fired at it in vain with a rifle ; and, on examining the head 
which one of the balls had struck, he found it had only pene- 
trated aa far as the skull, where it was flattened and spread 
out like a plate of sheet lead upon the surface of the bone. 
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and fired into their eyes, they were more effectual, 
as the sailors attacked them without danger, when 
blinded, and dispatched them with axes, and other 
sharp instruments. 

I n  the year following, another voyage was per- 
formed to Cherie Island by Mr Welden, owner of 
the ship which Bennet commanded. They now 
hit upon a better mode of attack, and killed many 
Sea-horses. I n  this instance they not only took 
their teeth, but also preserved their blubber, and re- 
duced it to oil on the spot. 

lh 1606, Bennet was again dispatched on the 
same errand, having, besides the ship he command- 
ed, a pinnace of 40 tons burden under his direction. 
After t h  ice cleared away from the island, the 
morses began to land; and, on their first attack, 
they manifested their improvement in the art of 
slaughtering, by capturing 700 or 800 of these ani- 
mals in less than six hours. On. this adventure, 
22 tons of Sea-horse oil, and 3 hogsheads of teeth 
were obtained. 

The next voyage, when Mr Welden again em- 
barked in his own vessel, 900 or 1000 sea-horses 
were killed in less than seven hours. This trade 
was afterwards conducted in Spitzbergen and Hope 
Island, with equally good effect, until it was aban- 
doned for the more important fishery of the whale. 

I n  the present age, the Sea-horses range the coasts 
of Spitzbergen almost without molestation from the 
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British. The Russians are their principal enemies, 
who, by means of the hunting parties sent out to 
winter on the coast, capture a considerable number. 
The whale-fishers rarely take half s dozen in a voy- 
age ; though my Father, in the last season, procur- 
ed about 150 in Magdalane Bay. 

Several species of seals occur in the Greenland Sea, 
and resort to the ice in the seighbourhood of Spitz- 
bergen and Jan Mayen in immense herds. The 
young animals, which are most frequently killed, 
are found in greatest abundance on the ice near Jan 
Mayen, in the spring of the year, where they be- 
come the object of a distinct fishery. Few British 
ships are fitted out for this sole purpose, though 
many vessels equipped only as sealers, proceed an- 
n d l y i n t o  the Greenland Sea, from different ports 
of the Elbe and Weser. 

As the seal frequents the British coast, and is a 
well described and well known animal, I shall not 
particularise the different species that are met with 
in the Arctic Seas, A few general observations 
only, will be necessary. 

Seals are generally fat in the spring of the year, 
and afford several gallons of blubber : even small 
seals will then yield about four or five gallons of 
oil. 
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The voice of the young seal when in pain or dis- 
tress, is a whinifig cry, resembling that of a child. 
Seals appear to hear well when under water ; music, 
or particularly a person whistling, draws them to the 
surface, and induces them to stretch their iecks to 
the utmost extent, so as to prove a snare, by bring- 
ing them within reach of the shooter. The most 
effectual way of shooting them is by the use of 
small shot fired into their eyes ; when killed with a 
bullet, they generally sink and are lost. Seals are of- 
ten seen on their passage fiom one situation to ano- 
ther, in very large shoals. In  such cases, for the 
sake of respiration, they all appear every now and 
then at the surface together, springing up so as to 
raise their heads and necks, and often their whole 
bodies out of the water. Their progress is pretty 
rapid ; their actions appear frisky ; and their general 
conduct is productive of amusement to the spectator. 
The sailors, when they observe such a shoal, call it 
at Seal's Wedding." 

The feet of seals are better adapted for their ad- 
vancement in the water than on land. They can- 
not be said to walk, as they do not raise their bo- 
dies off the ground; yet they shuffle along, espe- 
cially over ice, with a surprising speed. 

Seals feed on birds, crabs, and small fishes. As, 
in some respects, they eat up the food required by the 
whde, whales are seldom to be found where they are 
numerous. They are very tenacious of life; so 

~ 



510 ACCOUNT OF THE ARCTIC REGIONS. 

much so, that their animation is not often destroyed 
until after they are flayed. I have, indeed, seen 
them successfully attempt to swim, when in a state 
too shockingly mangled to be fit for description. 

The uses of the seal are various ; and, to some na- 
tions, highly important. It yields train oil, which, 
when extracted before putrefaction has commenced, is 
beautifully transparent in its appearance, free from 
smell, and not unpleasant in taste. The skin, when 
tanned,isextensively employedin the making of shoes; 
and when dressed with the hair on, serves for the co- 
vering of trunks, &e. To the Esquimaux, the seal is 
of as much importance as bread is to  a'European. 
I t s  flesh forms their most usual food; thesfat is 
partly dressed for eating, and partly consumed in 
their lamps ; the liver when fried, is, even among 
sailora, esteemed as an agreeable dish. The skin, 
which the Esquimaux dress by processes peculiar to 
themselves, is made water proof. ' With-the hair 
06 it is used as coverings, instead of planks, for 
their boats, and as outer garments for themselves ; 
shielded with which, they can invert themselves and 
canoes in the water, without getting their bodies 
wet, A single effort with their paddle restores them 
to their proper position. It serves also for coverings 
for their tents, and for various other purposes. Thc  
jackets and trowsers made of skin by the Esquimaux 
are in great request among the whale-fishers for pre- 
serving them from oil-and wet. 

2 
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The Phoca Vitulina is more abundant in the 
Greenland Sea, than any other species, especially 
near Jan Mayen. The  Hooded Seal is common near 
Spitzbergen. The usual length of the former is 4 
or 5 feet ; of the latter 6 to 8 ; and it is said to grow 
to  the length of 10 or 19 feet. The former almost 
always retreats before its enemies : the latter Qffen 
returns their attacks ; and, being defended by his 
hood from the stunning effect of a blow on the nose, 
sometimes ). inflicts severe wounds on the person by 
whom he is attacked. 

I n  fine weather, seals prefer the ice to the water; 
and, when they find themselves dry and comfortable, 
have an aversion to take the water, and are some- 
times easily caught. They are egtremely watchful. 
Where a number are collected on the same piece of 
ice, one, if not more, is always looking round. And 
even a solitary seal is scarcely ever observed to allow 
a minute to pass without lifting its head. Whse 
seals rest on an extensive sheet of ice, they always 
secure their retreat, either by lying near the edge, 
or by keeping a hole in the ice always open before 
them, These precautions are necessary to preserve 
themselves from becoming a prey to the beax. The 
old animals are in general shy ; so that, when thou- 
sands are seen within the compass of a square fur- 
long, the whole, on the approach of a boat, will per- 
haps make their escape. The young ones are less 
guarded; and, when met with at  a proper season, 
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may sometimes be killed by a dozen at a time, on a 
small flake of ice. 

The best situation for the seal fishery in the Arctic 
Sea, is in thevicinity of JanMayen; and the best sea- ’ 
son, the monthsof March and April. Shipsbeing able 
to penetrate the skirts of the ice, have then a proba- 
bility of meeting with them, and may occasionally 
make a rapid and successful fishery. The captur- 
ing of a seal is-but the work of a moment. A blow 
with a ‘‘ seal-club,” (Plate XIX, fig. 6.) on the nose, 
immediately stuns it, and affords opportunity, by the 
active use of the club upon others, of arresting the 
flight, and making prize of many at a time. When 
seals are found on detached pieces of drift-ice, they 
are captured by the use of boats, every boat making 
a descent upon a different herd. When the seaIs 
are observed to be making their escape into the wa- 
ter, before the boat reaches the ice, the sailors give a 
loud continued shout, on which their victims are de- 
luded by the amazement a sound so uncommon 
produces, and frequently delay their retreat until 
arrested by the blows of their enemies. I n  cases 
where the seals are abundant, the boat immediately 
pushes off, after the slaughter is finished, and pro- 
ceeds to another piece of ice, for the increase of their 
harvest, leaving one man with their former capture, 
who employs himself in flaying off the skin and fat, 
until his companions return. But, in situations 
where the boats cannot navigate, the seal-fishers 

R 
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have to pursue them over the ice, leaping from 
piece to piece, until they make a capture; every 

' man then flenses his own, and drags the skin and 
blubber to his boat or ship. 

Shijjs fitted out principally for the whale-fishery, 
haveaccidentally obtained, in themonth of Apri1,from 
BOO0 to 8000 seals, and sometimes more ; and ,ves- 
sels sent out for the seal-fisherypnly, have occasion- 
ally procured a cargo of 4000 or 5000, yielding near 
100 tons of oil. Not above one or two vessels, at a 
time, have been fitted out of Britain, entirely for the 
'seal-fishery,. for many years ; .but from the ports of 
the Elbe and the Weser, a number of sealers a are 
annually despatched. 

,From the exposed nature of the situation where 
seals are killed, and from the liability t o  heavy and 
sudden storms at  the season when they arewually 
taken, the sed-fishery, conducted on the borders of 
the Bpitzbergen ice, becomes a v e q  hwardous em- 
ployment. 

This observation may be illustrated, by the.men. 
tion of a disaster that occurred in the year 17q4, 'as 
related to me by Richard Mood, a respeatable old 
Lerwick pilot, who was himself eye-witness of the 

ships, chiefly Hamburghers, were that 
year fitted out for the seal-fishery alone, from fo- 
reign ports. Most of these, with several English . 
ships, had, in the spring of the year, met together 

VOL. 1- x k  
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on the borders of the ice; about sixtywily $0 the 
eaistward of the island oE Jan Mayen. On the BthZ 
of March, when the 'weather was moderate,' the{ 
whole fleet penetrated within some streams of ice,; 
wddsent out-their boats in search for seals. I While 
th& engaged, a dreadful storm suddenly arose. So: 
sudden and furious; indeed, was the coninaenmrnedt, : 
and so tremendous and lasting the contitman&,i 
that almost all +the people who were a t  a distance ; 
from. ,theirl ships perished. he Duke of Yopk, 
Captain Eetutre, had twohoats at that time* down.; 
The mews of these having, by+ their utmost. mer- ? 

tious,.roaed up .to theship, got hold of the rudder: 
rings, but were unable to  make their way dosg side.;: 
they 'heId&st .for sox& time, until ,the force &of$'tihe 

at -for %heir benumbrrd .ap;r&p+* 
h d d  andsfell astern. 
, yet such was the 

the sea, and such their debility from excessiveeold: 
snd previous exerti 

r their psition 
reolute ,apd, noble tar, awing that his 
goti irni~ediately succoured,a would peri 
ed*to,resoue &hem at the peril of his o 
viiig manned a boat with six stout seamen besides. 
Zaimself, be proceeded to their assistanee. On reaeh- 
in8 them, be bxchanged four of his vigorous crew 

' €or two of his fainting comrades in each boat. Thus 
reiaforced, the three boats, by the powerful exertions 
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of their crews, were brought to the stern of the ship. 
Beyond this point, the increase of the sea and the 
rapid drift of the ship, prevented them advancing ; 
while theit comrades on board were unable to assist 
them, iftoin the attention requisite for their own pre- 
servation, the ship being almost laid '( on her beam 
ends." In  this cctic tuation they had not r 
mained many minute re a seacstruck the boats, 
filled, and overwhelmed them, on which the whole 
of &eir crews, nineteen men in 'number, perished. 

But this catastruphe, melancholy as it WM, formed 
awnal-proportion +of the disasters OF the storm. 

t ' ships Were endeavouring to 
make their way clear of the ice, 'the Pennant was 

by such a dreadful surge that she foundered, 
and alljhands were lost. The same Sea struck the 
FeHeverance and Che'Rockingharn, by which one of 

away ; and five boats and-five men were washed &OM 

%he sides and deck of'the former, while, a$ the same 

he was -under the nMessi1y of return- 
ibned in &he hull of 

ockingbam, the ship in which Rich- 
K b 2  
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1 ard Mood, my informant, served, in passing a stream 
of ice that interrupted her escape into the opensea, 
received some severe blows, that carried away her 
cut-water, and did considerable damage to both the 
stem and bow. It was fortunate for this fleet, that, 
when the gale commenced, the ships, agreeably to 
the usage of the old seal-fishers, were generally un- 
der close reefed topsails, otherwise the whole might 
have been dismasted. 

The result of these disasters, when summed up, is 
dreadful. About 400 foreign seamen, and near 200 
British, are said to have beendrowned; four or five 
ships were lost, and scarcely any escaped ,without 
damage. 

Thjs storm continued in all i t s  fury.abont twenty- 
four hours ;- and, with some small diminution :of vio,- 
lace, prevailed about six days inorexbefore it abat- 
ed. The effect on the ice, as ,well as on the ship- 
ping, was striking. Having blown the whole time 
from the eastward, the ice, which before the. gale 
was 60 miles to the eastward of Jan Mayep; was 
found on its, termination, I above ~ 100 $miles to the 

e ship Weymouth, commanded by a 
person well known by the name of French Will, 
was.seen at the close of the gale with a signal of 
distress in the rigging. She was found to be se- 
verely stove, and had a piece of ice several tons 
weight upon deck, which had been thrown in by the 
MS. Thia vessel returned to 'Liverpool to refit, and 
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made' such deq~atch out again, that she proaimel 
2400 seals the same season. 

I 

~ C A N I ~  Lag .qp~ . -A~~t i~  Fox. 

Th'is animal is seldom seen by the whale-fishers: 
Persons wintering in Sphbergen sometimes find 
them plentiful, make ,use of them as food. 
They are rarely nd on the ice, though I have 
often seen the impressions of their feet on the snow ; 

of a whitish polour, they are not easily distia- 
# 

Zar or Greenland Bear. 

This formidable animal is, among quadrupeds, 
the sovereign of the arctic countries. H e  is powerful 
and courageous ; savage and sagacious ; apparently 
clumsy, yet not inactive. His senses are extremely 
,acute, espeoially his sight -and: smell. ' As he tra- 
verses extensive fields of ice, Be mounts the hum- 
mocks and looks around for prey; on rearing his 
head and snuffing the breeze, he perceives the scent 
of the carrion of the whale at  an immense distance. 
A piece of kreng thrown into a fire, draws him to 
a ship horn the distance of miles. The kreng of 
the whale, however offensive to  a human nose, i s  to 
him a banquet. Seals seem to be his most usual food ; 
yet, fiorn the extreme watchfulness of these crea- 
tures, he is often, it is believed, kept fasting for 
weeks together. He seems to be equally at home 
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.on the ice as on land. : H e  is found on fiela-ice, 
above 200 miles from the shore. H e  can swim with 
the velocity of three miles an hour, and can accom- 
plish some .leagues without much inconvenience. 
H e  dives to a considerable distance, though not 
very frequently. 

Bears occur in Spitzbergen, Nova Zembla, Green- 
land, add other arctic countries, through0 
'In some places they  are met with in great numbers. 
By means of the ice, they often effect a landing on 
%eland.; but as soon as they appear, they are gene- 
rally attacked by the inhabitants and destroyed. 
Near the east coast of Greenland, they have been 
seen on the ice in such quantities, that they were 
compared to flocks of sheep on a common. 

The size of this animal is generally 4 or Ei feet 
in height, 7. or 8 feet in length, and nearly as much 
in circumference. Sometimes, however, it occurs 
much larger. Barentz, in the year 1696, killed-two 
bears in Cherie Island, the skin of on 
measured 12 feet, and of the other 13,. 
is generally h r n  600 lb. to above half a-ton. It is 
covered with long yellowish-white hair, and is par- 
6cularly shaggy about the inside of the legs. His  
paws are 7 inches or more in breadth ; his claws 2 
inches in length. His canine teeth, exclusive of the 
portion imbedded in the jaw, are about an inch and a 
half in length. Having an amazing strength of jaw, 
he has been known to bite a lance in two, though 
made of iron half an inch in cliaineter. 
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He:may be otiptrired in*the water withouti muoh 
but,'oa sthe ice,.he has& such power. of resis- 

*'tance at &mniarid, that the eeeriment is hazar- 
hen spursued and -attacked, he always 
his enemies. If struck with a lance, Ire 

&'apt to seize it in his mouth, and either-bite it.in 
o or wrest it out of the hand: If shot with a' ban, 

+wless he is struck in tEie head, iii the lieart, or'in 
*the shoulder, be is enraged? rather than depressed, 
:and falls with increased power upon his pursuers. 
-When shot at  a distance and able to escape, hc has 
heen observed to retire to the shelter of a hummock, 
*andi as if conscious of the styptical effect of col 
tply snow with pis paws to the wound. 
. Though possessed of courage and great means of 
defence, he always, unless urged by hunger, retreats 
hefore -men. His general walk is slow and delibe- 

when impelled by danger 
.a galloping step; and, 

easily outrun any man. 
; It feeds Qn the kreng or carcasses of whales, in the 
@ate in which they are rclinquished by the fishers ; 

seals, birds, foxes and deer, when it can sur- 
them; on eggs, and, indeed, on any animal 

substance that comes within its power.. 
he skin of the bear, when dressed with the hair 

on, forms beautiful mats for a hall, or the bottom of 
a carriage. Prepared without being l5pped up, a.l 
the hairy sidc turned inward, it forznsva WZEI'M sack- 
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like bed, and is used 6s such, in some parts of 
Greenland. The flesh, when cleared of the fat, is 
well flavoured and sayoury, especially the muscular 
part of the ham. I once treated my surgeon with 
a dinner of bear’s-ham, who knew not, for above a 
month afterwards, but that it was beef-steak. The 
liver, I may observe as a curious fact, is hurtful and 
even deleterious ; while the flesh and liver of the 
seal, on which it chiefly feeds, are nourishing and 
palatable. Sailors, who have inadvertently eaten 
the liver of bears, have almost always been sick af- 
ter it : some have actually died; and the effect on 
others, has been to cause the skin to peel off their 
bodies, This is, perhaps, almost the only instance 
known of any part of the flesh of a quadruped prov- 
ing unwholesome. 

Bears, though they have been known to eat one 
another, are remarkably affectionate to their young, 
The female, which has generally two at a birth, de- 
fends its young with such zeal, and watches over 
them with such anxiety, that she sometimes falls a 
sacrifice to her maternal attachment. A pleasing 
and very extraordinary instance of sagacity in a mo- 
ther bear w s  related to me by a credible 9.nd well 
informed person, who accompanied me in several 
voyages to the whale-fishery, in the capacity of mr- 
gem. This bear, with two cubs under its protee. 
tiou, was pursued across a field of ice, by a party of 
wined sailors, At first she seemed to urgc the 
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young ones to an increase of speed, by running be- 
fore them, turning round, and manifesting, by a pe- 
culiar action and voice, her anxiety for their pro- 
gress ; but finding her pursuers gaining upon them, 
she carried, or pushed, or pitched them alternately 
forward, until she effected their escape. In throw- 
ing them, before her, the little creatures are said to 
have placed themselves across her path, to receive 
the impulse ; and, when projected some yards in ad- 
vance, they ran onwards until she overtook them, 
when they alternately adjusted themselves for a se- 
cond throw: 

Several instances of peculiar sagacity in these. ant 
mals have been observed. 

A seal, lying on the middle of a large piece of ice, 
with a hole just before it, was marked out by a bear 
for its prey, and secured by the artifice of diving 
under the ice, and making its way to the hole by 
which the seal was prepared to  retreat. The -seal, 
however, observed its approach, and plunged into. 
the water ; but the bear instantly sprung upon it,. 
and appeared, in about a minute afterwards, with 
the seal in its mouth. 

The captain of one of the whalers being anxious 
to procure a bear, without wounding the skin, made 
trial of the stratagem of laying the noose of a rope 

- in the snow, and placing a piece of kreng within it. 
A bear, ranging the neighbouring ice, was soon en- 
ticed to the spot, by tbe smell of burning meat, 

3 
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H e  perceived the bait, approached, ;and seized-kin 
his mouth ; but his foot, at the same moment, by a 
Jerk of the4 rope, being entangledin the, noos 
pushed-it of€ with,the adjoining paw, and deliberate- 
3yzetired. After having e 
awaywithhim, he return 
other piece of kreng, bein 
$he rope aside, and again walked triudpbntly off 
with the kreng. A third time the noose was,laid; 
but, excited to caution by .the evident observation 
of the bear, the sailors buried the rope beneath the 
snow, and laid the bait in a deep hole.dug in the 
centre. The bear once more approached, and the 
sailors were assured of their success. 
more sagacious than they expected, 
,about the place for a few moments, s 
away with his paw, threw the rope a 
escaped unhurt with his prize. .- ' 

In  the month of  June 1812, a fe 
two cubs, approached the ship I commanded, tad" 
was shot. The .cubs, not attempting to &soap&; 
were taken alive These animals, -though .-at fint 
evidently very unhappy, became at length , ' i nsome 
measure, rkconcilkd to their situation ; and, being 
tolerably tame, were allowed occasionally to go. at 
large about the deck. *bile the ship .~lqas moored 
to a floe, a few days after they were taken 
them, having a rope fbtened raund its neck; was 
tllrown ovaboard. It iinmecliately swam to .the. 
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ice, ‘gat upon it, and attempted to escape. 
ing itself, however, detained by the rope, 
Toured to disengage itself in the following ingenious 
-way. Nearathe edge of the floe was a crack in the 
ib, of. 8, consideiable length, but only 18 inches, or 
$ feet wide, and 8 or 4 feet deep, To this spot the 
‘bear returned; and when, on crossifig the chasm 
the bight opthe rope fell into it, he placed him 
across the opening ; then suspending himself by his 
hind feet, with a leg on each side, he dropped his 
bead, ;and most of his body, into the chasm ; and, 
with a foot applied to each side of the n 

somb minutes, 
his head. Finding this scheme ineffectual, he re- 
moved to the main ice, and running with great im- 
petuosity from the ship, gave a remarkable pull on 
the rope ; then going backward a few steps he re- 
peated the jerk. At length, after repeated attempts 
to esoape thisiway, every failure of which &e an- 
nounced by a significant growl, he yielded himself 
t o  his hard necessity, and lay down on the ice in 

dents with bears occasionally occur, \though 
not so many,;by any means, as the ferocity of thebe 
animals, and the *temerity of ,the sailors, who em- 
brace every ,opportunity of attacking them, might 
lead-one to  expect. ‘ 

Some of the early voyagers to the polar seas, had 
hard conflicts with bears. Barentz’ crew especially, 

d sullen silence. 

3 
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were often in danger from them, but always succeed- 
ed either in conquering or repelling them. Another 
party was less fortunate. Two of the crew of a ves- 
sel which had Anchored near Nova Zembla, landed 
on -an island at  the mouth of the Weigats, and, im- 
pelled by curiosity, wandered some distance from 
the beach ; but, while unconscioua of danger, one of 
them was suddenly seized on the back by a bear, 
and brought to the earth. His companion ran off 
and gave the alarm, and a party of his shipmates 
came to their assistance. The bear stood over its 
prey during their approach, without' the least ap- 
pearance of fear ; and, on their attack, sprung upon 
one of their number, and made him also a victim to 
its ferocity and power. The rest now fled in con- 
fusion, and could not be induoed to renew the con- 
fliat. Three -sailors only among the crew had suf- 
ficient courage to  combat with this formidable ani- 
mal ; they attacked it, and after a, dangerous strug- 
gle,' killed it, and rescued the mangled bodies of 
their two unfortunate shipmates. 

Captain Cook, of the Archangel of Lynn, being 
near the coast of Spitzbergen in the year 1788, 
landed, accompanied by his surgeon and mate. 
While traversing the shore, the captain was unex-" 
pectedly attacked by a bear, which seized him in an 
instant between its paws. At this awful juncture, 
when a moment's pause must have been fatal to 
him, he called to his surgeon to f i e  ; who, with ad- 
mirable resolution aiid stcadiiicss, discliargcd his 



piece as directed, and providentially shot the bear 
through the head. The captain, by this prompt 
assistance was preserved from being tyrn in pieces, 

On a more recent occasion, a commander of a 
whale ship was in a similar danger. Captain Haw- 
kins of the Everthorpe of Hull, when in Davis’ 
Strait, in July 1818, seeing a very large bear, took 
a boat, and pushed off in pursuit of it. On reach- 
‘ing it, the captain struck it twice with fl: lance in 
tb,e. brgast ; and, vhile in the act of recovering his 
pwpon for mother blow, the enraged animalasprung 
up, and seized him by the thigh,?and threp him over 
i&:qhead into thes,wat 
peat its attack, ;but exer 
eFertion, when the attention :of every one was di- 
reqted towards their captain, was’ not made in vain, 
for it was a1lowed;to swim away without further 
molestation *. 

and adventures with 
de-fishers; but the 

above may be sufficient as illustrations of the &a- 
racter $of the animal. I shall only ,remark, .with 
regaTd. @ curious $dventures, that, on one occasion, 
a. bear which, was attacked by a boat’s crew, in the- 
Spitzbergen Sea, made suoh a formidable resistance 
that it wm enabled to climb the side of the boat, 

This account I received in n letter from Captain Benne% 
of the Venerable of Hull. 
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and take possession of it, while the intimidatedmev 
fled for safety to  the water, supporting themselves b3 
the gunwale and rings of the boat, until, by the as. 
sistance of another party from their ship, it was 
shot as it sat inoffensively in the stcrn, And, with 
regard to narrow emapes, I shall only add, that a 
sailor, who was pursued on a field of ice by a bear, 
when at  a considerable distance fiom assistance, 
preserved his life, by throwing down an article oi 

enever the bear gained upon him, on 
s suspended the‘sp 
d thus gave him 
is way, *by means jof ti hat; a jacket, 

ercbief, successivdy -cast down; the 
$regress of the bear ‘was ’retarded, ’and) the sailor 
&capid from .the danger that ,threaiened him, in &e 
@&geiaffoPde& Ur i  by hik vessel.: 

. C have never ‘seen thisranima1 myself, .though it 
ik known to in5abit~almost every ’part. of Spitzber- 

&*:always lean in. the s p ~ g  of the year ; 
the wasting of the snow, and the -advance 

of vegktation, it feedsirapidly, and its flesh, towar& 
the i n d  of July; is fobnd to be excellent venisbrk; 
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SECT. 111. 

2. ALCA arctica. T h e  Puffin, .or Greenland 
Parrot'This bird is very common near the coast 
of  Spitzbergen, but is rarely seen - out of sight of 
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land, It feeds principally on shrimps, and a small 
species of helix\*. 

a. ALCA Alle. The Little Auk, or Roach.- 
This is an extremely numerous species in some si- 
tuations in the Polar Seas. They occur in the wa- 
ter in thousands together; and sometimes in like 
abundance on pieces of ice. They are active in the 
water ; but rather slow in flight. When on the ice, 
they generally sit in an erect posture. They dive 
quickly on being alarmed, and pass through the 
water, by the use of their wings, with great veloci- 
ty. Feeding on shrimps, they are found in great- 

d dark-green coloured sea. 
weather, they are particu- 

cia%.-PetTel, Fuhar, or Mallemuk. 

The fulmar is the constant companion of the 
whale-fisher. It joins his ship immediately on pass- 
ing the Shetland Islands, and accompanies it through 
the trackless ocean to the highest accessible'latitudes. 
It keeps an eager watch for any thing thrown over- 
board ; the smallest particle of fatty substance can 
scarcely escape it. As such, a hook baited with a 

, piece of fat meat or blubber, and towed by a long 
twine over the ship's stern, is a means employed by 

My friend, Mr William Swainson, of Liverpool, on com- 
paring a drawing of this bird with the British puffin, consider- 
ed it as a different species. It, however, corresponds very near. 
ly with the A l a  arctica of Latham. 
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the sailor-boys for taking them. I n  the spring of 
the year, before they have glutted themselves too 
frequently with the fat of the whale, they may be 
eaten ; and, when carefully cleared of the skin, and 
of every particle of yellow fatty substance lying be- 
neath it, and well soaked in water, they are pretty 
good, particularly in '' sea-pies." They are remark- 
ably easy and swift 011 the wing. The'y can fly to 
windward in the highest storms, and rest on the 
water, with great composure, in the most tremen- 
dous seas. But it is observed, that, in heavy gales, 
they fly extremely low, generally skimming along 
by the surface of the water. The fulmar walks 
awkwardly, and with the legs so bent, that the feet 
almost touch the belly. When on ice, it rests with 
its body on the surface, and presents its breast to 
the wind. Like the cluck, it sometimes turns its 
head ba'ckward, and conceals its bill beneath its 
wing. i 

F'ulmars are extremely greedy of the fat 'of the 
whale. Though few should be scen when a whale 
is about being captured, yet, as soon as the flensing 
p#oc%sd cbmmefices, they rush in from all quarters, 
and frequently accuinulste to  many tlioukands' 5n 
Hiiinbcr. They then occupy the greasy track of 
the ship ; and, bdng audaciously greedy, fearlessly 
advance within a few yards of the men employed in 

'cutting up the whale. If, indeed, the fragmcnts'of 
f%t do nbt float suficiently away, they approach so 

VOIA. I. 14 1 
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near the scene of operations, that they are knocked 
down with boat-hooks, in great numbers,'and some- 
times taken up by the hand. The  sea immediately 
about tlic ship's stcrn, is sometimes so completely 
covcred with them, that a stone can scarcely be 
thrown overboard, without striking one of them. 
.Whcn any thing is thus cast among them, those 
nearest the spot wbere it falls, take the alarm, and 
these exciting some fear in  others more remote, 
sometimes put a thousand of them in motion ; but 
as, in rising into the air, they assist their wings, for 
the first few yards, by striking the water with their 
feet, there is produced by such a number of them, ;t 
loud and most singular splashing. It is highly amu- 
sing to observe the voracity with which they seize 
.the pieces of fat that fall in their way ; the size and 
quantity of the pieces they take a t  a meal ; the cu- 
rious chuckling noise which, in their anxiety for 
dispatch, they always make ; and the jealousy with 
which they view, and the boldness with which they 
attack, any of their species that are engaged in de- 
vouring the finest morsels;. They frequently glut 
themselves so completely, that they are unable to 
fly; in which case, when they are not relieved by a 
quantity being disgorged, they cndeavour to get on 
the nearest piece of ice, where they rest until the 
advancement of digestion restores their wouted 
powers. Then, if opportunity admit, they return 
with the same gust to the banquet as before: and, 
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though numbers of the species may be killed, and 
allowed to float about among them, they appear un- 
conscious of danger to themselves. 

The fulmar never dives, but when incited to it 
by the appearance of a morsal of fat under water. 
When  in close view of any men, it keeps a conti- 
nual watch on both the meii and its prey : having 
its feet continually in motion, and yet perhaps not 
moving at all through the water. I t s  boldness in- 
creases with the numbers of its species that sur- 
round it. It is a very hardy bird. I t s  feathers 
being thick, it is not easily killed with a blow. Its 
bite, from the crookedness, strength, and sharpness 
of its bill, is very severe. 

Fulmars differ in colour ; some are a dark dirty 
grey ; others are much paler, and totally white on 
the breast and belly. I n  size, this bird is a little 
smaller than a duck. Beneath its feathers is a 
thick bed of fine grey down. 

When carrion is scarce, the fulmars follow the liv- 
ing whale ; and sometimes, by their peculiir motions, 
when hovering at the surface of the water, point 
out to the fisher the position of the animal of which 
he is in pursuit. They cannot make much impres- 
sion on the dead whale, until some more powerful 
animal tears away the skin : the epidermis and rete 
inucosum they entirely remove, but the true skin is 
too tough for them to make way through it. 

L 1 2  
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CoLYninvs. Guillemot. 

1. COLYMBUS gryZZe.-Tystb or Doveca. This 
is a beautifully formed bird. It occurs in consider- 
able numbers ip icy situations, at various distances 
from land. I have never seen it on the ice or on 
land ; but commonly swimming on the water. Lt  is 
so remarkably watchful, and quick in diving, that if 
fired at without any precaution being taken to con-, 
ceal the flash of the powder, it generally escapes the 
shot. I n  diving, it uses its wings-under water, as in 
flying. It frequently dips its bill in the water, as if 
t o  keep it wet. It feeds on shrimps and small fishes. 
I t s  flesh, which is very dark-coloured, tastes a little 
like the liver of some animals, and is not unple& 
sant eating. The common colour of this species is 
black, with a white patch on'thc coverts of each 
wing. Some are all over grey, consisting of small 
alternating patches of black and white. The feet 
of all are red, I n  flying, the tail being short, the 
feet are used as a rudder. 
2. COLYMBUS Troik-Foolish guillemot or Loom. 

Occurs almost equally common in the Polar Seas 
with the doveca. It is a clumsy bird, weighing two 
pounds or upward, and measuring only 16 or 17 
inches in length, and 28 inches across the wings, 
whcn full spread, in breadth. The colour on tlie 
back and wings is principally brownish-black ; 08 
the belly and breast, white. On ice or rocks, it sits , 

3 
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upright, like the penguin. It cannot rise on the 
wing in any direction excepting to windward. If 
it attempts to fly to leeward, it runs for a consider- 
able distanae along the surface of the mater, and at  
length falls into it. It swims and dives well. It 
also evades the shot when fired at ; but not so cer- 
tainly as the doveca. Its feet compensate for the 
shortnegs of its tail in flying, and are used as a 
helm. 
3. COLYMBUS glacialis.-Great iiorthern Diver. 

Seen by Captain Phipps on the Coast of Spitzber- 
gen. 

STERNA hirundo.-Great Tern, or Sea SwaE 
hw.-This elegant bird is common on the shores of 
Spitzbergen, but is not met with at a distance from 
land. The length of its body is 7 or 8 inches, but 
including the tail, 14. Spread of the wings 29 or 
30 inches. It flies with great ease and swiftness,- 
and ascends to a considerable height in the air. It 
defends its eggs and young with great boldness from 
the depro'dations of the arctic gull; and even de- 
.ecends within a ysrd of the liead of any person who 
ventures to molest them, and startles him with its 
loud screams. It lays its eggs among the shingle 
of the beach, above high watcr-mark, where the full 
power of the sun falls. 

. 
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1. LARUS rissa. Kittywake.-Occurs in con- 
siderable numbers in the Spitzbergen Sea, and fol- 
lows ships on their passage. It is seen in every 
part of the Northern Atlantic from Britain to the 
highest latitudes ever visited, It feeds eagerly on 
the blubber of the whale, but generally seizes its 
morsel on the wing. 

Arctic gull.-This pre- 
datory bird is rarely seen at a distance from the 
land, except about the parallel of Jan Mayen,. 
where it is observed in constant pursuit of the 
kittywake. The kittywake being a better fisher than 
the former, is constantly chaced until it gives up 
any food it may have procured, which the arctic 
gull generally catches before it falls into the water. 
The arctic gull occurs about the shores of Spitz. 
bergen, where it not only feasts itself at the expence 
of other birds, on food obtained by them, but also 
preys upon thcir eggs and young. It is rarely scen 
in the water ; being generally on the wing. It is 
easily distinguished by two tapering tail-feathers, 
which extend 5 or 6 inehcs beyond the rest of the 
&ail. 

3. LABUS crc~id~tus.-Black-toed gull or boat- 
swain. The habits of this are similar to those of the 
foriner species, and it occurs in similar situations. 

9. LRRUS parasiticus. 



The two intermediate tail-feathers are mach short- 
er than those of the parasiticus, and not so pointed. 

4. LARUS cbunteus. (Captain Phipps.)-Snow- 
bird. This bird is not so elegantly f0rrned.a~ the 
kittywake, but is more remarkable for its iinmacu; 
late whitencss. I t s  length is 19 or %I inches, 
breadth across the wings about 3 fect. The  feet and 
legs are black, the bill blackish-green and yellow, or- 
bits red. The young birds haw sometimes black 
spots on the wings. 

The snow-bird, though so delicate in its appear- 
ance, is almast a!s ravenous as the fulmar, and as 
little nice in its food. It is, however, more cau- 
tious. It is a constant attendant on the flensing 
operations of the fishers, where it generally seize6 
its portion on the wing. It rarely alights in the 
water, but often sits on the icc, preferring the most 
elevated situations. I t s  voice is a loud and disagree- 
able scream. 

5. LARUS gZaucus. Burgomaster.-Lams iin- 
periosus might perhaps be a more characteristic 
name for this lordly bird, and would correspond 
pretty nearly with the name Burgomastcr or 
Burgermeister, as generally given to it by the 
Dutch. It may with propriety bc cdlcd the 
chicf magistrate of the fctttlicrcd tribe in the 
Spitzbergen q i o n s ,  as iionc of its dass dares 
dispute its authority, when, with unhcsitating supe- 
riority, it descends on its prey, thougli in the pos- 
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session of another. The  burgomaster is not a nu- 
merous species, and yet it is a general attendmt on 
the whale-fishers whenever any spoils are to  be ob- 
&abed. It then hovers over the scene of action, 

ing marked out its morsel, descend8 UPOR 
it and carries it off on the wing. On its descev!, 
$he most dainty pieces must be relinquished, thopgb 
in the g a s p  of the fulmar, snow-bird, or kitby- 
wake. It seldom alights in the water. When 
it rests on'the ice, it selects a hummock, and fixes 
itself on the highest pinnacle. Sometimes it con- 
de5cends to take a more humble situation, when ;S 
ago& ,my advantage in procuring food. It is it 
rapacious animal, and when without other food, falls 
upoq the smaller species of birds and eats them. I 
have found the bones of a small bird in its stomach, 
a d  have observed it in pursuit of the rotch. 

I ts  
length is about 28 inches, breadth across the wings 
about 6; feet. Its colour, on the back and wing 
coverts, is bluish-gref, the rest of the body beauti- 
fully white. The bill is of 6 yellowish colour, with 

little red on the lowcr mandible, and measures 
$; inches in length; the irides are yellow; legs 
and feet yellowish flesh-red. I ts  eggs I have 
found on the bcach of Spitzbergen, deposited in the 
mme way as those of the tern. 

The kittywake, snow-bird aud burgomaster, are 
sometimes shot for the sake of thcir feathcrs,which are 

The burgomaster is a large powerful bird. 



thickly set, fine-and valuable. The two latter speC,ies 
k i n g  very .shy, will not always approach withinh@@- 
shot. From a sort of house, however, built of spow 
on .my large sheet of ice, they may be shot with 
more certainty and in greater numbers than by fiqy 
other.contrivance that has been adoptedi A piece or 
two of blubber or kreng being laid as a bait near the 
hut, which has the appearance of a hummock, they 
approach within gunshot without fear, and we fired 
at through small loop-holes made in the hut for the 
purpose. 

T ~ I N G A  ~ Z J ~ O Z C U C Q ~ .  . Sandpiper.-Seen in con- 
siderable flocks on the beach of Spitxbergen. 

EMBEE~I~A Itivalk. Snow-bunting. - Occurs 
not only on the land, but also, less frequently how- 
ever, on the ice adjacent. To some places on tho 
shore it resorts in large flocks. 

FRINGILLA linaria. Lesser Redpole.-On 
our approach to Spitzbergen, several of this spe- 
cies alighted-on different parts of the ship, and 
were so wearied apparently with being on the wing, 
though our distance from the land was not above 
ten miles, that they allowed themselves to be taken 
alive. How this little creature subsists, and why 
a bird of such apparent delicacy should resort to 
such a barren and gelid country, are questbus of 
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some curiosity and difficulty. It must be migra- 
tory ; and yet how such a small animal, incapable 
of taking the water, call perform the journey from 
Spitzbergen to a milder climate, without perishing 
by the way, is difficult to  conceive. Supposing it 
to take advantage of a favourable gale of wind, it 
must still be at least 10 hours on the wing be- 
fore it could reach the nearest part of Norway, an 
exertion of which one would imagine it to be to- 
tally incapable. 

SECT. IV. 

A brief account qf Amphibia, .Fishes, Animalcules, 
&. inhabiting the Spitxbergen Sea. 

Class AMPHIBIA. 

SQUALUS borealis. Greenland shark.-This ani- 
mal has not, I believe, been described. The 'ven- 
tral fins are separate. It is without the anal fin ; but 
has the temporal opening; it belongs, therefore, to 
the third division of the genus. The spiracles on 
the neck, are five in number on cach side. The 
colour is cinereous grey. The cyes are the most ex- 
traordinary part of this animal. 'J.'he pupil is eine- 
rald green ; the rest of the eye blue. To  the poste- 
rior edge of thc pupil, is attached a white vermiform 



substance, one or two inches in length. Each ex- 
tremity of it consists of two filaments ; biit the cen- 
tral part is single. The sailors imagine this shark 
is blind, because it pays not the lcast attention .to 
the presence of a man ; and is, indeed, so apparent- 
ly stupid, that it never draws back when a blow is 
aimed at it with a knife or lance. Figures 3. and 
4. of Plate XV., represent this animal ; and Fig. 
5. shows the appearance of the eye, with its singu- 
lar appendage. 

The squalus borealis is I2 or 14 feet in length, 
sometimes more, and 6 or 8 feet in circumference. 
Its liver, which is remarkably oily, will fill a barrel. 
I n  its gcncral form, it very much resembles the 
dog-fish. The opening of the mouth, which extends 
nearly across the lower part of the head, is 21 to  24 
inches in width. The teeth are serrated in one 
jaw, and lancet-shaped and denticulated in the other. 
On each side, diere are at least 4 or 6 rows ; on one 
side sometimes 7 or 8. 

It 
bites it and annoys it while living, and feeds on it 
when dead. It scoops hemispherical pieces out of 
its body, nearly as big as a person’s head ; and con- 
tinues scooping and gorging lump after lump, until 
the wholc cavity of its belly is filled. It is so in- 
sensible of pain, that though it has been run 
through the body with a knife and escaped; yet, 
after a while, I have seen it return tobanquet again 

This shark is one of the foes of the whale. 
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OR the whale, at the very. spot where it received its 
wounds. The heart is very small. It performs 6 or 
s pulsations in a minute ; and continues its beating 
for mme hours after taken out of the body. The 
body, also, though separated into any number of 
parts, gives evidence of life for a similar length of 
time. It is, therefore, extremely difficult to kill. It 
is actually unsafe to trust the hand in its mouth, 
though the head be separated from the body. 
Though the whale-fishers fiequently slip into the 
water where sharks abound, there has been no in- 
stance that I have heard of, of their-ever: having been 
attacked by the shark. Besides dead whales, the 
&arks feed on small fishes and crabs. A fish, in 
size and form resembling a whiting, was found in 
the stomach of one that I killed ; but the process of 
digestion had gone so far, that its species could not 
be satisfactorily discovered. I n  swimming, the tail 
only is used ; the rest of its fiiis being spread out to 
balance it, are never observed in motion but when 
Borne clmnge of direction is required. 

CYCLOPTERUS Ziparis. The unctuous sucker.- 
Two of these animals were taken by Captain Phipps 
tQ the northward of Spitzbergen. 

Class PISCES. 
The Cod-fish .-This fish 

wag also procured by Captain I’hipps ; which, with 
GADUS carbonarizu. 
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the species last mentioned, formed the whole of the 
produce of: his trawling and fishing, in animals of this 
kind, during his stay in the vicinity of Spitzberp.  
A small species of Gadus, nearly allied to the 6, 
carbonarius, was found by myself among the arctic 
ice, in- the parallel of 78" N*. 

MULLUS barbatus ?-Taken by a seaman out of 
the mouth of a sealnear Spitzbergen. The body 
was cvliolly red; the length about 12 inehes. It 
was boiled for our officers, and proved an excellent 
dish, 

Class ARTICULATA. 

GAMMARUS arcticus (Leach).-The characters 
of this animal (Pl. XVI. Fig. 14), 1 have been fa- 
voured with from Dr Leach. They are as follow : 
" G. oeulis sublunatis ; pedum pari tertio, secund0 
'' majori." The actions of this species suggest as I fs- 
miliar name, the mountebank shrimp. It frequent. 

- 

* The oiily specimen I got of  this fish, was put into the 
hands of Mr William Swainson, who considered it as a variety 
of the coal-fish ; though, from the contraction and change of 
colour pruduced, by the spirit in which it was preserved, the 
lateral line, so essential in the determination of the specie% 
could not be traced. The number of rays in each of the fins 
of this specimen, was as follows : First dorsal 13, second dor- 
aal 18, third dorsal 20; first anal 22, second and 20, &c. The 
third ray of the ventral fin was lengthened into a subulitte 
point; and the hinder dorsal fin rounded, peculiarities iiot rich 

ticed by my author who lias described G. Carbonarius. 
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ly turns over when in the water, with singular ce- 
lerity, and swims with equal ease in every position. 
The four feet raised in the figure above the back, 
are made use of in that position, whenever its back 
comes in contact with any solid substance. This 
species occurs in all parts of the Spitzbergen Sea, 
and at the greatest distance from land ; it inhabits 
the superficial water, and affords food for whales and 
birds. 

GAMMARUS ?-Another small species of 
this family, was found in large quantities in the 
stomach and mouth of some mysticete. It is re- 
markable for the largeness of its eyes. 

CANCER Pulex: (Linnd). - Taken by Captain 
‘Phipps in B trawl, near the coast of Spitzbergen. 

CANCER Boreas (Phipps.)-This singular spe- 
cies of crab, was first described and figured by Cap- 
tain I’hipps *. It was found in the stomach of a 
seal. A n  animal that I have occasionally met with, 
resembles this species in several of its characters. It 
is figured (from an indifferent drawing, however,) in 
P1. XVI. Fig. 18. 

CANCER Ampulla (Phipps).-Found by Cap- 
tain Yhippst in the stomach of a seal ; by myself in 
the stomach of a shark. 
’ CANCER Nugarx! (€‘hipps.)-Taken in the trawl 
by Captain Phipps, near Moffen island $. I 

~~ 

See IC Voyage towards the North Pole,” p. 1gC. 
?. Idem, p. 191 $ Idem, p. 192. 



Omscus Ceti, (Lin.) LARUNDA Ceti (Leach.) 
Whale's louse.--This little animal, about half an 

inch in diameter, firmly fixes itself by its hooked 
claws, on the skin of the mysticetus. It is found 
principally under the fin, or in other situations 
where the skin is tender, and where it is not liable 
to  be dislodged. A similar animal, but smaller, is 
sometimes found on the body of the narwal. 

Class VERMES. 

ASCARLB, ECHI~ORHYNCHUS, TBNIA, &c, In- 
testha.-Found in various animals inhabiting the 
northern seas. 

ASCIDIA gelntinosa and A. rustics.-Taken by 
Captain Phipps, in a trawl on the north side of 
Spitzbergen. 

LERNBA branchialis. - Found by Captain 
Phipps in the gills of the Cyclopterus liparis. 

C ~ r o  helicina. (Phipps, p. 195.) Sea-snail.- 
A n  :animal covered kith a delicately beautiful shell, 
similar in form to  that of the nautilus. The dia- 
meter is from two-eighths to three-eighths of an 
inch. It is found in immense quantities near the 
coast of Spitzbergen, but does not, I believe, occur 
out of sight of land". 

See Fig. 11, and 12. of PI. XVI. In these figures, this 
animal is magnified to about twice the natural size. 

t 
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CLIO borealis.-Occurs in vast numbers in some 
situations near Spitzbergen, but is not found ge- 
nerally throughout the Arctic Seas. I n  swim- 
ming, it brings the tips of its fins almost into con- 
tact, first on one side and then on the other. I 
kept several of them alive in a glass of sea-water 
for about a month, when they gradually wasted 
away and died *. 

SEPIA- ? Cuttle-fish.-Found by myself 
in large quantities in the stomachs of different nar- 
wals, and appearing to constitute their principal 
food. The species not known. 

MEDUSA, or Sea-blubber ; ANIMALCULA, &e.- 
A great number of species of these animals OCCUP 

in the Arctic Seas, and appear immediately or re- 
motely to be the chief subsistence of the greater 
part of the marine and feathered animals frequent, 
ing the Polar regions. 

The Greenland Sea, frozen and extensive’& it is, 
teems with life. The  variety of the animal. crea- 
tion is not indeed very great; but the quantity 
of some of the species that occur, is truly im-. 
mense. A calculation of the‘ number of minute 
medusac, in a small district, has already been 
attempted, (p. 179. of this volume); if to these 
we add the number of the mimahula that I 
have observed, the amount, throughout the Spitz- 

e Sce Fig. 10. 1’1. XVI., iiaturd size. 



bergen Sea, if not surpassing the power of numbers, 
would a t  least exceed all the powers of the mind to 
conceive. The minute medusae (Pl. XVI. fig. 16.), 
and mouiliformes (fig. 17.), have already been describ- 
ed ; the animalcula may be just noticed. Though 
I could not speak positively to the vitality of both 
the former substances, yet tlie animalcula were so 
active in the water, as t o  prevent a moment's doubt 
011 the subject. Three kinds of animalcula are fi- 
gurcd in Plate XVI, Nos. 18, 19, and 20. 'No. 18, 
examined by a double microscope, appeared of the 
size of a coarse grain of sand. It seemed of a brown- 
ish colour, and moved ncarly in a direct line. No. 19, 
about half the size of the former, appeared globular, 
had a dark-coloured sort of tail, and advanced by a 
curious zig-zag motion. No. 20. was still smaller : 
It moved with amazing rapidity, by suddcn starts, 
pausing for an instant between each impulse, and 
then springing in a new direction. 

Besides thcse fivc minute animals, figure 15, 
Plate XVI, represents a beautiful creature that 
was brouglit up by'tlie marine-diver, in the Spitz- 
bergen Sea. I t s  length, cxclucting tlie antennz, 
,which were as long as the body, was one-tenth of 
an inch is one specimen, aid one-fourth of an inch 
in another. I t s  body was beautifully transparent, 
and had quite a crystallinc appearance. The  an- 
tennae and tail were red. I n  swimming, it proceeded 
by starts, and appcared very active. 

' 

% 

T'OL. I. 31 m 



546 ACCOUXT OF THE ARCTIC REGIONS. 

The  economy of these little creatures, as consti- 
tuting the foundation of the subsistence of the 
largest animals in the creation, has already been 
noticed. The  common whale feeds on medusae, 
cancri, acthi=, sepia?, &c. and these feed prdbably 
on the minor medusae and animalcules. The fin- 
whales and dolphins feed principally on herringg, 
and otber small fishes. These subsist on the small- 
er cancri, medusae, and animalcules. The  bear’s 
most general food is probably the seal; the seal 
subsists on the cancri, and small fishes ; and these 
on lesser animals of the tribe, or on the minor me- 
dusae and animalcules. Thus the whole of the 
larger animals depend on these minute beings, 
which, until the yeat 1816, when I first entered 011 

the examination of the sea-water, were not, I be- 
lieve, known to exist in the polar seas. And thus 
we find a dependent chain of existence, one of the 
smaller links of which being destroyed, the whole 
must necessarily perish. 

It is not a little interesting to trace the physio- 
logy of the preservation of these smaller animals. As 
the mean temperature of the atmosphere in the 
Spitzbergen Sea, has been shewn to be 10 or 19 
degrees below the freezing point of salt-water, it is 
evident, that, were the water of the sea stationary, 
it must, in the course of ages, be frozen to the bot- 
tom, and along with it, as a matter of course, all 
the smaller animals, not having suficieut instinct or 
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power of motion to enable them to retire into a more 
southern region. Now, such an event is provided a- 
gainst, by the constant prevalence of a current setting 
towards the south-west, wliich carries away the iae 
into a parallel where it can be dissolved, and occa- 
sions a circulation of water into the frozen rcgions, 
from a warmer climate. And this circulation of 
the water is beautifully accomplished : for, while 
the superficial current is performing its office, in  
carrying away a portion of ice, an under-current 
setting to the northward, is ’ acting an equally im- 
portant part, in affording warmth to  tho seas of the 
higher latitudes, and preventing the too great accu- 
mulation of the ice. But  how’ is it, it might be 
asked, when a current in the waters, inhabited by 
the minor medusae, is constantly setting to the 
southward, that these animals are not carried away 
into a southern region Jtogethcr ? This question, 
if we may be Jlowed to argue hypothetically, ad- 
mits of an casy solution. Animals, q e  find, when 
possessing any power of moving, though they be of 
the most imperfect kind of organization, generally 
employ that power by a sort of instinctive faculty, 
RS may best serve the purposes for whicli they were 
called into existence. Now, it would be no stretch ’ 

of commonly received principles, to suppose, that 
whenever the minor medusa, &e. are carried to a 
Certain extent southward, they may sink in the 
water, as far as thc stream of the under-current, 
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and by it be conveyed back again into their proper 
element. The  fact of the olive-green coloured sea- 
water maintaining a great similarity of position, 
for many years together, while surface after surface 
of ice is carried away by the current and dissipated, 
is in support of this conjecture. Thus, by a most 
beautiful contrivance, a large portion of the surface 
of the globe is rendered habitable, which would 
otherwise be a solid mass of ice ; and, by the warmth 
of the lower stratum of the polar sea,,it is rendercd 
congenial to many tribes of animals which must 
otherwise have incumbered other regions, now af- 
fording products useful for the subsistence of man. 

I 

MEDUSA - ? (Plate XVI, Fig. 3. natu- 
ral size.) A n  extremely sensitive animal. When 
touched, or indeed when the vessel in which it is 
contained is moved, it shrinks into an irregular glo- 
bular mass. It is divided into eight segments by 
as many rows of finny fringes. These, though only 
perceptible by their iridescence when in motion, 
are capable of moving the animal through the wa- 
ter. I t s  colour is greyish-white, but reddish, (pale 
lake red), in the longitudinal cavity. Occurs in 
the Spitzbergon Sea. 

MEDUSA’-? (Pl. XVI. Fig. 5.. natural 
size.) Eight segments. Sensitive. Iridescent frin- 
ges. Single cavity. Occurs in the Spitxbergen 
Sea. Colour similar to the former. 
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MEDUSA-? (Pl. XVI. Fig. 6. natural 
size.) Form ovoidal. Eight segments. A double 
cavity united by a small canal. Sensitive. Irides- 
cent fringes. Found in latitude 75, 40' N., longi- 
tude 5" or 6' west. 

(PI. XVI. Fig. 4. natural 
size.) This is one of the most curious of the me- 
dusae. It consists of eight lobes, with a beauti- 
fully iridescent finny fringe on the exteriial edge of 
each. A canal, four-fifths the length of the ani- 
mal, penetrates the centre of it ; and two red cirrlii, 
which may be extended to the length of nearly a 
foot, proceed from a crooked cavity in opposite sides. 
T h e  animal is semi-transparent. I t s  colour is white, 
with a blush of red ; the finny fringes of deeper red. 
It is found of various sizes; one specimen taken 
up in latitude 75" 40', longitude 5' or 6" TV., in  a 
green-coloured sea, was three inches in length. 

MEDUSA - ? or Purse-shaped Medusa. 
(Pl. XVI. Fig. 7. nat. sizc). The  substance of this 
is tougher than that of any othcr species which I 
have examined. It has one large open cavity, and 
is divided by the finny fringes into eight segments, 
each alkrnate pair of which are similar. The co- 
lour is a vcry pale crimson, with waved purple 
lines ; finny fringes deeper crimson. This animal 
appeared to be almost without sensation. The only 
evidence it gavc of feeling was in an increased vi- 
bration of the finny fringes. Though it was cut 

Colour similar to the former. 
MEDUSA pileus. 

3 
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into pieces, each portion, on which there was any 
of the fiinge, continued, by its incessaqt play, to 
give evidence of life during two or three days; 
after which it became putrescent, and began to 
waste away. This animal was found in the Spitz- 
berg’en sea. I have seen but one specimen. 

MEDUSA ? or Bottle-shaped Medusa, 
(Pl. XVI. Fig. 8. natural size). Caught in a trans- 
parent green sea, in latitude 75”48’, longitude 
8” W. A sensitive animal. Large single cavity. 
Eight segments. Finny fringes white and iridesr 
cent. Form ovoidal, with compressed mouth. 

MEDU~A ? - ? or Orange-coloured Medusa. 
(Pl. XVI. Fig. 9. natural size.) This singular spew 
cies I have seen but once. It was sent me by Cap- 
tain Bennet of the Venerable, being found in lafi- 
tude 75” 20, longitude 11’ 50’ E. On the under- 
side of the right hand extremity, (in the plate), there 
was a transverse slit or opening. This animal was 
convex above, and concave beneath. The length 
was three inches, its breadth nearly an inch ; its 
thickness one-third of an inch. When slit open, 
it exhibited a number of transverse bands and three 
cavities, I ts  colour was a brilliant orange. It was 
not transparent. It was not tenacious of life ; ha, 
ving died, to appearance, soon after it was taken. 

ASTERIAS : Slnr-jidi. Several species of this 
animal occur on the coast of Spitzbergen. Captaiq 
Pliipps procured, by means of a trawl, specimens of 
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RSTEI~IAS papposa, A. rubens, A. ophiura, and 
A. pectinata. 

CHITON ruber. Coat-of-mail-shell. Taken in 
Q trawl by Captain Fliipps on tlie north side of 
Spitzbergen. 

MYA truncatn and MYTILUS rugosus. Found 
on the beach in Smeerenberg Harbour 8. 

BUCCINUM carinaturn. (Phipps, p. 197.) Found 
also on the beach at Smeerenberg. 

Tuimo heh%zus. (Phipps, p. 198.) Taken up 
in a trawl on the north side of Xpitzbergen. 

SEBPULA spirorbis and S. triquetra. Found 
in Smeerenberg Harbour, adliering to dead shells. 

SABELLA frustulosa. (Phipps, p. 198.) Taken 
up in a trawl in on the north side of Spitzbergen. 

MILLEPOILA polymorpl~a, and CELLEPORA 
pumicosa. 

SYNOXCUM turgens, (Phipps, p. 199.) Fro- 
cured by means of a trawl on the north side of 
Spi tzbergen. 

FLUSTRA pilosa and .Fa membranacea. Fouid 
in Smeerenberg harbour, adliering to stones. 

Found on the beach at  Smeerenberg. 

These two shells, together with the succeeding speci- 
mens of shells and zoophytas wwe found by Captain Phipps. 
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3 
4 
5 
6 
7 
8 
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10 
11 
12 
13 
14 
15 
16 
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No. 1. 

METEOROLOGICAL TAB1,ES. 

Latitude. 

0 0 9 ' N I  
.erwick. 
- 

60 30 
GO 43 

altaSound - - - 
- 
62.34 
63.20 
63 SS 
64 20 
GG.10 
66. 8 
65 2& 
65.13 
67 21 
69.47 
72. 4 
73.40 
75. 9 
74.59 
75. 0 
75.19 
75.!$6 
7 5.30 

i 75.20 
75.10 
75.20 
75. 7 
74. 2G 
75.55 
75.57 
75.17 
75.5 1 
76. 0 
75.71 
75 30 
75.30 
75.20 
75.30 
76.22 
15.22 
75.52 
75.445 

herm 

-- 
43 
47 
50 
41 ' 
4.5 
48 
55 
60 
38 
42 
36 
33 
29. 
28 
25 
17 
29 
32 
39 
35 
36 
34 
29 
2 t 
26 
Z G  
PS 
16 
20 
16 
I b  
48 
20 
1 8 
I 8  
27 
34 
20 
19 
21 
22 
20 
17 
15 
18 
26 
24 -- 

I 

Bar. 

-- 
29.86 
29.90 
30.04 
29.79 
29.35 
29.G5 
29.99 
29.78 
30.05 
29.70 
29.21 
29.71 
29.77 
29.90 
29.65 
29.53 
30.08 
30.16 
20.00 
29.97 
29.96 
29.90 
29.76 
29.7ii 
29.67 
29.6:i 
29.W 
2 9 . X  
29.48 
29.70 
20.05 
so 07 
30.16 
:?0.18 
30.31 
30.20 
:30.00 
29.87 
29.80 
29.81 
29.75 
29.81 
29.48 
29.46 
29.17 
99.60 
29.78 
A- 

WINDS. 

Direction. --- 
J N W t o N E  

to N N W 
I".erly 
S S W  
to VJ 

t o N b W  
S erly 

M' 
Variable . 

L)mo 
E S I . : , E N E  

E I\ E 
N E  
N E  

to 15 s E 
N 

N 
S 

s s tv 
S S W  
S W  

tn W b S 
N W tCJ 15 b S 

to 4 
N 
N 

N L b 11 
N 
N 

1: to N N W 
s W.el ly 
to '."lly 

.J I ,  \Y t o  IC N I 
to N N E 
1.( N E 

N 
N 
N 
N 

t o E N E  
tn N 

N W.erly 
W w \v 
W N W 
s s w  
s. w. 

Fr 

Force. ----- 
Fi esh breezes 
Ditto 
blodcrate breezes 
1.iltle wind 
Strong Iireezes 
Strong gales 
\/loderate 
3trong breezes 
IFrerh pales 
Light airs 
Fresh breezes 

Ditto 
Strong gales 
Ditto 
Hard gales 
Ditto 
Light airs 
Strong breezes 
Fresh breezes 
Ditto 
Ih t to  
St rong Iweezes 
hliltlcrtlte 1)reezcs 
I'resh breezes 
Ditto 
I' .i.wht '" airs 
Iiresh I)reezes 
Strong gales 
Ditto 
lire>h gales 
Light airs 
Stroilg gales 
Stvontg Imcz s 

Modcrate breeze 
Gentlc breeze 
l i re41  brccze 
B r i ? k  g:~le 
b'resii gale 
Fwdi breezes 
Ditto 
Strung brrczes 
I'rcsh breeze 

Light airs 
Gentle breeze 

t4;ll.d galcs 

I. redl gales 

F I ' C S h  IJl'L!cZC 

Meteors and 
Weather. ---- 

how 
Xtto 

litto 

lain 
:loudy 
lain 
1:omers of Rain 
I:iin 
litto 
litto 
l ry  Welther 

litto 
inow 
litto 

:loudy 

nnw 

'loudy 

:Ioudy 

4azy 
'OF6Y 

31tto . 
3IttO 
2ear 
:Ioudy 
3itto 
31tto 
Ditto 
5now 1 

Ditto 
Snnw showers 
Much m o w  
'lrnidy 
Ditto 
Ditto 
L'lcar 
Ditto 
I'luudy . 
Ditto . 
5nnw 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
[:loudy 
Ditto 
Ditto 
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1 

1807 

- 
$18 
E 19 

20 
21 
22 
v3 
2 4 - 125 
26 
27 
28 
29 
30 
31 

4 2  
3 
4' 
5 
6 
7 
8 
9 

10 
11 
12  
13 
14 
15 
16 
17 
18 
19  

1808 
$ 1  
z 2  

3 
4 
5 
G 
7 
8 

a 9  
10 
1 1  
12  
13 
11 

_I_ 

Latitude. 

--- 
750 50' 

75.35 
75.55 
75.55 
76. 2 
7b.58 
I 5.56 
15.55 
76.55 
75.57 
75.56 
75.56 
7.5.65 
75.51 
75.48 
75.46 
75.49 
75.59 
76 1G 
7'3.20 
76.36 
7ti.35 
76.48 
76.48 
76 50 
76 49 
76.52 
77. 0 
76.514 
76.50 
77. 0 
77.39 
76.2G 

76.17 
76.50 
77. 2 
76. 6 
77.20 
18. 0 
78. 0 
78. 0 
78. 0 
77 50 
77 50 
77.40 
77.16 
7250 

herm 

27 
22 
22 
22 
28 
3 1 
26 
29 
26 
25  
26 
2 3  
18 
22 
2 5  
28 
32 
33 
3 2 
31 
50 
28 
32 
3 2  
3 2  
32 
29 
31 
31 
30 
3 3  
32 
3s 

244 
?8 
28 
27 
29 
28 
26 
27 
28 
18 
2ti 
3 2 
25 
24 

Bar. 

29.78 
29.7ti 
29.80 
29 76 
29 76 
29.ti6 
29 80 
30 00 
30.01 
29.69 
29.91 
29.89 
29.78 
29 81 
29.93 
29.99 
29.88 
29.82 
29.97 
29.97 
20.83 
29.G0 
29.78 
29.79 
29.88 
29.93 
30 00 
29.97 
29.0'8 
29.ti5 
29 G G  
29.72 
29.81 

29.23 
29.50 
29.10 
29.67 
29-54 
29,73 
30.20 
30.23 
50. IO 
30.51' 
50.45 
2!1.73 
2!).53 
29.47 

WINDS. 

Direction. 

W 
N W t o N E  
N W t o N E  

N 

N 
N W 

N N E  
N E  

N 1) E 
t o N N W  
to N W 
N W  

N N W  
Calm 

s E, w s w 
s w 
s h w 

t o w s w  
S E  
N W 
s w  

W I) N 
W b N 

W N W , S E  
E , E S E  

1% s E 
E 

t o E N E  
E N E  

N E  
N 13 

g N E .  W N P 

s N R to E 
I3 to S S E 
t o E S E  

U S E  
N.crly 

3 S E to E NE 
to N N W 
S E to E 
t o N N W  

N N W  
Calm 

S 
V:iri:iblc 
w, s s IV ---- 

Force. ' 

Zentle Imeze 
Light airs . 
Fresh hreczes 
Light airs, cahn 
2ulm 
Moderate breeze 
Jentlc hreeze 
Light airs 
Ditto 
Fresh breeze 
Ditto 
Ditto 
Strong brccze 
Fresh breeze 
Calm 
Moderate breeze 
Light airs 
Strong breeze 
Brihk gales 
Light.irirs 
Ditto 
Ditto 

Light airs 
Neariy calli1 
Fresh breezes 
Brisk gales 

Ditto 
Irresh breeze 
Ditto 
Moderate breeze 
["rest1 breezes 

I'resh gales 

Fresh gales 

Strong gales 
Fre4i golcs 
Ditto 
Light breeze 
1"resb gnlcs 
Strnng g'llcs 
Prebh I)rcczcs 
R;iodcr,1te I)I'CCZC 
Strong br. calm 
Liplit air 
Cdin  
I'1rcsh galc 
Fresh I)rcezcs 
to nloderate br. ---- 

Weather. 

h o w  
:Ioudy 
)itto 
litto 
;Iear 

l i t to  
:lear 
l i t to  

:loudy 

loudr 
7 t l O W  

Ditto 
Ditto 
:loudg 
I)itto 
Nasy 
Ditto 
Ditto 
b i n  
Rtiin, fog 
I'liick fog 
Cloudy 
Ditto 
Foggy 
Cleur 
Cloudy 
Ditto 
Snow 
Ditto 
Ditto 
Ditto 

Ditto 
PofiPY 

Showers of snon 
Ditto 
Snow 
Cloudy 
Snow 
Ditto 
Cloudy 
Snow ~howers 
Ditto 
Cloudy 
Ditto 
1h1g 
Snow 
Ditto ---- 
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5 1 G  

17  
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
so 
31 

; 1  
: 2  

3 
4 
6 
G 
7 
8 
9 

10 
11 
12  
13 
1 C 
15 

809 
: I  
: 2  

3 
44 
6 
G 
7 
8 
9 

10 
11 
12  
13 
14  
16 

-I 

~~ 

Latitude. 

77" 50' 
7 7.40 
77.30 
77.50 
77.66 
78. 4 
18. 8 
78.10 
78.13 

77.56 
77.50 
77.58 
78.30 
78.37 
78.36 
'78.36 
78.37 
78.43 
78.43 
78.35 
78.25 
78.20 
78.20 

178.10 
77.50 
77.18 
77. G 
76.37 
76.35 
76.30 
75.58 

rs. 4 

74.1 t; 
74. 6 
73.54 
74.10 
74.10 
73.49 
13.48 
73.38 
73.50 
74.10 
74.46 
76. 0 
76. 8 
76.48 
76. 3 --- 

'hern 

-_ 
20 
246 
27 
25 
24 
20 
26 
29 
29 
24 
26 
22 
24 
2 5 
24 
32 
26 
24 
36 
28 
31 
30 
32 
29 
29 
27 
27 
30 
33 
33 
344 
34 

12 
10 
20 
3 G  
36 
32 
25 
27 
21 
19 
13 
1 G  
16 
19 
20 

Baa 

-- 
2 9 A  
29.5; 
29.GC 
29.GC 
29.81 

20.85 

29.8ti 
29.78 
29.70 
29.80 
30.09 
30.00 
29.90 
29.93 
29.96 
29.99 
29.97 
29.97 
29.90 
29.90 
29.83 
29.87 
29.88 
29.78 
29.79 
29.80 
29.83 
29.90 
29.99 
30.06 

29 ,~a  

29.98 

29.68 
2!).81 
29.87 
29.94 
30.00 
29.38 
29.63 
29.72 
29.76 
29.80 
30.20 
30.15 
30.04 
30.00 
30.02 -- 

WINDS. 

Direction. 
--- 

Variable. 
W N W t o N  

N 
N 

t o N W b N  
N.erly 

Calm. 
s w  

VNWtoNNU 
N.erly 
N W  
N W  

E S E  
Var. W N W 

N E  
N E  
N E  
N E  

Var. calm 
Calm 
s s w  
S.erly 
s w  

S.erly 
Varialile. 
W N W  

6 
S.erly 
s s w  
s s w  
s s w  

W.erly 

N E  
N 15 b N 

t o  N E I) 13 
to s E h s 

to  s b 13 
E S E t o S W  

S W. N 
to w. 

t o N N E  
N 13, calm 
N . N N E  

N N 15, calm 
' N W, W S 'w 

Variable 
E.erly 

Force. 

to Calm 
Moderate breeze 
Fresh breeze 
Ditto 
Strong breezes 
Light airs 
Moderate breeze 
C:tlm 
Moderate hreeze 
Light breezes 
Ditto 
Strong breeze 
Ditto 
Light breeze 
to  l h s h  gales 
Light airs 
to  Calm 
Fresh breeze 
Nearly calm 
Ditto 
Ci i l r n  
Fresh breeze 
Light breeze 
nltto 
Nearly calm 
Ditto 
Light or Mod. br. 
Strong hreeze 
I'resh gales 
Frcsh gale 
Strong hreeze 
Fresh breeze 

Moderate breeze 
to Strong gale 
Strong gales 
Freiih gales 
to Ligllt hreczes 
Light hwezes 
I q i w h  Gales 

I'resh gales 
tn Calm 
Pi,esh breezes 
Strong br. calm 
Prcsh hreczes 
Moderate brceze 
Nearly calm 

LO FJ'Cl.11 b CCZCB 

--- 

Weather. 

Hazy 
Ditto 
Snow 
Ditto 

Ditto 
6nsn 
Clnudy 
Fog 
Clear 

Snow 
Ditto 
Snow showers 
Much snow 

Snow showera 
snow 
Fog 
Fog 
Clear 
iIuzy 
Fog or snow 
Ditto 
Fog. cloudy 
Cloudy 
CIear 
Pllg 
Ditto 
Haze or fog 
Fog 
Fog 

Cloudy 

Cloudy 

Pol;. Cloudy 

Frost rime 
Ditto 
SllOW 
Ultto 
Clew 
R;im 
Snow 

Suow showers 
Snow 
Snow showerr 

Ditto 
Ditto 
Ditto 

Clorldy 

Ct (Judy 

--- 
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L 

809 

- 
alG 
3 1 7  

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

; 1  
: 2  

3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
I3 
14 
15 
16 
17 
I 8  
19 
20 
21 
22 
23 
24 
25 
26 

: 8  
'19 

e7 

30 - 

Latitude. 

--- 
7 6 U  4.l 

76. 8 
76. 6 
76.1 (i 
76.30 
76.26 
76.32 
76.21 
77. 8 
77.20 
77.20 
77.20 
77.20 
79. 0 
79. 0 
79. 0 
78.56 
79. 44 
79. 4 
79. 4 
79. 0 
79. 0 
79. 4 
79. 8 
79. 2 
79. 0 " 

79. 2 
78.56 
78.52 
78.56 
79. 0 
79. 0 
79. 0 
79.30 
79.50 
79.60 
79.50 
79.45 
79.45 
79.57 
79.30 
79. 0 
78.50 
78.48 
78.36 
77.40 

'hern 

-- 
22 
30 
23 
32 
31 
31 
31 
21 
17 
20 
17 
19  
19 
20 
20 
29 
23 
22 
28 
26 
2s 
30 
31 
29 
27 
25 
30 
29 
31 
SI 
30 
32 
32 
27 
27 
43 2 
30 
32 
32 
32 
34 
32 
32 
32 
32 
36 - 

~ 

Bar. 

-- 
29.78 
29.35 
29.79 
29.65 
30.03 
30.12 
29.73 
30.06 
29.98 
29.87 
29.87 
29.80 
30.040 
30.05 
30.06 
30.06 
30.02 
30.24t 
30.20 
30.10 
30.06 
29.95 
29.88 
29.88 
29.86 
29.93 
30.06 
30.07 
29.97 
2!). 82 
29,GS 
29.50 
29.62 
29.90 
29.91 
29.67 
29.01 
29.81 
29.82 
29.59 
29.64, 
29.84, 
29.944 
29.82 
29.82 
29.80 
7- 

WINDS. 

Direction. --- 
It 

E S B  
> N N E, 1%' N P 

t o s s w  
to N W 

Var. 13 S E 
t l J  s 1s 

to W, N 
N m l y  

N N W  
N W b N 

N N E  
N N E  

N E.erly 
to N. 

N JLcrly 
N N I< 
N N E  
E.erly 
E.erly 
N E  
N E  

S E.erly 
S E  

to w 
s w  

S W.erly 
10 s 
to w 
w 
s I< 

toE N IC 
to 9, s s w 

\T N W, S S W 
s W.erly 
to IZ N E 

oss  W , S S E  
Vrrriablc 

Ditto 
N N W,  var. 

Vnriable 
W N  W , S  
Var. call11 
Variable 
to S.erly 
t o W N W  

*_ 
Force. ---- 

to Calm 

to Modcrate br. 
Fresh breezes 
Ditto 
Moderate breeze 
Ditto 
Strung galcs 
to Moderate br. 
Liglit breeze 
to Strong gale 
4trong gale 
Ijresh gale 
Ditto 
to Stlong gales 
Fresh gale 
Ditto 
I'resh breeze 
Nearly calm 
to Moderate br. 
to Light airs 
Light breeze 
Ditto 
to Calm 
Strong gales 
Moderate breeze 
Ditto 
Ditto 
Ditto 
Nearly calm 
l h t h  breeze 
to Light breezes 
tu I'resh breezes 
Nodcratc hrce2e 

Nearly calin 
tn Vmli  brcczev 
Light breeze 
Ditto 
Modcrntc brcezc 
to Fresh breeze 
Strong breezes 
Nearly calin 
Ditto 
to Presli brccxes 
Moderate breeze 

Strong gale 

Strollg breeze 

Weather. 

---- 
Snow 
Ditto 
Snow showers 
Clear 

Cloudy 
Ilog, snow 

I?og 
Cloudy 
Ditto 
A little snow 
Snow 
DlttO 

Ditto 
Snow showers 
Ditto 
Cloudy 
Ditto 
Clear 

Ditto 
Haze, snow 
Cloudy, snow 
Snow showers 
Ditto 
Ditto 
S l I O W  

A little siiow 
IJog showers 

Snow showcrs 
Much snow, fog 
Snow, fog 
Clear 
Snow showers 
Clcar 

Fog, snow 
Ditto 
Snow showers 
Fog showers 
Snow, fog 
Ditto 
Cloudy, fog 
Cloudy 
Thick fog 

Cloudy 

Cloudy 

Fog 

Fog 

_.-- 



--- 

I810 

I 

2 s  

11 
1 2  
1 2  
1 4  
I t  
1( 
l'i 
1E 
1 5  
21 
21 
22 
2. 
24 
2: 
2( 
2i 
2t 
2L 
3( 

X I  

$10 

S I  
4 

t 
7 
F 
c 

1c 
11 
14 
13 
14  
15 
16 
17 
18 
19 

I 

- 

I 
Min. 
-. 

Latittide. 

7P.G 
73.41 
74.lG 
73-4.2' 
73 :,9 
74..50 
75. 4 
75.46 
76. 6 
7G.18 
76.16r 

76.37 
76.17 
7G.16 
76.2Q 
76.:?0 
76.25 
77.10 
57. 0 
7G.50 
76.41 
76.58 
77.10 
77.39' 
77.30 
77.1& 
77.20' 
77.28' 
77.10 
77.30 
77.50 
78.15 
78.15 
78.25 
78.18' 
79. 0 
78.45 
78.30 
78.25 
78.35 

'76.22 

-- 

' 1 9 L 1 011 0 L 0 G IC A1 1 TAB 1, E s. [Al'P. N' I. 

14.37 E 
IG. 0 
14.87 
14. 0 
16. 0 
11.30 

9.38 
9.14, 
9.:?0 
8.50 
9. 0 
9. 0 

11. 0 
11. 0 
10.50 
10.30 
11.10 
11.15 
10.20 
10.40 
10. 0 
9.30 

10. 0 
10. 0 
10.10 
9.60 

10. 0 
9.50 

10. 0 
9.50 

5.40 
5.35 
5.30 
6.60 
5.30 
5. 0 
4s.30 
4. 0 
4,.10 
5. 0 

8. o 

--- 

THERMORIETER. 
- 
Iax. 

- 
14 
12 
20 
24 
8 

17 
1 9 
1.5 
10 

6 
12 
21 
21 
8 

lti 
28 
31 
20 
23 
21 
18 
22 
I6 
14 
16 
16 
16 
26 
25 
21 
19 
20 
22 
28 
20 
20 
18 
20 
17 
18 
18 - 

10 
10 
1 G  
I 4, 

G 
12 
10 
10 
4 
0 

10 
16 
8 
5 

11 
19 
18 
17 
17 
11 
1 4s 
12 
12 
8 

13 
12 
1 G  
22 
21 
16 
17 
17 
19 
19 
15 
12 
15 
19 
16 
16 
17 - 

i l l .  of ' 
)bs. Med. - 
3 
3 

3 
3 
3 
2 
3 
3 
3 
3 
3 
4 
3 
3 
44 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 
3 
3 
3 

> 

- 

- 
12.0 
11.0 
18.0 
20.0 

7.0 
14.7 
12.0 
12.6 

7.7 
4.6 

10.7 
19.3 
17.0 

6.0 
1S.G 
23.0 
26.0 
18.7 
20.6 
16.0 

17.7 
14.7 
10.7 
14.0 
13.6 
16.0 
23.7 
23.0 
19.7 
18.3 
I8.G 
20.5 
23.0 
18.0 
15.7 
17.44 
19.3 
16.7 
17.0 
17.G 

16.0' 

- 

BAROMETER. - 
Max. 

- 
30.00 
30.1 4 
30.00 

90.1B 
30.1 4 
50.02 
30.26 
30.08 
29.!)2 
30.07 
30.07 
2!).60 
29.60 
30.12 
30.24, 
29.72 
29.68 
29.6.5 
29.91 
2!).98 
:30.04, 
30.0b 
30.00 
30.02 
30.05 
30.01 
2!).81 
29.75 
30.09 
30.22 
30.30 
30.3 1s 
30.34. 
30.40 
30.40 
30.21 
29.86 
29.88 
29.89 
29.90 

~ I ) . H S  

7 

29.94 
30.00 
29.88 
29.80 
29.W) 
3J.02 
30.26 
30.08 
29.90 
2!).90 
29.92 
29.60 
29.33 
30.00 
30.00 
29.72 
29.30 
29.30 
29.68 
29.85 
29.91 
29.98 
30.00 
29-96 
29.98 
30.01 
29.81 
29.57 
29.60 
29.75 
30.09 
30.22 
30.32 
30.33 
30.33 
30.21 
29.8G 
29.66 
29.76 
29.8G 
29.84 - 

Mcd. 

29.97 
30.07 
29.9.18 
29.84 
29.97 
30.08 
30.14 
30.17 
29.99 
29.91 
30.00 
29.83 
29.59 
29.80 
30.oti 
29.98 
29.51 
29.49 
29.76 
29.88 
29.95 
30.01 
30.02 
29.98 
30.00 
90.03 
29.91 
29.69 
29.64 
29.92 
30.16 
30.26 
30.33 
30.33 

.30.37 
30.30 
30.03 
29.76 
29.82 
29.8H 
29.87 - 

I 



--- 

- - 
Weather and 

Meteors. 
I__.---- 

Snow showers. 
Ditto 
Showers cryst. snow 
Ditto 
Snow sllorvcl.s 
Shower cryst. snow 
Snow 
Showers of Snow 
Ditto 
Ditto 

Some cryst. snow 
Constarit cryst. snow 
Frost rime 
Clear 
Snow showers 
Coarsely crysc. snow 
A little snow 
Showers cryst. sno\$r 
Ditto 
Milch snow 
Thick snow showers 
Much cryst. SIIO\T 
sllow sI1;vvers 
Cryst. snow 
Soinc snow sho\rcrs 
coarse Cryst. LinOW 
Clcsr, clondy 
Snow showers 
S I I ~ , V ~ ~ ~  cryst. sIlow 
Ilitto 
Ditto 
Clear 
(! 11 J 11 d y 
Showers cryst. 6llOIV 
ni t to  
Snow dio\vcrs 
A little snow 
]-)itto 
Showers cryat. mo\v 
Sumc snow 

'loudy 

. 

--.---. 

- 
L811 

- 
! r  

11 
12 
13 
14 
15 
16 
17 
18 
I 9  
20 
21 
22 
2 3 
24 
2.5 
2F 

28 
29 
SO 
i l  
: 2  

S 
4 
.5 
6 
7 
R 
9 
10 
11 
12 
13 
14 
15 
I F  
17 
I8 
19 

?IC 

27 

- 

- 
Situation and 

Remarks. ----.. 
At sea 
Ditto 
Drift ice 
At sea, no ice 
Ditto 
ULIY ice 
Ditto 
Bay and drift ice . 
Crowded ice 
Much ice 
Very Crowded ice 
Ice more open. 
Much bay anddriftict 
I h y  Ice 
Beset in bay ice 
llay and drift  ice 
I'll~es of ice 
O l m  drift ice 
Ice Stl'eams 
Ditto 
Much ice near 
Ice streams 
A p ~ e k  of ice near 
Bay iioes, L tilift icc 
Ditto 
Ditto 
iifucli bay 5. drift ic( 
Ditto 
Drift ice 
Crowded drift ice 
Sea open 
A litile drift ice 
Near much icu 
Ditto 
ICC s:trcuns 
Ditfo 
Ditto 
Ditto 
Ditto 
Floes and drift ice 
Icc streams 
-I_--- 

Direction. 

N E.erly 
t o E S E  

to E 
E.erly 

t o N N E  
to N 

N t o E S E  
Calm 

Variable 
N W , S W  

W.crlv 
E s 1E, \wr. 

R N B t o N  
N N W, N W 
N.&ly, var. 

E S E  
Vir. W N W 

W Y W  
to  N.crly 

W N W t o W  
to s s w. var. 

V;irial)le 
N W to E, S I3 

to N E 
o N N W.NNH 

to N IJ \.v 
to N E 

o N b E, N b W 
0 N 11 E, N.erlp 
rT b E to N N  W 

N.crly 
N W. N 

i N W to W.erly 
to N JLerlV 

? N E t o N N W  
to N w 11 N 

N.crly 
N W b N. N 

to N E 
N E.crly 

to Vnriable --- 

Force. 
---c 

H,ard gales 
Fresh, light br. 
to Stlung gales 
Strong gales 
to iCIoderate br. 

to Light airs 
to Calm 
Pres11 breezes 
Fresh gales 
Light br. calm 
Liglir br. fr. gales 
Strong gale3 
:o Light breezes 
Light breezes 

3trong ga. calm 
LO Mutierate brceze 
:o ITresh breeze 
.o Light breezes 
:311n to fresh hi: 
Light or ficsh br. 
2alm t o  sty. gales 
:o Light breeze 
!O Strong gales 
to hlotlerutc brcczf 
Light br. brisk ga. 
Fresh 01. btrongga. 
Strong gales 

Ditto 
:n Moderate br. 
Light air$, culm 
:o fresh brecze 
.o Strong galcs 
Brisk gales 

o Brisk g;ilcs 
o Strong giilcs 
I.'rcsh breezes 
pitto 

Fresh gales 

10 Fresl1 &IlC 

I'rcsl1 gales 

.o Strol!g g d c s  

---- 



- 

18lC 

I 

2 20 
i 21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

g 1  
: 2  

3 
4< 
5 
G 
7 
8 
9~ 

13 

- 
3 
3 

1 

L 

2 
e 
2 
2 
3 
2 
3 
3 
2 
2 
2 
3 
3 
3 
3 
2 
2 
3 
3 
2 
2 
2 
3 
2 
.- 

Latitudc 

--- 
79.QS" 
79,15 
79.20 
79.15 
79. 0 
78.4~5~ 
78A3 
78.57 
78.60 
78.45 
78.50 
79. 0 
78-31. 
78.24 
78.20 
78.15 
78.12 
78. 8 
78. 4 
78. 0 
77.551 
77.54 
77.48' 
77.67 
77.447 

._ 

Mir 

- 
29.s 
29.: 
20.t 
29.L 
29.: 
29.c 
29.t 
29.7 
29.e 
29.9 
29.6 
29.4, 
29.7 
29.8 
29.8 
29.9 
29.8' 
29.7. 

$9.G! 
29.64 
E9.6f 
Z9.76 
!9.81 
!9.86 
!9.97 
10. 12 
m.20 
'9.97 
'9.W 
9.60 
9. GO 
9.62 
9.72 
9.93 
9.94, 
9.88 
9.62 
9.7B 
9.78 

89.78 
32.84 

z9.r: 

- 

I. 

19.7 
21.0 
21.0 
2S.O 
16.3 
13.7 
13.3 

14.7 
18.0 

?8.0 
22.0 
?7.0 
?1.0 
9.0 
'1.0 
'4,O 
5.6 
4.5 
8.5 
6.0 
1.3 
2.0 
2.0 
2.3 
1.5 
1.0 
1.5 
>.4* 
j.3 
L O  
1.3 
l.8 
h.5 
1.7 

31.7 
32.6 
32.0 
37.0 
34.0 
U.5 

16.B 

27.7 

- 

Longitude. 

- 
29.9 
29.0 
29.7 
29.7 
29.9 
30.0 
29.9 

30.0< 
30.1: 

29.7. 
30.0' 
29.9: 
29.91 
29.94 
29.92 
29.81 
20.72 
29.74 
29.68 
29.78 
29.85 
29.87 
29.97 
30.32 
30 20 
90.25 
30.20 
29.97 
29.68 
29.62 
29.72 
29.93 
30.06 
30.04 
30.18 
29.74, 
29.86 
29.86 
29.8C 
30.28 

29.8 

m.9: 

--- 

4. 0 
3. 0 
3.30 
3.50 
4,. 0 
9.10 II 
3.40 
3.28 
3. 0 
2.50 
2.50 
2.50 
3. 0 
4. 0 
3 30 
3. 0 
3.20 
3.20 
3.10 
3.10 
3. 0 
3. 5 
3. 0 
3.10 
3.10 
3. 0 
3.10 
3.4.0 
3.50 
3.20 
5.45 
3.38 
3.44 
4.10 
7.30 
6.30 
7. 0 
6. LO 
8.30 

12.30 
12.28 
10.20 

---I 

1% 
1.5 
16 
17 
18 
19 
20 
21 
22 
23 

25 
26 
27 

29 
30 

24 

28 

- 

THISRMOMETER. I BAROMETER. 

77~40 
77.55 
77.59 
78. 4 
78. 7 
78. 0 
77.58 
78. 0 
77.60 
76.55 

76.10 
75.4,O 
76. 0 

73. 0 
70.50 

76.4,O 

748.20 

_Ic 

II ( I '  
1: 
1: 
1( 
1 C  
l e  
27 
20 
20 
26 
16 
17 
1.5 
22 
21 
28 
27 
25 
27 
30 
30 
30 
28 
28 
30 
30 
27 
27 
25 
27 
IO 
12 
11 
12 
r2 
d 
'3 
'5 
I 

No.of 
Obs. Med. 

- 
Me 

- 
292 
29.6 
29.t 
29.6 
29.6 
29.8 
29.9 
29.7 
29.9 
30.0 
29.7 
29.6 
29.8 
29.9 
29.8 
29.9: 
29.81 
29.8( 
29.71 
29.7: 
29.6t 
29.7: 
t9.86 
?9.86 
!9.91 
10.05 
10.16 
10.23 
0.08 
9.82 
9.64 
9.61 
9.67 
9.88 
0.00 
9.99 
0.01 
9.68 
9.80 
3.82 
3.81 
104 
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WINDS. 
810 

Direction. * Force, - 
i 20 N to Light breeze 
: 21 to W.erly, S S W Light breezes 
23 to S W to Fresh gales 
23 to bl E or E.erly to Calm 
24' N E.erly Brisk gales 
25 to N W Ditto 
26 W N W to Light breeze 
27 N.erly, vnr. Light airs 
28 E.erly, vnr. Nearly calm 
29 E.erlj, S.crly Fresh or light br. 
30 S Fresh gale 
31 N.erly Calm, fresh gales 

2 E to N N E to Light breeze 
3 t o  N b W Light breeze 
4 N.crly Modernte breeze 
6 t o N N E , N N  W Ditto 

7 N, N N W to Strong gales 
8 N 1~ W to N W to Fresh gales 
9 W N W I'rcsh gales 
10 t o w .  Calm, moderate br. 
11 N W, W b S Light breeze 
19 to S b E, var. to Moderate breeze 
13 S W to S E Light airs 
14 to W, var. to Moderato breeze 
16 s s W, s E. var. to Calm 
16 s to W, 1 ~ .  to Moderate brcczc 
17 W N W, to S b W I.'rcsll gales 
18 s to w N w to hhderate breeze 
19 to N N W Strongorlightbreeze 
20 
21 N IL 11 N to Modcratcbrcczc 
22 to N W 1) N to Prcsh breeze 
23 Variablc to Moderatc hrrczc 
24 S.erly Light airs, calm 
25 ~ a r .  I?: s E to ~res11 gales 
28 to S ,  N w to Prcsli brcczc 
27 to S, S W Strung gn. mod. br. 
28 S, N W Fresh gales 
2:) S, N w Cnltn to str. sa. 
3o to S W to Light brcese 

' 1 N W b N, S.crly Ditto 

N.erly Light brccee 

N W, N 1Lcrly to Calm 

- _  _____-- 

VOL. I.  11PI'EX;DIE. 

IIETEOROLOGICAL TAUI,ES. 

Weather and Situation and 
hletcors. lleniarks. 

Some cryst. snow 
Clear Ditto 
Showers cryst. snow Ditto 
Coarse cryst. snow Many floes 
Showers cryst. snow Heavy drift icc 
Sliowcrs of snow 
Some snow 
Fine cryst, snow 
Cloudy Ditto 
Some snow 
Snow showers Ditto 
Clear Ditto 
Ditto Fields and floes 
Coarse cryst. snow Floes and drift ice 
Small snow Piclds, tlocs, & drift ice 
Cloudy IYocs arid diift ice 
Snow Crowdcd drift ice 
Snow showers 
Some snow Ditto 
Snow showers 
Ditto ICC open, field, &e. 
Some snow Pield and floes 
Fog Ditto 
Hazy nitto 
Pinc clear weather ni t to  
Fog showers 
Clenr Ditto 
A little snow 
Some snow Field, floes, Rc. 
Pog, snow Ditto 
Some snow Ditto 
Cloudy Ditto 
Ditto Vloes and drift ice 
Clear In an open pnck 
Ditto Ice strcams 
Showers o f  snow Sen open 
Ditto 
SllOW, fog No icc 
A little tinow Much ice 
Rain At sen 
Soine snow Ditto 
A little snow Ditto 

Fields and Aocs 

Plocs and drift ice 
Field and drift ice 
Piclds and Iloes 

Ship embnyed among do. 

Ship besct by a field, Src. 

l+Ad and drift ice 

Fields and drift ice 

Ploes and drift icc 

A pnck of ice ncnr 

- 

(1,) 



METEOI1OLOGICAI. 'I'AB1.F.S. [APP. I. 

- 

L81i 
- 

2 ;  
4 :  

1 

I 

t 

i 
! 

1( 
11 
1: 
1: 
14 
I! 
1t 
1: 
1 f  
1: 
2( 
21 
21 
21 
21 
21 
2( 
2i 
2f 
2% 
3c 

3 1  
4 2  

9 
4 
5 
G 
1 
E 
9 

10 
11 
12 
13 
14, 
15 
16 - 

Latitude. 

690.41'' 
69.40 
70.22* 
70.35' 
70.49 
71.25 
71.29 
70.56 
70.25' 
70.32. 

70.52" 
70.18" 
70.62' 
72.361 
74.31 
75.34 
75.34 
75.59 
76.21' 
7G.32 
76.28 
76.34* 
76.4,.5 
76..58 
77. 0' 
76.58 
77. 4 
77. 0 
77. 8 
77.15 
77.17' 
77.22 
77.27 
77.3$* 
77.32* 
77.28 
77.24~ 
77.26 
77.10' 
77. 6 
77. 1' 
77. 4. 
77. 2 
77. 2 
77. 0 

70.4,4# 

Longitude. 

3.31 W 
1.11 E 
3.T3 
5. 4 
7.15 

10.63 
10.39 
10.30 
8.16 
6.58 
6.26 
6. a 
8.57 
8.69 

13.30 
16.32 
15. 4 
13.46 
12.50 
12. 0 
11. 0 
10.50 
10.20 
10.4<5 
10.20 
10.20 
10. 0 
8.50 
8.50 
8.48 
8.20 
8.10 
8. 0 
7.60 
7.50 
T.58 
8. 4 
8.10 
8.10 
8.10 
8. 3 
8. 5 
8.10 
5.15 
8.56 
8.t9 

-- 
war 
- 
18 
23 
30 
30 
14 
27 
28 
30 
24 
11 
25 
27 
29 
34 
34 
37 
34 
34 
32 
12 
1 4, 
1 5 
25 
27 
22 
1 4q 
12 
20' 
23 
18 
21 
23 
23 
23 
25 
12 
10 
11 
2 4 
22 
10 
23 
31 
13 
16 
24 - 

- 
Min, 
- 
I t  
16 
27 
25 
10 
10 
28 
28 
15 
8 

17 
2s  
27 
25 
26 
33 
32 
27 
22 
10 
12 
10 
15 
20 
19  
5 

12 
16 
16 
16 
13 
1.5 
19 
19 
11 
10 
8 
5 

20 
14, 
9 

17 
11 
10 
12 
19 
-- 

No. 
Dbs 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

_- 

iled. 

16.2 
19.3 
28.7 
27.7 
11.G 
18.0 
28.0 
28.7 
19.0 
10.4 
21.3 
26.0 
27.7 
28.3 
30.0 
35.4' 
33.0 
31.3 
26.3 
10.6 
13.0 
13.0 
18.4, 
23.0 
20.3 
9.0 

12.0 
20.7 
20.3 
17.0 
16.7 
18.3 
21.7 
21.0 
19.0 
10.6 
9.0 

22.0 
18.7 
9.3 

20.0 
20.0 
1 l . G  
13.7 
21.c 

- 

n. 7 

- 

Mox. 
- 
30:13 
30.28 
29.95 
29.88 
29.58 
29.69 
29.50 
29.70 
30.00 
30.18 
30.26 
30.25 
30.19 
30.23 
30.23 
30.02 
29.82 
29.89 
30.12 
30.1 6 
30.24 
30.39 
30.47 
30.31 
29.97 
30.04< 
30.12 
30.17 
30.10 
30.12 
30.17 
30.1 7 
30.02 
29.81 
29.74, 
29.79 
29.91 
30.02 
30.05 
30.12 
30.15 
30.07 
29.81 
29.83 
29.98 
29.9.5 

Min. 

30.00 
30.12 
29.70 
29.77 
29.69 
29.50 
29.60 
29.50 
29.70 
30.00 
30.18 
30.19 
30.19 
30.19 
30.02 
29.82 
29.74 
29.66 
29.89 
30.12 
30.16 
30.24, 
30.31 
29.97 
29.82 
29.92 
30.04 
30.10 
30.05 
30.06 
30.1% 
30.02 

29.73 
29.71 
29.74 
29.79 
29.91 
30.02 
30.05 
30.07 
29.81 
29.63 

29.83 

2 9 . ~ 1  

29.68 

29.87 

Rled. 
__ 
30.06 
30.1 t3 
29.83 
29.82 
29.79 
29.60 
29.50 
29.60 
29.85 
30.09 
30.22 
30.22 
30.16 
30.21 
30.13 
29.92 
29.78 
29.77 
30.01 
30.14 
30.20 
30.32 
30.39 
30.14 
29.89 
29.98 
30.08 
30.14 
30.07 
30.09 
30.16 
30.09 
29.92 
2SJ.77 
29.72 

29.86 
29.96 
30.04 
30.08 
30.11 
29.94' 
29.71 
29.76 
29-88 
29.91 

2 9 . 7 ~  



WINDS. I 

2 1  

.; 
4 

Direction. 
- I---- 

W b N to N b-W 
Variable 

S S W to W N W  
W to N N W 

N N W  
to W N W, E 

to N E 

to N 

to N R 
N E , N & b N  

N N E  t o W N W  

ICS E to S S W 
to w s w 
to s s w 

to w 
W N  w to s s W 
W S W to N N E 

E b N 
E.erly, W N W 

W N W  
E S E , W N W  

to N to E N E 
t o N N W  
N E.crly 

N E t o N N W  
to N N E, W N W 

s s W to s 15 
N N I< to S 11 

t o X N E  
t o E S E  
to  N E 

Variable 
N 1W.erly 

N W b W  
N W 

s s  w to w N w 
t o N N W  

to N w 
s b E to s IE b s 
to s s W, w h s 

to W N W 
W N W, var. 

I h r l y  

I N E  

' tn N N 13 

Vur. E.erly 

1 
I 
1 
1 
1 
1 
1 
1 
1' 
1' 
21 
2 
2: 
2: 
2' 
2. 
2( 
2' 
2f 
2: 
3 

& I  
2 

4 

G 
1 
e 
9 

10 
11 
12 
13 
144 
15 
1 G  

c 

-. 

Force. 

Frcsli breencs 
to Calm 
Fresh br. to st. ga. 
to Moderate br. 
Fresh gales 
to  Light br. hard gn 
V c ~ y  hard gales 
Very hard gale 

to Strong gales 
to Hrcsh gales 

to Calm 
to Strong gales 
Fresh gales 
io Strong gales 

strong gales 
to Calm 
Frcsh br. light I x .  
Nearly calm 
.o Moderate brcczc 
o Culm 
o Fresh gale 
Light br. strong ya. 
o Light brccic 

o t i g h t  breeze 
o Culm 
+csh breezes 
Modcrate Imezc 
litto 
'rcsh brcczes 
Fresh gales 
o Calm 
'rcslr breezes 
jtrong yalcs 

h s h  gules 
o Prcsh hrccza 

o Light airs 

;trong gales 

Mm, lijht lircczc 

to Presh gale3 

Fresh gdles 

to I;resh gales 

o Pres11 gnlc 

0 stl*Ollg IJrCCZC 

hmll gales 

Iard gules 

Jresh g d E S  

Meteors and 
Weather. 

Clear 
Soinc snow 
Mucli snow 
Cloudy 
Snow, frost rime 
Snow showers 
Somc snow 
Some hail 
Snow showers 
Ditto 
Some snow showers 
Ditto 
Cloudy 
Snow showers 
Clear 
Hazy 
Rain 
Some snow 
Snow showers 
Clear 
Dirto 
A little snow 
Clcar 
Much snow 
Ditto 
Some snow. S J I O W C ~ S  
Ditto 
CIeiir 
Snow showers 
Continuo1 snow 
Snow showers 
A little snow 
Snow shower6 
Much snow 
Snow showers 
Ditto 
Ditto 

snow ~ h o ~ \ ~ c r s  
Ditto 
A little snow 
Ditto 
Snow showers 
Ditto 
Miich sinall snow 
Snow showers 

cryst. snow 

-- 
Situation and 

llemarku. 

At  sea 
Ice streams 
Drift ice 
Ice near 
Ditto 
No ice 
A1 sea 
Ditto 
Ditto 
A little ice 
Drift ice 
Ice streaim 
Ditto 
Sea opcn 
Bay ice 
A littlc drift ice 
A pack oficc nca 
I n  n bight of ice 
Among drift ice 
Much diift ice 
Much ice 
Crowded ice 
Ship besct 
Ray and hcavyicc 
Cro~vdcd icc 
Ditto 
Ditto 
Ice morc opcn 
Ice crowded 
Ship frozen Up 
Ditto 
Ship beset 
Ditto 
Ditto 
nitto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ice iiiorc open 
ICC rather open 
Ditto 
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rIed. 

21.4, 
21.3 
22.7 
21.0 
22.3 
27.0 
23.4* 
85.0 
24,.G 
25.7 
21.7 
23.0 
22.3 
21.6 
26.7 
25.0 
22.3 
31.3 
28.0 
29.7 
28.5 
30.7 
29.44 
30.3 
33.G 
31.0 
28.0 
29.0 
30.3 
32.7 
33.0 
32.4, 
30.3 
30.7 
33.6 
32.0 
35.3 
32.7 
39.0 
53.0 
32.4, 
35.0 
32.3 
32.7 
35.3 - 

I 

1511 
- 
$1 7 
2 18 

19 
20 
21 
22 
23 
2 4f 
25 
26 
27 
28 
29 
30 
31 

; I  
: 2  

3 
4 
5 
(i 
7 

9 
10 
11 
12 
13 
1 44 
15 
1 G  
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2 I) 
30 

8 

-- 

-- 
29.90 
30.00 
29.07 
29.57 
29.89 
29.88 
30.11 
30.16 
30.07 
20.94, 
29.88 
29.99 
30.08 
30.U9 
30.03 
30.04 
30.04 
30.00 
29.96 
29.90 
29.82 
29.71 
29.78 
29.94 
29.95 
29.94 
29.95 
29.91 
29.82 
29.80 
29.85 
29.87 
29.89 
29.91 
29.92 
29.77 
29.66 
29.67 
29.68 
29.59 
29.64 
29.73 
30.02 
30.10 
30.02 

Latitude. 

77O.O' 
76.46 
76.54 
77. 5 
77.20 
77.22 
77.16 
77.14 
77.24. 
78. 0 
78.18 
78.20 
78.22' 
78.28 
7834. 
78.34 
78.36 
78.34, 
78.38 
78.29 
78.40 
79.20 
79.10 
78.58 
78.58 
78.58' 
78.56 
78.90 
78.46 
78.95 
78.4,2 
78A0 
78.36 
78.15' 
78.10 
78.15 
78.11 
78.17 
78.20 
78.21 
78.36 
78.16 
78. 4 
78. 0. 
78.60 

Longitude. 

9. 0 E 

8.38 
8.30 
8.28 
8. 0 
8.16 
8.50 
9.10 
9. 50 
9.30 
9.30 
9.2 7 
5.4.0 
5.35 
6.38 
6.10 
0.10 
5.58 
5.54 
6.10 
8. 0 
7.50 
7. 0 
6.58 
6. 0 
5.50 
5.30 
5.15 
5. I R 
5.10 
6. 8 
5.10 
5. 4< 
5. 0 
5. 0 
5.16 
5.2 5 
5.26 
6.26 
5.54 
5.50 
5. 0 
5.15 
6.440 

8.46 

THERMOMETER. I BAROME' - 
vlax 
- 
24 
23 
23 
22 
2 44 
33 
24 
28 
26 
27 
23 
25 
24 
23 
29 
26 
23 
34. 
3 4s 
36 
29 
32 
30 
31 
58 
32 
30 
31 
3s 
34 
35 
3c 
31 
33 
37 
32 
37 
34q 
35 
35 
33 
36 
34< 
35 
37 - 

- 
Win. 
- 
16 
20 
22 
20 
20 
2 44 
23 
23 
23 
24 
20 
21 
21 
21 
244 
24 
22 
28 
29 
23 
28 
30 
29 
a0 
31 
30 
26 
27 
28 
32 
30 
30 
30 
29 
3 1 
31 
33 
32 
33 
30 
32 
38 
30 
30 
3 4 6  - 

-1Rlah. No of 
3bs. 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
a 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
3 
3 
3 - 

- 
Min. 
- 
29.80 
29.90 
29.87 
29.77 
29.78 
29.68 
29.88 
30.07 
29.94 
29.88 
29.86 
2!).88 
29.99 
30.03 
29.98 
30.01 
30.00 
29.96 
29.90 
29.52 
29.71 
29.63 
29.63 
29.78 
29.94 
29.93 
29.91 
29.82 
29.76 
29.77 
29.80 
29.85 
29.87 
29.89 
29.77 
29.62 
29.6'2 
29.68 
29.59 
29.50 
29.58 
29.53 
29.73 
30.02 
29 94 

:It. - 
Mcd. 
I_ 

29.85 
29.96 
29.92 
29.82 
29.84 
29.78 
30.00 
30.11 
30.00 
2!X91 

29.96 
30.05 
30.06 
30 01 
30.03 
30.02 
29.98 
29.93 
29.86' 
29.76 
29.67 
29.71 
29.86 
29.94 
29.94 
29.93 
29.87 
29.79 
29.78 
29.83 
29.86 
29." 
29.!30 
29.84 
29.70 
29.63 
29.65 
29.640 
29.543 
29.61 
2D.(i3 
29.88 
30.06 
29.98 

29.87 
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81 1 
- 
317 
9 18 

19 
20 
21 
22 
BY 
26 
25 
26 
27 
28 
29 
30 
31 

: I  
: 2  
3 
4s 
5 
6 
r 
8 
9 

10 
11 
12 
13 
1 .I' 
1 <5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2R 
29 
30 - 

w I NDS . 
Direction. 

N'.erly 
N.erly, var. 
to s l<.erly 
s E.crly 

to N I*>.erly 
to s ILcrly 

N, var. 
to N W 

N W.erly 
t o N N W  

N b W 
N b W 
N b W  

to N N W, vur. 
to N W.crly 

W b N to N N IC 
N.erly 
Variable 

E.erly to N 
N W.crly. ray. 

N N E to IC N 15 
to s E 

to s b 12 
t o S S W  
to E s IC 

to N E.erly 
N B.erly 
N Kerly 

Variable 
E.erly, s 15 

Variable 
N N 14; 
N 1) li 
N I) 15 

8 W.crly 
S I?.erly, vur. 

to S ,  W.crly 
Variable 

N W t o  S SI< 
o S S W,N W 1)U 

to  S w, SS E 
to E.crly 
E.crly 

to w, S s w 

E.crly, s S w 

Force. 

Moilerate breczcs 
Light brcczes 
to Strong gales 
Ilard gales 
to Calm 
Modcrate breezes 
Light I~reezes 
Ditto 
to Icresh brcczcs 
to Strong gales 
IIard gale 
Strong gale 
Ditto 
I h s h  breezes 
to Light breezes 
Light to fresh br. 
to Moderate breeze 
Light brce~es, calm 
to 1-ight breezes 
IJresh to light hi. 

Strong galor 

to Mdderatc brcemr 
Light breczcs 
to Moderate brccrc 
Moderete hrcczc 
Liglit airs 
to Calm 
to Light airs 
to Calm 
to IJresh brcc~c  
Fresh gale 
I'rcsh brecm 
to Light breezes 
to Calm 
Light airs, calm 
to Moderate breeze 
Light breeze to caliii 
to Moderate breezes 
to Prcsh brcczes 
Ihs l i  or Mod. br. 
Fresh ga. light br. 
to l'resh brecze 
to Strong brecm 

to Frcsh gales 

IJresh gales 

Meteors illld 
Weather. 

- 

Much snow 
Ditto 
Some snow 
Much small mow 
Clear 
A little snow 
Clear 

Some snow 
Clear, cloudy 
Some snollr bhowerr 
Cloudy 
Clear 

Snow showers 
Some snow shower: 
Cloudy, hazy 
Thick snow showers 
Snow sliowcrs 
Hazy, some sno~v 
sllow showers 
Snow shonws, hazj 
Snow, hazy 
A little snow 
Cloudy, mow 
Clear 
Clear, cloudy 
Small showc~*s snorc 
Rain, haze 

Cloudy 

Cloudy 

Cloudy 
I-Iazc, fog 

Clear, clot1dy 

I'og showers 

Clear, hazy 

Cloudy, clear 

Ditto 
Small rain 
I'og showers 
Vag, clew 
Snow showers 
Snow, fog 
Ditto 
Cicttr, rob 
Fog, SIlOIV 
Ditto 

Situation and 
Remarks. 

Ice rather open 
Ditto 
Ditto 
Ditto 
Ijitto 
Ditto 
Ditto 
Ditto 
Ditto 
Ship a t  liberty 
A little ice 
Ditto 
Ditto 
Near a phck of ice 
IJoose ice 
IJloCs, loose ice 
Drift ice 
Scattcrrd drift ice 
Ditto 
Ditto 
I j i  tto 
Ditto 
Sca open, ice uear 
Ditto 
1)itto 
Ditto 
Ditto 
Ditto 
Drift ice 
Streams of drift icc 
Ditto 
Seu opcn, ice in sigh 
mt to  
Sea open 
IJrift ice, noes 
Ditto 
Loose ice 
Ditto 
Much drift icc 
IXtto 
IWtl, drift icc 
ni t to  
I>itto 
Ditto 
Sen open 



1811 - 
5 1  

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

812 
3 1  
; 2  

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1 5 

: a  

18 

- 
Ma: 
- 
50.0 
30.1 
30.0 
29.9 
29.9 
30.0 
30.0 
30.0: 
29.91 
29.91 
29.9! 
29.9: 
29.H! 
29.9: 
30.1( 

10.2F 
IO. 3 7 
29.70 
29.89 
29.81 
2!).7G 
29.91 
30.00 
30.10 
30.10 
29.96 
29.86 
29.83 
29.88 
29.79 
29.67 
29.85 
29.84 
29.98 
30.03 
29.91 
29.78 
29.95 
30.03 
30.09 
30.15 
30.22 
30.28 
30.30 
30.32 
30.34 
_I 

Latitude. 

78°.40' 
78.20 
78. 0 
77.58 
77.56. 
77.48 
77.48 
76.36 
75.40 
75.16 
743.52" 
74~~10 
73.10 
72.17 
72.10" 

74.30 
75.23 
75.35 
71.36 
73.41 
73.10 
72.38 
73.33 
73.57 
74.28 
75.36* 
78.38 
75.52" 
76.12 
76.15* 
76.20 
76. 71 
76.37" 

- 
Med. 

30.01 
30.1 1 
30.02 
29.92 
29.93 
30.00 
30.05 
30.00 
29.98 
2!).96 
29.97 
29.90 
29.87 
29.9 1, 
30.05 

70.244 
29.98 
29.68 
29.80 
2 9.70 
29.w 
19.81 
?9.X 
$0.0; 
$0.03 
!9.91 
!9.83 
!9.80 
'9.84 
'9.69 
'9.59 
9.76 
9.79 
9.91 
9.97 
9.82 
9.72 
1.87 
1.99 
1.06 
1.12 
1.18 
1.26 
).29 
).31 
).33 
_. 

Latitude. 

- 
3 
Y 
2 
3 
2 

3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
? 
5 
i 
I - 

7.18 E 
G.30 
6. 0 
5.4.0 
G .  0 
6.68 
7.20 
9.20 

11.36 
12. 0 
11. 0 
11. 0 
9.BO 
8.27 
6.57 

15.13 
18.25 
10.4.3 
10. 0 
10.4,O 
10.18 
10.19 
10.21 
10.21 
9.37 

8.20 
9.20 

10.20 
9. 0 
9.40 
9.30 

8, 8 

10.4& 
10.4'5 
10.30 
10. 0 
10. 0 
10. 0 
10. 0 
10. 0 
9.4s0 
9. 0 
9.20 
9.20 

10. 0 
10.60 

19 
20 
21 
22 
23 
244 
25 
26 
27 
2s 
29 
30 
31 - 

~ 

THERMOMETER. 

76.30 
76.30 
76.30 
76.20 
76.10* 
76. 6 
75.58' 
76.50. 
75.57 
75.50 
76. 0 
7G.20 
7G.30 

- 
*a: 
- 
3e 
3G 
37 
42 
42 
t4 
4g6 
4.0 
4.2 
40 
44 1 
42 
4.2 
4.6 
44 

28 
30 
14 
13 
13 
21 
23 
26 
26 
30 
32 
31 
24 
26 
32 
30 
22 
30 
20 
20 
19 
2 1  
25 
30 
$2 
$4 
!7 
10 
11 
10 
'9 - 

- 
Mil 
- 

31 
39 
3: 
31 
41 
36 
36 
38 
39 
38 
4.0 
40 
39 
36 
4<0 

20 
19 
13 
12 
12 
10 
21 
22 
24 
25 
30 
23 
22 
20 
30 
30 
20 
17 
19 
18 
19 
20 
a4 
25 
27 
$2 
'6 
?El 
! 6 
!7 
!7 - 

- 

35. 
sa. 
36.1 
39. 
4.1. 
40.( 
41.( 
39.( 
40.( 
39.( 
80.: 
4qI.Z 
40.4 
k1.t 
92.L 

28.0 
23.7 
13.3 
12.7 
12.G 
17.0 
22.0 
24.0 
25.0 
27.0 

27.0 
22.7 
23.3 
30,G 
30.0 
11.0 
12.0 
19.7 
L8.7 
19.0 
20.4 
!4.3 
!7.0 
10.0 
12.6 
!6.0 
'9.0 
'9.0 
8.7 
'8.0 

30. r 

BAROMETER. 
- 
Min. 
- 
29.9 
30.01 
29.91 
29.81 
29.91 
29.9( 
30.0: 
29.9t 
?%9€ 
?9.92 
9 . 9 5  
!9.% 
!9.85 
!9.89 
!9.W 

'0.20 
'!).GO 
9.40 
9.70 
!?.GO 
9.60 
9.76 
9.91 
0.00 
!).9G 
XU6 
9.80 
9.77 

9.60 
9.50 
9.67 
9.74 
9.84 
9.91 
9.73 
9.G6 
1.78 
9.95 
1.03 
LO9 
1.1 5 
).22 
).28 
1-30 
1.32 

9.79 

_. 
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81 1 

- 
11 

4 

2 ‘ i  

! 

1 

E 
$ 

IC 
11 
1 2  
13 
1 4  
1 6  

312 
’ 1  

2 
9 
4 
5 
(i 
7 
ti 
9 

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

WINDS. 

Direction. 

E.crlJ., N w, s v 
s w, s s w 

to s s E 
t o  s E b IS 
t o S S W  

S.erly 
S.erly var. 

W.erly to S S W 
S W, var. 

S w to s s E 
s w, var. 

to s Ji. 
s E, w 

t o S S W  

Ic.rlyT 

W N W t o N N W  
N N E to S E.crly 

to N I3 b 13 
to  N I< 11 N 
t o ” E  

N N E 
to N 

to  N W 
to N lE.crly, var. 
to N W.erIy, var. 

E b S , E N E  
to N 

to var. 

t o E N E  
to N 

to N w 
Variable 
N W b N  
N W h N  
N W b N  
N W b N  

to N W I) W 
t o W b N  
to Var. 

to N ILcrly 
to S.erly, var. 
to S W.crly 
to Va1iable 
S S E t O l ?  
to S W.erly 

W.crly to s s E 

liorcc. 

Light to mod. br. 
RIoderate breezes 
Di 1 to 
to Fresh breezes 
to Moderate brcw 
to Light brecze 
Light airs, culm 
Fresh gale 
Fresh breezc, caln 
lircsli br. mod. br 
Light breeze, calr 
Light breezc 
to l’resh breeze 
Moderate br. calir 
to Moderate brew 

Fresh gales 
Mod. br. fresh ga. 
Very hard gales 
IIard gales 
Ditto 
Hard gal0 
Fresh gales 
to lrrcsh breezes 
to Light br. calm 
to Light breezc 
to Fresh gales 
Light br. strong I>I 
Strong breeze6 
to Moderate brew 
l’resli breezes 
Strong gales 

to llresh giiles 
to Strong gdes 
to Fresh gales 

llard galev 

Stro11g gale 
Hard gale * 

Strong gales 
to Light breczcs 
Light breezes 
Ditto 
Nearly calm 
Ditto 
Light brecze, calm 
Neorly calm 
Ditto 

Meteors and 
Weather. 

Snow, fog, cloudy 
Fog, clear 
Cloudy, rain 
Clear 
Clear, fog showers 
Fog 
Fog, clear 
Vog 
Ditto 
IIL7zy 
Rain, fog 
Clear, fog 
I‘og 
Very foggy 
Thick fug 

Cloudy 
Cloudy, snow 
Snow, frost rime 
Ditto 
Frost rime 
I‘rost rime, snow 
Snow shorvcrs 
Ditto 
Rliich cryst. snow 
Snow showers 
Ditto 
~lolldy 
Ditto 
Cloudy, snow 
Cloudy, some snow 
Much snow 
Cloudy 
Much snow 
Ditto 
Ditto 
Snow 
Much snow 
iome snow 
:]cor 
:Icar, cloudy 
:1eur 
Ditto 
;loudy 
:leur 
litto 
:1ear, cloudy 

Situatioii and 
Remarks. 

Sen open, n’pnck neat 
Drift ice 
Ditto 
Very loose drift ice 
Sea open, drift ice 
Drift ice 
Crowded drift ice 
No ice 
Ditto 
Ditto 
Drift ice 
Ditto 
At sea 
Ditto 
Ditto 

At sea 
A pack of ire near 
At  sea, no icc 
Ditto 
Ditto 
Ditto 
Ditto 
Strcnins of ice 
Ditto 
Ditto 
C r o ~ ~ d e d  drift ice 
Ditto 
Much ice 
Ditto 
Ditto 
Beset amongdrift icc 
Ditto 
Open diift ice 
1,orge lloes 
Bcwt among flocv 
Ditto 
In  nn opening of ice 
Nurncrous floes , 
Ditto 
Drift icc, floes 
Ditto 
Ditto 
IXtto 
Ditto 
Ditto 
Drift ice 



L 

812 
- 
$ 1  
: 2  

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4. 
25 
26 
27 
28 
29 
30 

5 1  

3 ,  
4, 

6 
7 
8 

: 2  

51 

Latitude. 

7r*. I 4' 
78.15 
78.50 
78.30 
78.30 
78.26 
78. 0 
78. 0 
78. 0 
77.54 

78.58 
78.56 
78.50 
78.40 
79.26 
78.30 
78.20 
78.10 
78.1 7 
78.25 
78.32 
78.30 
78. 5 
78. 9. 
78.10 

78. 0 
'77.444 
77.30 
77.54 
78. !I* 
78.20 
78.18 
78.10 

78.68 
77A0 
77.30 
77.30 
78. 0 
77.5G 
77.46* 
78.20 
7 7.40 

78.4(48 

i r . . w  

78. -5 

Longitude 

9. 5 E  
5.27 
7. 0 
6.30 
5.30 
5.4.5 
6.46 
6.65 
6.30 
6.16 
6.30 
6.30 
6.30 
6-30 
6.15 
6.45 
6. 0 
6. 0 
6. 0 
6. 0 
6.30 
6.30 
6.15 
6.35 
6.4'5 
6.40 
6. 7 
6. 0 
6.50 
6.4 5 
6.15 
6.30 
6.30 
6.40 
6.4.5 
6.30 
6.4.5 
6.10 
6. 0 
6. 0 
5.30 
5.30 
6.27 
6.2.5 
5.20 

- 
Max 

- 
31 
:B 
32 
33 
38 
35 
33 
28 
27 
34 
26 
26 

28 
30 
28 
29 
34 
31 
27 
30 
29 
32 
33 
33 
35 
36 
37 
35 
33 
38 
37 
33 
3& 
33 
32 
3& 
33 
3 8 
33 
3 2 
35 
40 
3 nh 
31. 

28 

-. 

- 
Aim 
- 
20 
30 
30 
30 
33 
33 
31 
23 
23 
2F 
24 
23 
24 
26 
29 
27 
28 
29 
26 
26 
27 
28 
28 
31 
31 
30 
33 
35 
sa 
32 
32 
34 
32 
3 I 
31 
31 
31 
31 
31 
31 
32 
31 
34 
52 
3? - 

Med. of 
'2.4 Obs. - 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
44 
3 
3 
3 
3 
4 
3 
S 
3 
3 
3 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4. 
4 
3 
3 
3 - 

30.0 
31.3 
31.0 
31.7 
33.3 
34.0 
32.4 
26.7 
26.0 
29.0 
25.0 
29.3 
2G.0 
27.0 
29.3 
27.4 
28.3 
32.0 
29.0 
26.3 
28.6 
28.8 
30.0 
38.3 
32.0 
53.0 
35.6 
36.0 
38.3 
3?.7 
36.0 
35.3 
32.3 
32.4 
32.3 
31.3 
32.7 
32.0 
32.7 
32.0 
32.0 
33.4e 
3G.G 
'W.0 
32.7 - 

30.37 
30.87 
30.35 
30.16 
29.93 
2939 
29.98 
30,lO 
30.05 
29.90 
29.83 
29.88 
29.78 
29.78 
29.80 
29.81 
29.86 
29.83 
29.88 
29-88 
29.71 
29.7G 
29.80 
29.75 
29.97 
30.00 
29.92 
29.7G 
29.60 
29.58 
29.71 
29.77 
29.60 
29.58 
29.82 
29.96 
30.00 
29.96 
29.86 
29.86 
29.90 
29.95 
30.03 
29.97 
29.83 - 

Min , 

30.34 
30.35 
30.15 
29.93 
20.89 
29.87 
29.89 
29.98 
29.90 
29.78 
29.77 

29.68 
29.72 
29.78 
29.77 
29.80 
29.79 
29.78 
29.74 
29.70 
29.72 
29.68 
29.50 
29.75 
29.92 
29.76 
2kGO 
29.52 
29.60 
29.57 
29.50 
29.40 
29.4'1 

29.78 

29.58 
29.82 
29.96 
29.86 
29.82 
29.80 
20,UG 
29.87 
29.95 
29.83 
29.67 

- 
Med. - 
30.3G 
30.36 
30.25 
30.04 
29.91 
29.88 
29.93 
30.06 
29.98 
29.81' 
29.80 
29.83 
29.73 
29.75 
29.79 
29.79 
2 9 . ~ 3  
29.81 
29.63 
29.81 
29.72 
29.74 
29.74 
29.62 
29.86 
29.9G 
29.86 
29.68 
29.56 
29.54, 
29.64, 
29.64 
29.45 
29.49 
29.70 
29.89 
29.98 
29.91 
29.84 
29.83 
29.88 
29.91 
20.99 
29.90 
29.75 



METEOROI,OGICAI~ TABLES. 

Meteors ;u\d 
Weather. 

WINDS. 

Force. 

I 

81 
- 
u 
3 
= s  

I 

I 
! 

1( 
1: 
1: 
1: 
14 
I! 
1( 
I7 
1E 
IC 
2c 
21 
22 
23 
24 
25 
26 
21 
25 
29 
30 
, I  

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
c 

Pilualion and 
Remarks. 

__1 ---- 

Mod. breeze, calm 
Mod. or fresh br. 
Fresh gales 
Ditto 

Direction. 

Cloudy Sea open 
Much snow, fog 
Snow showers, fog Djtto 
Fog showers Ditto 

Drift ice and noes 

Fresh brceees 
Light breezes 
Calm to fresh br. 
to Strong gales 
to Light breezes 
Fresh breezes 
to  Strong gales 
Fresh breezes 
D'resh or strong ga. 
Strong gales 
Prcsh or strong gn. 

to Light brecze 
to  Calm 
to Fresh breeze 
Frcsh breeze 
Strong gale 
to Moderate breeze 
Light to strong br. 
Strong go. to lig. br. 
Fresh gaks 
Light breezes 
Fresh breezes 
Moderate breezes 
to Fresh brecze 
Moderate breezes 
Ditto 
.o Fresh breeze 
o Hard gales 
Mod. or fresh br. 
o Strong breeze 
Moderate breezes 
M n ,  light lirccac 
o Prcsh breeze 
'res11 breeze 
'reuh gales 
itrong gales 
litto 
iresh breezes 
o Strong gales 
itrong gales 

Strong gales 

I 

S W.erly 
s s w 
to s E 
S E  

S.erly, var. 
N.erly 

N N  W to W N V  
t o W b S  
t o N N E  
N E.crly 

N N E t o N  
to N W, N N E  

N E t o N  
N 

N 11 E. N 
t o W b N  

to S S W, to E 
E N E t o N  

N 
N 
N 

to w s w 
to S E to N E 

to N 
to N W b W 

N t o N W  
to N 

J N W to W N W 
N W to S, var. 

E t o N E  

N E t o N N W  
to w to s 
s s w 
to W 

W.erly 
S S W , S W  

to W to N 
N W to N N W 

N t o N W  
t o N N R  
t o N N W  
t o N b E  
N E.erly 

S.erly 

to 13: s E, Val*. 

I 

- 
Fog, rain 
Constant fog, rain 
Fog, showers 
Clcar 
Ditto 
Snow showers 
Snow, clcar 
Clear 
Frost rime, clear 
Clenr 
Some snow 
Cloudy, s11o\v 
Cloudy 
Much snow 
Cloudy 
Fog, snow 
Snow, clcar 
Snow showers 
Some snow 
Vog. much snow 
Snow, clew 
Clear 
Showers snow 
Fog. snow 
Thick fog. rain 
Much snow 

Thick fog 
Murh snow 
Showers of snow 
Some snow 
Snow, fog 
Ditto 
Cloudy, fog 

Fog, clear 
Snow showers 
Ditto 

Ditto 
Fog, mow showers 

Snow. fog 

IIazy, cloudy 

ITog shomcrs 

Drift ice 
Ditto 
Drift ice and floes 
Ditto 
Ditto 

,Ditto 
Tlitto 
Ditto 
Ditto 
Ditto 
Sea opcn 
Floes and drift ice 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Streams of ice 
Sea open 
I'locs 
Floes and field 
Floes and drift ice 
Drift ice 
Very open ice 
Sea stream 
Digo 
Floes, drift ice 
Drift ice 
Sea opcn 
Drift ice 
Sca open 
No ice 
[ce streams 
Ditto 
li'loes and drifi icc 
Ditto 
Ditto 
Sen open 
Drif t  ice 



* 

I 

Latitude. 

- 

1812 
- 
2 1 6  
2 17 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2 0 
30 
31 

1813 
5 I5 

l a  

2 1 6  
17 
18 
1 !J 
20 
21 
22 
23 
2 1, 
25 
26 
27 
28 
29 
30 

3 1  
2 2  

3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
1s 
14, 
1.5 

I_ 

770.45' 
77.50* 
77.59 
78. 0 
78. 0 
78. 0 
78. 0 
78. 0 

78 20 
77 .4% 
76. 44 
73.26 
71.18 
70. 3 
ti8.21* 

78. ti* 

76. 2 
7ti.57 
I h . d  
78.57 
78.5lW 
99. 5 
79.12* 
80. 0 
80. 7* 
t10.10 
79.15 
78.20 
78. 7' 
7U.l9* 

79. 5 
79.15 
7!).51' 
79.3ti* 
78.50 
79.33 
79.29* 
78,50 
78.47' 
79.1G 
79.16 
79.20 
78.59* 
78.50 
7% %t* 
78.2.5 

r,, r 

7n.34.' 

5.30 E 
5. 7 
5. 0 
5. 0 
5. 0 
4g.50 
43.30 
4s.30 
5.15 
6. 5 
6.39 
6 4.8 
6.C5 
3. .1,5 
2. 5 
1. 7 

!).27 
9.59 
7.1.0 
3.10 
4.30 
4. 0 
4s.50 
4..30 
4,."0 
6. 0 
6. 0 
5.20 
3.30 
3.50 
4 4 0  
8.15 
4.1.0 
7. 0 
8.15 
5. 0 
4A0 
3.20 
2.20 
2. '0 
44. 0 
4. 0 
5.30 
5.10 
2.20 
2.30 
2.10 

- 
Max 
- 
33 
33 
3 1. 
32 
3ti 
35 
35 
3 9 
38 
38 
33 
33 
4 0 
41 
9 2 
45 

23 
25 
25 
16 
29 
2 !I 
26 
22 
80 

6 
10 
15 
20 
2 5 
21 
25 
20 
25 
28 
3 2  
30 
22 
25 
22 
28 
25 
16 
21 
2 5 
27 
2f; _-_ 

Xin. 
__ 
31 
31 
31 
31 
:13 
39 
3'3 
37 
33 
3 1 
52 
32 
37 
3 9 
39 
443 

22 
20 
18 
16 
1 1' 
25 
16 
lti 
1 2  

-2 
-4+ 
1 1' 
1 4, 
1 5 
17 
21 
1.1, 
12 
13 
30 
22 
2 1  
20 
1 9 
25 
22 
15 
1 f i  
20 
2 1' 
13 __ 

Mcd. of 
3-4 Obs. 

31.7 
31.6 
32.3 
31.7 
31.7 
34.3 
34.0 
:EL0 
36.4, 
343.3 
32.3 
32.6 
38.4, 
40.0 
4 0.7 
44.5 

22.7 
23.3 
20.7 
15.3 
23.4 
27.0 
21.3 
18.0 
20.3 
2.6 
6.4, 

1 4 d  
16.7 
20.0 
18.7 
23.6 
1 (i.3 
18.3 
22.0 
3 1.2 
27.6 
21.7 
23.0 
20.4 
26.9 
24.0 
15.7 
19.0 
22.5 
26.0 
20.4 -- 

Max. 

- 
29.86 
30.21 
30.32 
30.22 
30.16 
30.22 
30.2~6 
30.25 
30.20 
30.14 
:io.oti 
30.00 
29.90 
29.75 
29.80 
2!).96 

28.90 
29.07 
29.60 
2!).!)0 
29.!)0 
29.83 
29.65 
29.742 
29.76 
2!). 78 
29.96 
30.1 5 
30.33 
30.95 
30.3 5 
30.12 
29.70 
29.70 
: m 2 0  
:30.20 
29.95 
30.10 
30.10 
29.95 
29.70 
29.65 
29.55 
29.66 
29.54, 
29.42 
2!L 1 0 

Nio. 

__ 
'!).GO 
29.85 
30.22 
30. 12 
30.12 
30.16 
30.22 
30.20 
30.14 
30.06 
30.00 
l9.90, 
29.75 
29.70 
29.70 
29.80 

28-65 
ZY.90 
?!LO7 
29.60 
2!).HS 
29.53 
29.53 
29.65 
28.92 
Q8.92 
29.78 
29.fJ5 
30. I5 
30.33 
30.12 
2!).70 
2!).50 
29.50 
29.70 
29.9.; 
29.03 
&9.!)5 
29.95 
29.70 
29.63 
29.50 
29.50 
2!).34# 
29.38 
29.40 
29.40 
x- 

__ 
\1 cd. 
- 
9.73  

10.27 
10.17 
30. 14, 
10.19 
10.23 
30.22 
10.17 
10.10 
30.03 
29.95 
?9.83 
23.72 
29.75 

10.03 

29.88 

28.88 
28 9% 
29.344 
29.75 
29.86 
29.68 
en.$!) 
29.70 
29.33 
2!).35 
2!).H(i 
:30.05 
:10.2 11 

30.344 
30.2 t* 
29.91 
2!).ti0 
29.W 
29.95 
30.08 
29. ST, 
30.02 
30.03 
29.82 
29.68 
29.57 
29. 53 
29.434 
29.44 
29.41 
29.40 



- 

91: 

I 

$ I (  
1: 
1f 
l! 
2( 
21 
2: 
2: 
21 
2: 
21 
25 
2 t  
e! 
3 6  
3 1 

SI:: 
: 1c 

I ?  
l e  
19 
2G 
21 
22 
22 
21 
25 
26 
21 
2e 
29 

8 30 

$IC 

: I  
: 2  

3 
4 
s 
G 
7 
8 
9 

10 
11  
12 
13 
1 4 
15 - 

WINDS. 

Direction. 

to R s IC 
I? s 15 
to N 

to w, var. 
s W.crly 

to 16 
1Lcrly 
S S E  
S.el.ly 
to w 

to N N IC 
N IC.crly 

N IC 
N 15 

to S 12, var. 
N W.erly 

C N E t o E S I C  
to E N IC 
Viiriable 

N 15 
V;riiabIc 
s s 13 to E 

to s to N w 
s w, var. v :. alI'lblc 
N N 15 

N E h N 
to N N W 

N h W 
N 

s w  
to s 

S W to W N W  
to N N E 
to E. s 

s s E, VIW. 

N E  
to N W 

to s, s w 
t o  w, N \I' 
s w, var. 

S.crly 
r N E ,  N N \V 

to N 15 11 E 
r N lC to IC S R 
N E to N I) 12 

to N N \v 

1 Forcc. 

Strong gales 
Ditto 
Modcratc brcczc 
Light airs, caliri 
to Fresh breezc 
Strong breezes 
I h w h  breezes 
Light airs 
Ditto 
to Calm 
Strong I~reczes 
Modcratc breezes 
Prcsh gnle 
t o  Strong gale 
Light .brcczc 
IJrcsIi breczc, d i n  

Very hard gales 
IIard gales 
Light br. to fr. ga. 
Strong gale to caiin 
Calm, light brcczc 
Very hiud gales 
to Calni 
!O 1"lCsh brcczc 
C d n i  to strong pi .  
FIard or fresh ga. 
Ifard gale 
Ditto 
:o ;\lodcratc hrccec 
to Calm 
to Strong galc 
Strong gales 
11'rCPh gnles 
l'resh breezes 
Moil. to fresh gdes 
itrim;. gale to calm 

.o I.ight air 
Vrcsh gale 

:o l<'resh breczes 
Lt'red1 brcczcu 
.o Light brcczc 
to I'rcsli g d e s  
Hard gales 
Very hard F"lcs 
:o Il'resh gnlc 
3trong gales 
Ditto 
--. I._-__. 

Wcnther and 
Meteors. 

Thick fog 
l'og, snow shower 
Much snow, fog 
Ditto 

Clcar 
l'og sllo\r~ers 

IIazy 
Fog 
Clear, fog 
Thick fog 
Ditto 
Ditto 

Rain 
Fog, win 

CIondy 

I'og, clcar 

Much snow 
Snow, cloudy 
Ditto 
Snom, clonr 
Clcnr , 
Collzt:u~t snow 
Snow, elcar 
Ibg, cloudy 
Snow sho\vcrs 
Siion~, frost riinc 
Thick frost riinc 
Fmxt rime, snow 
Clear 
I-htto 
Snow, clear 
Clcar, cloudy 
(:loutly 
Fog, clear 
Ihligh t fut toeathcr 
Much snow 
Clear 
1)itto 
Ditto 
Clondy, snow 
Cloudy. clew 
sno\\., clondy 
Snow showers 
Clondy 
Thick snow 
Clcar, sI1olP 
Showcrs nf snow 

Situation anil 
Remarks. 

Drift icc 
Ice near 
Ditro 
Ditto 
Drift icc 
121nhayed in icc 
Ditto 
Ditto 

Ditto 

Ditto 
At sea 

Ditto 
Ditto 

Icc open 

Sca opcll 

Ditto 

At beii 
Strcani of icc 
Charlcs' Xsl. in  sight 
h p"ck of iec 
Ditto 
Jlitto 
Ditto 
Sea open, pnck 
Pack iicar 
Drift ice 
Sca Ol'C" 
Ditto 
Streairis (if icc 
Ditto 
Sea open 
Ditto 
Ice near 
A pnck in  sight 
Spitizliergen in siglil 
Sca 0~"" 

Icc Iicnr 
Jlitto 
Ditto 
Ditto 
Ditto 
Spitzbcrgen in siglll 
Sen open 
Strciins of ice 
Ditto 
Sea open 
1cc iicar 
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- 
2l( 
E 17 

If 
I9 
2c 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

5 '  ;; 
4* 
t 
6 
7 
8 
9 

10 
11 
12 
I 3  
14 
15 
16 
17 
I 8  
19 
20 
21 
22 
23 
24 
25 
26 
27 

30 

Latitude. 

77O.5lf* 
78. 0 
78.10 
78. 0 
77.40 
77.35 
77.28 
77.19' 
77. 9* 
77.20 
77.20 
77.35 
77.85 
78. 0* 
78.15 
77.6 I * 
77.25 
78.14' 
78.34 
78.46 
78.448 
78.111' 
78.46 
78.54 
78.49' 
78.50 
78.50 
78.50 
78.48 
78.38 
78.26' 
75.20 
78.144 
78. 1* 
78.20 
78. 4, 
78. 2' 
78.12. 
78.30 
78.26 
78.25 
78.19* 
78. 9 
7 7 . w  
77.50 
77.50 

1 

Longitude 

1.50 E 
1.10 
1.30 
2. 0 
2. 0 
2.30 
2.35 
2.30 
2.45 
3. 0 
3. 0 
3.15 
3.15 
3.15 
3.15 
2. 45 
4. 0 
4 5 0  
6.10 
5. 0 
4,. 0 
4. 0 
3.4.5 
3.40 
3.38 
3.40 
3.B) 
3.4,0 
3.50 
410 
4. 0 
3. 50 
3.45 
3.50 
4,. 5 
44. 5 
4.4'0 
6. 0 
6. 0 
5.55 
5.50 
6.46 
5 463 

' 6.20 
6. 0 
ti. 0 

--.t-- 

THERMOMETER. 
I 

Mil 
- 
2( 
It 
22 
2: 
3c 
31 
32 
27 
23 
2G 
27 
21 
27 
26 
22 
30 
32 
29 
31 
30 
35 
343 
4,4< 
37 
48 
38 
35 
34+ 
33 
35 
344 
38 
3 9 
4g2 
35 
35 
42 
36 
31 
30 
1.0 
10 
38 
2'3 
$5 
1 ij - 

- 
Mi 
- 

1 2  
Ir 
It 
1f 
2: 
2( 
I t  
2( 
1( 
21 
21 
T2 
2c 
If 
1 G  
2c 
30 
29 
25 
21 
31 
32 
35 
35 
35 
34 
31 
27 
28 
3 40 
32 
34 
34 
32 
32 
28 
35 
32 
343 
34 
35 
35 
34 
32 
32 
YJ 
- 

Rfed. 

17.0 
17.0 
19.3 
19.7 
24.7 
26.6 
27.3 
2B.4 
19.0 
25.7 
25.7 
23.3 
26.0 
22.0 
18.0 
25.0 
31.0 
29.0 
28.3 
28.3 
33.0 
32.7 
38.0 
35.7 
B1.0 
35.4 
33.0 
31.3 
30.6 
3 1.3 
33.0 
3G.B 
36.3 
37.3 
33.8 
32.0 
38.3 
33.7 
35.3 
37.0 
37.0 
37.4 
36.0 
32.6 
33.3 
36.0 

BAHOMETER. - 
Max. 

29.5S 
29.m 

2 9 . u  
29.89 
30.02 
30.02 
29.93 
30.06 
30.0G 
30.04 
29.97 
29.98 
29.98 
30.02 
30.02 
29.95 
29.77 
29.77 
29.77 
29.83 
29.85 
29.86 
29.87 
30.26 
30.30 
30.26 
30.18 
30.24 
30.20 
30.16 
30.IG 
30.10 
?9.97 
29.88 
19.90 
3 0  00 
30.02 
19.96 
30.03 
$0.03 
$0.08 
10. 8 
10.1 G 
W.28 
10.30 

29.70 

- 

- 
Min. 

29.4l 
29.58 
29.60 
29.70 
29.V 
29.89 
29. 65 
29.65 
29.93 

29.97 
29.92 
29.92 
29.95 
29.95 
29.95 
29.67 
29.67 
29.77 
29.75 
29.75 
29.75 
29.75 
29.80 
29.80 
30.25 
30.12 
30.12 
30.18 
30.13 
30.13 
30.10 
29.97 
29.88 
29.76 
29.73 
29.90 
29.88 
29.86 
?9.96' 
30.03 
$0.04 
l0.08 
10.08 
10.1 6 
L0.?5 

30.04 

- 
Med, 

29.4E 
29.51 
29.Gt 
29.74 
29.84 
29.91 
29.84 
29.70 
29.99 
30.06 
30.01 
29.94 
29.95 
29.97 
29.98 
29.99 
29.81 
29.72 
29.77 
29.76 
29.79 
29.80 
29.81 
29.83 
30.03 
30.27 
30.19 
30.1.5 
30.21 
30.17 
30 14 
30.13 
30.04 
29.92 
29.82 
29.82 
29.96 
29.9.5 
29.91 
?9.99 
30.03 
30.06 
30.08 
30.12 
10.22 
30.21) 
c_ 



I WINDS. Meteors and 
Weather. I Situation and 

Remarks. 813 

- 
21G 
$17 
18 
19 
20 
21 
22 
23 
24 
25 
2G 
27 
28 
29 
50 
31 
' 1  

3 
4 
5 
G 
7 
8 
g 
10 
11 
12 

1 4, 
16 
IG 
i r  
18 
19 
PO 

i z  

13 

to s 
s b 11' 

t o S S E  
to  s s w 

t 0 W S W  
toN.  N E 

. 

Direction. 

to N W 
to N 

to N N W 
N. VRY. 
N. var. 

t o E  t o S E  
s s E to JV N JY 

t o N N W  
N 

N b E  
N. v w .  

N E, N W, var. 
N.erly. var. 

N W  
w to s 
S.erly 
S b I< 
N W  

s t o w  
W.erly 

S S E  
t o S S W  

to s I?: 
S W, &.rly 

s w  
S W, N W, N 

N E t o W N W  

to  N 
to" W 

N 
N 

N W 
N \v 

N to N w 

s w to s 

S w , w S w  

t o E N E  

\ 

l'orce. 

Loose ice 
h'loes and loose ice 
Near a pack 

Ihmh gales 
to Moderate gales 
I h s h  gales 
to Cd1n 
Light breeze, calm 
to Fresh gales 
to Strong gale 
to Light itirs 
k h s h  btecze 
Ditto 
Light airs 
to Moderate breeze 
Fresh breezes 
to Moderate breeze 
to Calm 
Fresh breezes 
Strong gale, calm 
Fresh br. to calm 
Light br. to calm 
Light breczc 
to Fresh gales 
Fresh gale 
t o  Moderate breeze 
Strong gales 
Presh brceze, calm 
to Fresh breeze 
Light brecze. calm 
Presh breeze 
Calm to fresh br. 
Moderate breeze 
to Fresh breeze 
Moderate br. calm 
Prmh gale 
to Strong gale 
Strong gale 
to Moderate breeze 
to Fresh gales 
Fresh gale 
Moderate breezc 
Light breezcs 
to Moderate breeze 
Moderate br. calm 
to Moderate breeze 
L h Y h  breeze 
Moderate breeze 
Ditto 

lqog, cloudy, snow 
Fog, cloudy 
Snow showers 
Ditto 
Snow, sleet 
Snow ~how.ers 
Fog, snow 
Fog, cloudy 
PO? Thick fog 
Fog showers 
Snow showcrs 
Snow, fog 
l'og, snow 
Snow shower 
Ditto 

Open drift ice 
Sea open 
In a hay of ice 
Drift ice 
Ditto 
Ditto 
Blocs mnd drift ice 
Ditto 
Ice streams 
Drift ice 
Ditto 
Ditto 
Ditto 
Ditto 
Sea open 
No ice 
Ice ncac 
Ditto 

I I 

21 
22 
23 
2 4 
28 
20 
27 
28 
29 
39 

Clear 

Snow, cloudy 
Ditto 
Ditto 
Much snow 
Hazy, snow 
Clear 
Clear, cloudy 
Cloudy 
Ditto 
Ditto 
Cloudy, snow 
Frost rime 
Ditto 
Cloudy 
Pug, miti 
Rain, clear 
Snow, cloudy 

Clear, fog 
Peg, snow 

Rain, sleet, fog 
Clear, fog 

Ditto 

Cloudy 

Cloudy, SnOlY 

Snow, fog 

Pog, cloudy 

Fog showers 
Thick fog 
Cloudy 

I I?lOCs and drift ice 
Ditto I Ditto 
Ditto 
Ditto 
Sea open 
Ditto 
Loose ice 
Drift ice 
Ditto 
Ditto 
Ditto 
At sea 
Ice near 
Ditto 
Drift ice 
Much ice 
Ditto 
I'loes and drift ice 
Ship beset 
Do. among floes 
Do. floes and dr. icc 
Ditto 
Ditto 
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- 
P i  
2 :  

i 

I 

( 

f 
< 

I( 
11 
1: 
1: 
1 4  
l! 
1( 
I? 
If 
1s 
2c 
21 
22 

!814 
$ 1  
E 2  

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 - 

Latitude. 

77O.26' 
77.20 
77.18 
77.29' 
77.24t 
71.26" 
77.46 
77.35 
77.38 
77.30 
77.20 
77. 0 
76.54 
77.10 
7 7.30 
78. 2" 
78.12 
78.20" 
77.40' 
77.10 
76.42 
75. 9' 

77.52" 
78.20. 
77.48* 
77.17" 
77.61' 
78. 5' 
78.10 
75. 3 
78. 6' 
78. 4 
78. 9" 
78. 8 
78. G 
78. 9 
78. 2 
77.SG* 
77.4*6" 
77.3G 
77.34+ 

Longitude. 

3.30 1% 
3.10 
3.20 
2.40 
2. 0 
2.20 
3 1  0 
2. 0 
2. 0 .  
2.10 
1.50 
2. 0 
44.20 
2.30 
2. 0 
1.10 
1.1s 
1. 0 
1.10 
7. 0 
7.30 
7.4g5 

6.48 
7.50 
8.30 
7.54 
6.50 
5.10 
44.60 
4h so 
460 
A10 
44.10 
4,. 1 0 
4.10 
4,. 2 
a. 0 
3.54 
0.30 
0. 0 
0. 0 

- 
Max 
- 
QG 
36 

35  
35 
40 
36 
3 8 
38 
3ti 
36 
38 
4,0 
39 
39 
37 
37 
33 
42 
4'0 
4~0 
37 

3n 

16 
20 
27 
2 44 
2 6 
27 
16 
1 7  
26 
15 
30 
18 
16 
25 
23 
19 
1 G  
30 
27 - 

- 
35 
35 
53 
33 
33 
36 
3.; 
34 
:13 
34, 
35 
36 
38 
39 
36 
34 
33 
33 
37 
38 
36 
36 

1 4, 
16 
1 7  
21 
21 
20 
10 
9 

13 
13 
10 
9 
7 

19 
11 
10 
14 
1 4  
1 7  - 

440.0 
35.3 
36.3 
34*.0 
34.0 
:<7.7 
35.7 
3 6.44 
35.3 
35.0 
35.3 
37.4. 
39.3 
39.0 
37.3 
35.6 
3B.44 
33.0 
3 9.3 
38.7 
37.7 
36.3 

1 8.44 
18.0 
22.0 
23.0 
23.3 
23.3 
14.0 
13.7 
18.8 
14.0 
17.5 

12.3 
20.7 
18.4 
15.0 
14.6 
21.3 
22.7 

I C 3  

Max. 

30.30 
30.30 
30.23 
30.03 
29.80 
29.83 
29.86 
30.00 
80.05 
30.06 
29.70 
29.644 
29.66 
29.61' 
29.77 
29.92 
29.98 
29.98 
30.00 
30.0C 
2 9.70 
29.75 

29.74. 
29.63 
29.50 
29.90 
30.03 
29.73 
29.63 
29.97 
30.13 
30.14 
30.1 5 
30.17 
30.20 
30.21 
30.27 
30.51 
30.50 
30.46 
30.32 

IMin. 

30.30 
30.23 
30.03 
2 9.55 
29.56 
29.78 
20.75 
29.86 
30.00 
29.70 
29.53 
29.53 
29.68 
29.50 
2 9.48 
29.77 
29.92 
29.G 1. 
29.62 
29.70 
29.63 
L9.W 

29.63 
29.41 
29.40 
29.50 
29.73 
29.ti0 
29.61 
29.63 
29 97 
30.13 

30.15 
3U.10 
3('. 1 2 
30.24, 
30.27 
30.46 
30.32 
30.32 

30.18 

- 
Med. 

30.30 
30.27 
30.13 
29.80 
29.w 
29.81 
29.82 
29.93 
30.02 
29.88 
2!).62 
29.58 
2V.60 
29.62 
29.63 
29.89 
29.95 
2!).81 
29.81 
29.87 
29.62 
29.71 

29.ti9 
29.52 
29.4*6 
29.70 
29.88 
29.GG 
29.62 
29.G5 
30.05 
30.149 
30.143 
30.1 6 
30.15 
30.18 
30.26 
30.39 

30.39 
30.32 

30.48 

- 
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- 
; 1  
, 2  

3 
4 
5 
G 
7 
S 
9 
10 
11 
12 
IS 
1 s  
15 
16 
17 
18 
19 
20 
21 
22 

11 11s 
1 

WINDS. 

Snow, frost rime 
Snow showers 

:loudy, clear 
:loudy . 

:1car, hazy 
:loudy, clear 
how, clear 
"rose rime 
Xtto 
'rost rime, snow 
Ioai frost 
i'hick hoar frost 
;rent refraction 
Inow showers 

ireat rcfractioii 
:Icnr 
h e  rveiithcr 

[Ioar frost 

:loudy 

Dit cction. 

E to S, var. 
8 W.crly 

N E t o N  
N. S s W.crly 

N N E to N \V 
N w to S w 

LO s s \v 
to s 

s s 13 to s \v 
s w, var. 

s w to s, vnr. 
s 1) w to s s E 

S 
s to s s 11' 

s w to w s w 
s S w, s s E 

S ,  var. N. 
N, var. 

s s 15 tow s w 
w s w  

\V to N N W 

[cc streniris 
Ditto 
Dctachcd drift icc 
Ice streains 
[cc fields and floes 
Ditto 
Ditto 
Ditto 
3itto 
3esct among ditto 
;hip beset 
Xtto 
Xtto 
jilt0 
Xtto 
)itto 

Llitto 

Ditto 
Ditto 

I4 K IC to N w 
N 

[rl'CSh g R k S  
[Inrd gale 
Ditto 
o Moderatc Iircezc 

o Presh I)iccae 
"resh gale 
l i t to  
o Light brecze 

>ight airs, calm 
.i:;ht brccee 
h l in  to motler. br. 
vIodcratc brcezc 
'res11 breeze 
'res11 lireczes 
n Strong brcczc 
o Light airs 
h l m  to frcsh br. 

0 Strong gnlcs 

.;gllt brcczcs 

N 

9 
10 
I 1  
12 
13 
14 
I S  
I G  
17 
LB 
19 

s 
Il.crly 

s I', 

N E  
to N N W 
to W N W 

N W to E N I!: 
N IV to s \v 

W.crly 

N.crly 

s l'..crly 

- 1  
I 

Force. 

Moderate breczes 
Fresh breezes 
Light br. to str. ga 
to Moderate gales 
Strong to frcsh ga. 
Calm to frcsh br. 
to hfodcrate breeze 
Fresh ga. to calm 
to Strong breeze 
Strong gales 
ModerJltc breezes 
to Prcsh breezes 
Fresh gales 
Ditto 
Ditto 
Strong gales 
to Liglit breeze 
Frcbh gale, t o  calm 
Calm, inodcrate br, 
Presh gales 
Ditto 
to Moderate breeze 

Meteors and 
Weather. 

Showcrs of snow 
Ditto 
Cloudy, snow 
Snow and deet 
'i'hick snow 
Snow, hazy 
Cloudy 
snow, fog 
Cloudy, hazy 
Fog, haze, rain 
Heavy rain, fog 
I"og, rain 
Ditto 
Ditto 
Fog, rain, clcar 
Fog 
l 'oy, rain 
Fog, SIlO\V 
Fog 
Rain, fog 
Pog showers 
Cloudy 

(23) 

Situation and 
Remarks. 

Ice near 
Sca open 
No ice 
Ice ncar 
Ditto 
Ditto 
No icc 
A floe 
Ditto 
I410es and drift ice 
Ditto 
Drift ice 
No icc 
Drift ice 
Drift ice, streams 
Ditto 
Ditto 
1:10cs 
Vlocs and drift icc 
At sea 
No ice 
IXtto 
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0 2( 
x 21 

2: 
2: 
2' 
2: 
2( 
2i 
2f 
ec 
3( 
31 

$ 1  
22 

3 
4 
5 
G 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4, 
26 
20 
47 
28 
29 
30 - 

Latitude. 

770.35' 
77.37 
77.23 
77-18. 
77.14 
77. 6 
76.50 
77. 0 
76.4<6 
77.38 
78. 0 
77.50 
77.45 
78. 0 
78. 5 
78.11. 
78. G 
78.25 
78.28. 
78.40 
78.47 
78.50 
79. 0 
78.25 
78.23 
78.40 
78.27 
78.17 
78.27 
78.20 
77.58 
78.16 
78.30 
78.38 
78.40 
78.36 
78.28 
78.35 
18.60 
78.40 
78.20 
78.35 

Longitudi 

0. 5 E  
0.15 
0.15 
0.90 
0.40 
1. 0 
1.40 
4,. 1 G 
4,. 6 
6. 0 
4. 0 
4.20 
4. 0 
4.39 
4.10 
4. 0 
5.40 
4.55 
4.60 
5.40 
5. 0 
5. 5 
6.10 
7.30 
6.26 
6. 0 
(3.20 
7.30 
7.10 
7.25 
6.40 
5.55 
5.15 
4s. 60 
4.. 0 
4,.40 
5.20 
4.60 
5.25 
5.25 
4. 0 
6.20 

THERMOMETER. - 
Max 

- 
29 
28 
31 
27 
28 
25 
22 
25 
34 
28 
30 
31 
29 
26 
25 
30 
29 
31 
32 
31 
29 
32 
34 
34 
40 
34 
344 
35 
36 
35 
36 
36 
36 
33 
34' 

34 
34 
35 
34 
34 
37 

3 41 

- 

I 

Mi 
- 
L! 
2( 
2( 
22 
2c 
11 
2C 
1 9  
26 
24 
26 
30 
26 
21 
23 
22 
27 
29 
29 
28 
27 
31 
32 
28 
30 
34 
29 
34 
34 
33 
34 
35 
35 
33 
33 
30 
33 
32 
34s 
34 
34 
33 

Med. 

20.2 
24.0 
25.3 
26.0 
25.0 
21.4 
21.0 
22.3 
30.0 
26.0 
28.3 
30.4 
27.3 
23.3 
24.0 
26.4 
28.0 
30.0 
30.7 
29.0 
27.7 
313 
33.0 
31.7 
36.0 
34.0 
32.5 
38.3 
35.0 
348.0 
34.8 
35.7 
35.0 
33.0 
33.3 
32.0 
33.4 
53.0 
34.3 
34.0 
34.0 
35.0 

I 

BAROMETZII. - 
Max. 

30.33 
30.31 
30. 9 
30.20 
30.20 
30.18 
30.15 
30.12 
29.943 
29.95 
30.00 
30.00 
29.95 
30.01 
30.06 
30.10 
30.11 
50.09 
29.90 
29.93 
29.93 
29.90 
29.60 
29.84 
30.08 
30.04 
30.00 
30.00 
29.84 
29S4 
29.80 
?9.85 
Z9.86 
10.00 
go.04 
?9.98 
!9.98 
?9.90 
!9.80 
!9.54 
f9.76 
!9.85 - 

- 
Min . 

30.32 
30. 9 
30. 0 
30. IO 
30.18 
30.15 
30.12 
30.944 
29.82 
29.79 
29.95 
29.62 
29.G2 
29.95 
30.01 
30.06 
30.09 
29.90 
29.86 
29.85 
29.84 
29.60 

29.42 
29.84 
29.93 
29.88 
29.72 
29.7'2 
29.84 
29.75 
29.74 
29.77 
29.7Z 
29.86 
29.86 
29.76 
29.60 
?9.54 
29.60 
!9.50 
29.7G 

29.44 

- 
Med. 

30.32 
30.2C 
30. S 
30.1 b 
30.19 
30.16 
30.14 
30. 3 
29.88 
29.87 
29.97 
29.81 
29.79 
29.98 
30.03 
30.08 
30.10 
30.00 
29.88 
29.89 
29.88 
29.75 
29.52 
29.63 
29.94, 
29.99 
29.94 
29.86 
29.78 
29.84 
29.77 
29.80 
29.81 
99.86 
89.95 
29.92 
29.87 
29.75 
89.67 
29.52 
19.63 
29.80 



(25) 

- _-^_____I 

Situation and 
Remarks. 

I 

Ice rather slack 
Ditto 
Ditto 
Ship partly beset 
Ditto 
Ditto 
Icc more open 
Ice slack 
Sca open 
Ditto 
Drift ice 
No ice 
Near ice 
No ice 
Ice near 
Drift ice 
Sea open 
Ditto 
Ice near 
No ice 
I n  a bay of the ice 
Ditto 
Sea open 
No ice 
Charlcs' Island nen 
Ditto 
No ice 
Charles' IsL25mile 
Ditto : no ice 
No ice 
Scn open 
A little ice 
Ditto 
Ice in sight 
Drift ice 
Ice ncnr 
Ditto 
ice distant 
Ditto 
[CC streams 
Much ice 
?,pitzbcrgen in sigh 

-- 

Fresh g a b  
to Strong gales 
Fresh gales 
Light airs I Calm to fresh br. 

1 to Strong gale 
to Fresh brecze 

1 to Hard gales 
to nfoderate 
Liglit breezes 
to Fresh gdcs 
Strong gales 
Fresh to Mod, ga. 
I'rehh $1, Mod. br. 
to Calm 
Modcratc b~cezcs  
Ditto 
l k s h  to light br. 
Calm to modcr. br. 
Calm to fresh br. 
Fresh gale 
Ditto 
Strnrig ga. to lig. br, 
to Presh gale 
to Calm 
I'reslr br. to lig airs 
Calm to fresh br. 
to Strong gales 
to P'rcsh gales 
to Fresh breeze 1 

to Strong gales 
Strong gales 
Moderate breezes 
Ditto 
Brisk p l c s  
Gentle breezes 
bo Strong ~ U I C S  
Fresh gales 
.o Strong gale 
Fresh to Mod. br. 
o Strong breczc 
o Gentle breezes 

Mctcors and 
Wea thcr. 

I Force. L- WINDS. 
1814 

Direction. 

Fog 
Fog, SIIOYV 
snow, fog 
Fog ' 
Fog. snow 
Snow showers 
Snow showers 
Thick snow 
Snow, clear 
Rain, cloudy 
Cunstant snow 
Much m o w  
nilto 
Cloudy 
Ditto 
Fog shwcre: 
Ditto 
Haze or fog show. 
Clcar. c h d y  
Cloudy 
Much small snow 
Thick Aig 
Hazy 
Cloudy, SnotV 

Clear 
Clear, snow 
Chai'niing weatlicr 
SWW, deet 
Fog 
Densc fog, snow 
Fog. rain 
Dense fog, rain 
Much rain 
Fog 
Snow, rain 
Dense fog 
Rain, sleet 
Fog, snow 
Fog, rain, snow 
Fog, SIlO\V 
Dense fog, inow 
Pog, snow, clear 

220 
221 

2Z 
23 
26 
25 
26 
47 

29 
30 
31 

X 1 
2 
3 
4 
5 
(i 
7 
8 
9 

10 
I 1  
12 
13 
I4 
15 
1G 
17 
18 
19 
20 
21 
28 
29 
24, 
25 
26 
27 
28 
29 
90 

28 

---I 

s w t o S  
S W t o N I i W  

N, N N  E 
N, var. 
N E.erly 

to N 
N E.erly 

to N 

S W, W, wr. 
Variable 

E N E , N E  
N E.erly 

N.crly, vap. 
N.erly 

Variable 
S.erly, W.crly 

S W, var. 
N.crly, var,' 

t o S W  
S W  
to s 

toN w 
M b W  

Var. S W 
to S E. vap. 
Var. E.crly 
E . E R E  
t o S S E  
t o W S W  
toss E 

S 
S 1) E, W.er1y 

Variable 
R 

S.crJy, W.erly 
S S R t o S S W  

to s 
E S E , S S W  

S E  t o $  
S S E t o S b W  

s to E.erly 

tQ VtW. 



1814 Latitude. 

p 1 790.30' 
&! 2 79.25 

3 79.22. 
48 79.10 
5 79.21 
6 79.42' 
7 80.25 
8 80.10' 
9 79.33. 
10 79.23 
11 79.10 
12 78.58 
13 78.60* 
14 78.40 
1.5 78.20 
16 77.60 

1815 
e23 54s.29 
224 - 
E26 56.10. 
26 58.29;. 
27 GO. 8 
28 - 
29 _I 

30 - 
31 - 
1 6l.5Za 

< 2 62.58 
3 64.3% 

5 66.56 
6 69-14" 
7 10. 9' 
8 71.10 
9 72.37' 

10 744.56" 
11 76.33 
12 77.21 
13 77.31' 
14 77.56 
16 78. 4. 
16 77.50 
17 77.40 

4 64<.55' 

18 77.35 
19 77.42 -- 

Longitude. 

6. O E  
6.10 
6.45 
4.20 
5.20 
8. 0 
8.10 
8. 5 
7.50 
7.56 
6. 0 
7.50 
7.10 
8.55 
9. 5 
9. 0 

0.30 w 
0.12 
0.442 1 

1. 8 

- 

- 
_. - 
0. 7 
0.14 I!: 
0.39 
0.21 w 
1. 6 E 
3.12 
4.28 
5.3G 

' 5.31 
10.14e 
10.20 
8.27 
7.40 
7.25 
5.25 
6.60 
5.60 
8. 0 
7-20 

THEHMOMETER. 

l a x .  
- 
34 
33 
35 
33 
35 
440 
3 9 
36 
42 
35 
34G 
36 
37 
34 
48 
46 

I - - 
45 
$6 
46 
49 
49 
49 
55 
46 
44 
4.2 
40 
39 
36 
42 
36 
22 
16 
I5 
10 
IO 
13 
20 
19 
2 4 
24 - 

Win. 

- 
33 
30 
34 
31 
33 
36 
37 
31 
36 
3a 
34 
36 
33 
31 
32 
40 

- 
- 
- 
42 
43 
44 
43 
43 
47 
SO 
46 
80 
37 
37 
3 5 
30 
33 
34 
16 
10 
7 
6 
6 
7 
6 

17 
20 
19 -- 

Med. 

33.7 
32.0 
34.7 
32.0 
34.0 
36.3 
38.0 
32.6 
39.0 
34.7 
34.0 
36.7 
34.6 
32.3 
41.0 
42.6 

47.0 
43.5 
444.5 
45.0 
46.0 
46.0 
47.7 
53.0 
46.0 
42.7 
39.0 
39.0 
36.7 
33.6 
38.3 
35.0 
17.3 
12.4 
-12.0 
8.2 
0.3 
10.0 
12 0 
18.0 
22.0 
21.0 

BAROMETER. - .- 
Max. - 
29.86 
29.62 
29.70 
29.81 
29.90 
29.90 
29.89 
29.83 
30.17 
30.17 
30.07 
30.17 
30.17 
30.15 
29.92 
29.90 

29.20 
29.55 
29.55 
29.40 
29.40 
29.07 
09.79 
29.19 
29.74 
29.84 
29.80 
29.50 
29.60 
29.60 
29.38 
29.75 
29.96 
29.95 
29.40 
29.44 
30.00 
30.10 
29.95 
29.82 
19.82 
89.65 
29.90 
30.03 

_--_ 
Min. 

29.60 
29.45 
29.62 
29-70 
29.81 
29.89 
29.83 
29.79 
29.79 
30.07 
30.06 
30.06 
30.16 
29.92 
29.90 
20. 79 

29.06 
29.06 
29.08 
29.08 
28.89 
28.91 
29.09 
29.64 
29.64 
29.74 
29.50 
29.06 
29.06 
29.38 
29.18 
29.16 
29.75 
29.36 
29.29 
29-33 
29-4.0 
29.95 
29.82 
29.82 
29.65 
29.50 
29.50 
29.90 

- 
Med. 

92.72 
29.54 
29.66 
29.75 
29.86 
29.89 
29.86 
29.81 
29.98 
30.12 
30.07 
30.11 
30.16 
30.03 
29.91 
89.85 

Z9.13 
29.31 
29.31 
29.24 
29.15 
28.99 
29.484, 
29.71 
29.69 
29.70 
29.65 
29.28 
99.33 
29.49 
29.28 
19.4,G 
29.85 
29.65 
?9.36 
19.38 
?9. 70 
30.03 
59.88 
29.82 
29.74 
E9.57 

29.97 
?n.ro 
- 



Meteors and 
Direction. Weather. 

i 
7 
8 
g 

10 

s to W.erIy 
S W t o S  

S 
S b E , S S W  

t o S W  
t o N  W , N , N I !  

E.erly, S 
S .  var. 

Much rain 
Some rain 
Showers of rain 
Htizy, clear 
Rain 
Some rain 
Much rain 
Cloudy, rain 
Clear 
Clear, hazy 
Hazy 
Hazy, rain 
I'hunder L lighten. 
Showery 
Lurora borealis 
3itto 
\fuch rain 
hxy ,  snow 
inow Hhowers 
rhick snow 
Small snow 
?Post *.ime 
irost rime, clear 
Xcar 
:harm. clear wrath. 
Inow showers 
Great fall of snow 
Much snow 

I N E.erly, var. - 

31 5 
23 
24 
25 

27 

29 
30 
31 
1 

3 
4 
5 
6 
7 
8 
Q 

26 

28 

' 2  

11 
I2 I b 

S E t o W , N W  
Variable 

S W t o N W  

S E t o S S W  

N W t o W , S E  
W S W , S W  

S b W  
S b W, S E.er?y 

S S W . N N E  
to S Emly 

E S E  
E b S t o N N E  

N . N N W  
S.erly, S b W 
W b S t o S  

w to s 
W h S  

E S E t f J S S W  

Var., N 
N N E t o N  

to N 
Variable 

E.crly, var. 

Force. 

Moderate br.. calm 
Gentle breeze 
Strong gales 
Fresh gales ' 

Strong gale 
Hard gales 
Ditto 
to Gentle breeze 
Calm to fresh gale 
to Calm 
to Light airs 
Fresh breeze 
Light breeze, calm 
Mod. breeze, calm 
Light airs, calm 
Light breezes 

Yard gdCs 
strong to light br. 
o Fresh gales 
hrong gales 
'lard galcs 
fery hard gale 
Frcsh gales 
litto 
presh breeze 
Fresh br. light air 
.ight breezes 
o Hard gale 
D Calm, fresh br. 
'resh gale 
litto 
trong gale, calm 
I Strong gale 
J Prcsh gale 
trong gales 
) Calm 
lod. i o  fresh br. 
resh breezes 
resh to mod. gale 
tr. ga. l o  Mod. br. 
ight airs to fr. gu. 
resh gales 
resh gale8, calm 
trong gales 

Rain, densc fog 
Fog. snow showei 
Constant snow 
Snow, Fog 
Cloudy 
Clear, cloudy, fog 
Dense fog, clear 
Ditto 
Ditto 
Fog, cloudy 
Constant fog 
Po& cloudy 
Fog, clear 
Fog 
Denee fog, clear 
Dense fog 

I 
Situation and 

Remarks. 

Near much ice 
Ditto 
Ditto 
Drift ice and floes 
Ditto 
Insolat. patch of ic 
Ditto 
Near the N.ern icc 
Ice streams 
Ditto 
Floes and patches 
Ice strea. and floer 
Much drift ice 
Charles' Is]. 3 lea. o 
Charles' Island nes 
At sea. 

Whitby harbour 
Ditto 
At sea 
Ditto 
Brassa Sound, Shet 
Ditto 
Ditto 
Ditto . 
Ditto 
At sea 
Ditto 
3itto 
Xtto 
litto 
litto 
Xtto 
litto 
litto 
litto 
Xtto 
ipitzberg.cn in sigh1 
cc streams 
:harks' Id. 15 lea. 
Xtto 10 lea. 
ee streams 
Xtto 
litto 
L little ice 



- 

815 
- 
: 20 

22 
23 
24 
25 
26 
27 
28 
29 
30 

2 1  
2 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 
21 
28 
29 
30 
31 

$21 

- 

Latitude. 

77*.50r 
78. 0 
78.15 
78. 0 
'78.16" 
78.25 
78.30 
78.20 
78.10 
77.29" 
78.10 
78.25 
78.16 
78. 0" 
77.45 
77.60 
78.15 
78.25 
78.15' 
78.35 
78.65" 
78.22 
77.50 
77.20 
77. 7" 
77.17' 
77.40 
77.30 
77.20 

77.20" 
77.32 
77.36" 
77.48' 
78. 0 
78.10 
77.26" 
77.20 
77.35 
77.27" 
77.32 
77.23 

76.4~0 

. - .. - 

Longitude. 

7.54s E 
7.30 
7.10 
5.50 
6.20 
8.30 
7. 0 
8.30 
9.35 
9.40 
6.20 
7.30 
6.4,O 
6.35 
5.10 
6.20 
5.30 
6.25 
6.20 
9. 0 
7.4,5 
6.46 
5.50 
4. 0 
4.30 
4.10 
5.10 
6.10 
5.4<5 
4.20 
4c.65 
6.25 
6.54 
7.10 
6.56 
5.40 
9.40 
7. 0 
5.10 
3.16 
3.15 
3.35 

_I_ 

- - __.____ 

THERMOMETEH. - 
l ax .  

- 
22 
25 
29 
30 
28 
26 
24 
30 
26 
24 
21 
17 
12 
17 
16 
18 
22 
25 
22 
14 
20 
16 
12 
18 
27 
20 
24 
32 
32 
23 
25 
27 
33 
34 
34 
32 
32 
31 
31 
27 
28 
33 - 

- 
din. 

- 
18 
23 
22 
25 
14  
22 
20 
28 
23 
19 
16 
12 
11 
8 

10 
15 
18 
19 
14 
9 

14, 
13 
10 
16 
15 
1 5 
21 
29 
17 
19 
22 
25 
25 
32 
31 
28 
30 
28 
2'1 
23 
25 
29 - 

'Med. 

20.3 
24.0 
25.8 
28.0 
20.2 
24.4, 
22.3 
29.0 
24.3 
21.0 
18.0 
13.7 
11.7 
11.6 
13.0 
16.3 
20.0 
21.8 
18.3 
12.0 
16.8 
14.4 
10.6 
17.0 
20.6 
17.7 
22.2 
30.3 
23.3 
20.7 
23.2 
26.0 
50.0 
33 3 
32.44 
29.7 
30.6 
29.3 
29.0 
25.7 
26 7 
31.0 

'BAROMETER. 

Max. 
- 
30.33 
30.33 
30.30 
30.00 
30.03 
30.01 
29.75 
29.65 
29.46 
30.07 
30.20 
30.13 
30.57 
30.57 
30.51 
30. I7  
29.93 
29.95 
29.90 
29.85 
29.83 
29.73 
29.83 
29.90 
29.92 
29.86 
30.00 
30.05 
29.96 
30.10 
30.24 
30.23 
30.15 
30.07 
30.18 
30.22 
30.30 
30.30 
30.15 
30.27 
30.28 
30.16 - 

Min. 
- 
30.03 
30.30 
30.00 
29.95 
29.95 
29.75 
29.65 
29.35 
28.79 
29.27 
30.07 
29.90 
30.13 
30.51 
30.17 
29.91 
29.91 
29.90 
29.75 
29.73 
29.73 
29.66 
29.66 
29.83 
29.86 
29.83 
29.86 
29.95 
29.89 
29.90 
30.10 
30.15 
30.06 
30.06 
30.06 
30.18 
30.22 
30.15 
30.11 
30.11 
30.16 
30.15 

Med. 
- 
30.18 
30.31 
30.16 
29.98 
29.99 
29.88 
29.70 
29.60 
29.12 
29.67 
30.14 
30.01 
30.35 
30.64 
30.34 
30.04 
29.92 
29.92 
29.82 
29.79 
29.78 
29.69 
29.75 
29.86 
29.89 
29.84 
29.94 
30.00 
29.92 
30.00 
30.17 
30.19 
30.1 1 
30.06 
30.12 
30.20 
30.26 
30.23 
30.15 
30.19 
30.22 
30.15 



- 

815 

__ 
: 20 
$21 
22 
23 
24 
25 
26 
27 
28 
e9 
30 
? 1  
1 2  
3 

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 

IMeteors and WINDS. 

Direction. 1 7 1  Weather’ 

Situation and 
Remarks. 

S E. var. 
Var. W m l y  

S S W 
S W to W 

W N W, var. 
E.crly, N b E 

S E to W S W 
to W N W 
to W S W 

N W to W S W 
N W to N 

N 
N N W to N W 

to N N W 
to N 

Variable 
S E, S W 

W N W to N 
N N W, var. 

to W.erly. var. 
N N W 

to N N W. var. 
N N W, N 
N.erly, var. 

Var. W, S S W 
s to w 

to Var. N. 
N N W to N E 

N N W, N 
N 

N.erly, E.erly 
N.erly, var. 

Variable 
N W to N N E 

to Var. 
W, S W.erly 
Var. N b W 

W S W 
to s 

S S E 

N, S.erly 

to S.erly 

--- 

Str. ga. to Light airs Snow, clcar 
Light airs Much snow, clear Ice strcains 
to Strong gale Snow shoisers Ditto 
Strong gales Ditto Much ice 
Moderate br. calm Charming ivcathcr Ice streams 
to Fresh hreeze Ditto Charles’ Isl. 7 lea. 
to Calm Fine clear weather Ditto 9 lea. 
Very hard gales Cloudy, hazy Much ice 
Ditto Snow, clear Charles’ Id. 12mil 
Strong gales Cloudy No ice 
Fresh breezes Clear Ice streams 
Strong gales Thick frost rimc Ycnttcrcd drift ice 
Frcsh gale Frost rimc Sea open 
Stronggales Frost lime, clear Ice near 
to I~rcsh gales Snow showcrs ratches of icc 
Strong gales Thick snow showers Ice streams 
to Culm Thick snow Much ice 
to Strong breeze Grcat fall o f  snow Ice strcams 
Light br. to fr. gd. Snow showers Ditto 
Strong breezcs Some snow Charles’ Id. 3 mile 
Light airs Great fall of snow Bay ice, Scc. 
to Fresh gale Much snow Much bay ice 
Strong breezes Snow showers Scattered ice 
Light airs A little snow Ditto 
Ditto Clear, snow Ice streams 
Gentle breeze, calm Some snow Ditto 
to nfoderate breeze cloudy Ditto 

to Strong gales Snow showers Some ice 
to Hard gale Much snow Ice streams 
Mod. to fresh gale Clear Ditto 
Fresh breezc Ditto Much drift ice 
to Calm Fine clear weather Ditto 
Calm, light breeze Charming weather Floes and drift ice 
to Calm Clear, fog Ditto 
to Moderate breeze Clear Ditto 
to Calm Cloudy Spitzhergen 30 mil 
to l‘resh brceze Snow showprr Ice streams 
Light brcezc Cloudy Floes and drift ice 
Fresh breeze Fog showers Floes and bay ice 
to Gentle breeze Fog Ditto 
Moderate brqeze Cloudy Ditto 

Spitzbergen near 

Calm, to light br. Ditto Sea open 

- .--- 



- 

181: 
- 
2 1  2 2  

1 
L 
G 
1 
e 
9 

1 c  
11 
1 2  
13 
1 4  
I6 
18 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

-XI  
2 2  

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
14 
15 
I6 

-i 

-- 

Latitude. 

799. 0' 
79.10 
79.1 5* 
78.53' 
78.63 
78.27. 
78.30 
78.34 
78.26 
78.20 
78.30 
78. I5 
78.23' 
78.33 
77.57' 
78.11' 
78.30 
78.34 
77.22' 
75.59' 
75.53' 
75.55* 
75.48 
76. 0 
75.47' 
76.20 
75.54 
77.50 
f7.55 
77.482' 
76. I6 
75.13' 
74.53' 
74.30 
74635 
7445 
74.55 
75.1 0' 
75.27' 
75.34' 
76.16 
76.36 
76.67* 
75.16* 
73.35* 
73.06 

Longitude. 

6.35 E 
6.45 
6.45 
5.56 
5.56 
6.50 
5.10 
5.15 
5.10 
5.30 
7.60 
6. 0 
5.40 
6.25 
6. 0 
4c.30 
6.10 
6.10 
6.40 
3.50 
3. 0 
3.15 
2.55 
4.20 
6. 0 
5.60 
4.30 
5.50 
6.50 
8. 0 

14.4~0 
12.37 
10.60 
8.30 
7.30 
6.30 

3.10 
3. 0 
3. 0 
3.30 
4.25 
4. 5 
4.30 
4.55 
4.15 

4 5 6  

THERMOMETILR. 
- 
kIa: 
- 

3 2  
33 

25 
21 
19 
21 
24 
30 
34 
38 
38 
39 
26 
31 
34. 
3 6 
3 f 
32 
34, 
37 
37 
37 
36 
37 
38 
36 
38 
40 
40 
40 
4.1 
39 
38 
38 
37 
37 
h2 
$9 
EO 
EO 
58 
17 
LO 
10 
'2 

20 

- 

- 
Mil 
- 
32 
25 
16 
20 
18 
18 
18 
I8 
26 
32 
34 
34 
3 1. 
25 
28 
29 
32 
28 
30 
32 
32 
32 
3 4 
33 
35 
35 
35 
35 
38 
37 
&O 
39 
39 
38 
36 
$6 
$7 
i7 
16 
17 
I6 
12 
I1 
'8 
8 
,O - 

Me& 

32.0 
30.2 
18.3 
21.7 
19.7 
18.6 
19.3 
20.7 
28.0 
33.0 
34.0 
3G.B 
37.0 
26.3 
29.7 
31.0 
34.0 
31.6 
31.0 
32.7 
34k7 
34.6 ' 
35.7 
34.3 
36.0 
36.4, 
35.7 
36.3 
39.3 
38.6 
40.0 
40.0 
39.0 
38.0 
37.0 
36.3 
37.0 
39.0 
37.3 
38.7 
38.4 
35.7 
340 
33.0 
39.0 
41.0 

BAROMETER. I - 
MRX 
- 
30.16 
30.1C 

29.76 

29.77 
29.94 
30.06 
30.06 
30.02 
30.02 
30.02 
29.90 
29.93 
29.80 
29.82 
30.02 
30.13 
30.2 1 
30.09 
29.90 
29.84 
29.94, 
29.93 
29.944 
29.74 
29.74 
29.38 
W.50 
29.90 
30.02 
30.08 
30.10 
30.10 
l0.04 
z9.96 
19.95 
1 9.56 
!9.81 
!9.76 
!9.72 
!9.77 
!9.90 
10.05 
10.05 
!9.95 

2 9 . 5 ~  

29.78 

Min 

30.11 
29.81 
29.7: 
29.71 
29.7' 
29.7: 
29.7: 
29.91 
30.0: 
29.9~ 
29.9( 
29.8- 
?9.8( 
?9.8( 
.29.7( 
29.7( 
'9.82 
30.02 
30.09 
!9.9C 
$9.82 
19.82 
9.84 

!9.72 
!9.72 
!9.38 
!9.34 
!9.34 
r9.50 
'9.90 
10.02 
10.08 
i0.04 
9.96 
'9.95 
9.85 
9.81 
9.7'6 
9.72 
9.72 
9.72 
9.77 
9.90 
9.95 
9.84 - 

Med 

30.1 : 
29.9) 
89 7c 
29.7! 
29.75 
29.71 
29.83 
30.0C 
30.04 
29.96 
29.95 
29.93 
29.85 
W.87 
29.75 
29.79 
29.92 
30.07 
30.15 
30.00 
29.86 
29.83 
19.89 
?9.86 
29.83 
19.73 
?9.56 
$9.36 

!9.70 
!9.96 
10.05 
10.09 
10.07 
10.00 
!9.96 
!9.90 
!9.83 
'9.78 
9.74 
9.72 
9.75 
9 8 3  
9.98 
0.00 
9.89 

$9.442 

- 



_- 
SIB 

I 

! 1  

3 
4 
5 
6 
7 
S 
9 

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

3 
4 
5 
6 
7 
8 
9 

10 
11 
I 2  
13 
144 
16 
16 

i 2  

1 2  

- 

WINDS. 

Direction. Force. 

S 8 15 to S Fresh gales 
to W, N N W Hard ga. fresh br. 

N N W Brisk breeze 
Vai.. S W Gentle breeze 

o N W to N ?\T I( to Strong breeze 
N W to N N W to Light breeze 

to N N I?, Light breeze 
N to S W Ditto 

S. erly Moderate hrecze 
S S E to S W to Light brccze 
S w to s S E to Prcsh gale 
S to S E, var. Hard ga. to calm 
W.erly, var. to I‘resh breeze 

N Moderate breeze 
N Fresh gale 

to W S W 

Vnr. N.erly Light breeze, calm 

Fresh breezes 
to E.erly to Calm 

N Fresh breeze 
N W  Strong breeze 

W N W to N Moderate brcexc 
N to Calm 

to W, var. Light airs 
N N W to S W to Fresh gale 

to S S W Strong gales 
Variahle Light breezes 
S E to S to Strong gale 
Variable I‘resh g~ilc, caliii 

N IC Moderate breeze 
N W, var. Light breeze 

Modciate breezes N bj’, W N \Y 
to w Iigh t brcezed 

to N, mi.. Ditto 
N E.erly Prcsh bieczc 
to N.erly to Light breeze 
N W, N Moderate breeze 
N W to N 

N E to E N E 
Irrcsh gales 
Light airs 

E m l y  Ditto 
N W.erly Ditto 

W N W to N W Moderate hrecxe 
to N to Fresh gnles 

W N W Fresh gale 
to N W Fresh breezc 
W.erly Fresh pa. light br. 

W S W Fresh gales 

-- 
Wenther and 

Meteors. 

Hazy 
Snow, sleet 
Clear 
Fog showers 
I‘Og, snow 
Snow showers 
1’06 showers 
Clear 
Showery 
Cloudy 
Hazy 
Snow, fog 
Ditto 
Cloudy 
Some snow 
Charming weather 
Clear, cloudy 
Clear 
Fog, clear 
Fine clear weather 
Fog, snow 
Thick snow showei 

Fog, clear 
Snow, hazy 
Hazy, fog 
Much rain. fog 
Iiain. thick fog 
Rain, clcar 
Clear 
Fog showers 
Clear 
Fog showers 
Thick fog 
Ipog showers 
I)itto 
Itnin, clear 
Clear 

Charm. clear weatl 
Fog, snow 
TlGck snow 
Snow showcr 
Thick show. ofsno 
Clear, fog, rain 
Rain, fog 

Fog 

CIoudy 

Situation and 
Remarks. 

Floes near 
A body of floes 
Ditto 
Sea GOO fnth. deep 
Large floes 
Ditto 
Floes and flelds 
Ditto 
Ditto 
Ditto 
Scattered ice 
Drift icc and floes 
Ditto 
Charles’ Id. 35 mil 
Crowded ice 
Ditto and floes 
Flocv 
Floes and drift ice 
Sea open 
Ditto 
In  a bay of the ice 
Ditto 
Ditto 
Drift ice 
At sea 
Ditto 
A little ice 
Charles’ Id .  15 lea. 
Spitzbergcn near 
Ditto 
No ice 
At SCZI 

A little ice 
Drift ice 
Ditto 
Opcn ice 
Drift ice 
Ice near 
Ditto 
D.itto 
Icc streams 
Ice near , 
Ditto 
Ditto 
Ditto 
Ditto - 



23 
2s 
25 
26 
27 
28 

I 

Latitude. 

29 
30  
31 

1516 
d 'E 1 q 

4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

I 

16, 

- 

730. 5' 
72.45 
72. G 
69. 12 
67.60 
66.18 
G A 2 G  
83 38* 

62.43" 
61.15. 
61.15 
61. 7 
G0.15* 
58. G 

~3.2~' 

59.10 
GO. 8 
GO. 8 
61.23 
63.59" 
66.,54.* 
6 7.54* 
69.30 
69.50. 
71.24" 
73. 4 
73 5 
70.45 
72.544 
73.55 
73.30 
73.23' 
74.13' 
7 1,. 10 
76.17 
75.31 
75.50 
76.14. 
76.59' 
77. 0 
76.65 
76.45 
76.28 
76 26. 
76.20 

Longitude 

3.45 I% 
2.40 
2. o w  
2. 0 
1.30 
0.93 
0.4*6 
0.62 
0.55 
1. 0 
1. 0 
1.48 E 
1. 0 
0.25 W 
1. G 

2. o w  
1. 8 
1. 8 
0.10 
0 32 E* 
2.1 8 
3. 2 
*5. 0 
t5.32 
9.10 
9.34 
7. 2 
8. 2 
6. 0 
7.20 
6.30 
5.40 
2. 0 
3. 4 
3.4,7 
4s.41 
7.44 

9. 8 
8.30 
5.35 
0.40 

8. 9 
8.10 

9.48 

8.40 

.- 
M W  
- 
4t I 
40 
38 
48 
53 
48 
50 
52 
56 
56 

57 
58 
66 
54 

58 

40 
42 
'a 
43 
44 
42 
45 
42 
42 
21, 
34 
20 
24 
20 
28 
34 
2 4 
20 
26 
30 
32 
27 
32 
32 
'9 
!O 
!I 
27 
!4 
10 - 

- 
Mil 
.- 

4( 
3: 
37 
a: 
51 
47 
4,1 
60 
63 
64 
56 
56 
67 
53 
53 

80 
38 
39 
40 
90 
40 
41 
37 
31 
21 
29 
12 
16 
20 
14 
27 
BO 
16 
2 *5 
28 
28 
'G 
30 
!9 
!3 
!7 
.d 
!4 
!1 
!7 - 

Med. 

40-4 
39.3 
97.3 
44.0 
51.6 
47.7 
48.7 
51.4 
51.6 
55.0 
66. 7 
66.7 
Z'.G 
54.3 
63. s 

40.0 
90.0 
m.3 
4.1.5 
42.0 
40. 7 
42.3 
39.7 
37.6 
22.7 
31.7 
1G.B 
20.6 
20.0 
20.0 
31.0 
22.0 
18.0 
25.7 
29.0 
30.7 
26.3 
30.6 
30.7 
26.3 

17.7 
20.6 
22.7 
28.3 

18.4 

-_ 

--- 
BAR0 &I ET E R . - 

hl1lX 

I_ 

29.8 
29.8( 
29.9: 
%9.8! 
29.G! 
29.7! 
29.9: 
30,0( 
30.0f 
30.x 
30.2( 
30.2( 
30.2( 
30.2: 
30.2 'j 

30.36 
30.1 C 
30.2c 
30.20 
30.06 
29.8G 
29.70 
29.H6 
29.86 
29.80 
29.80 
29.6'7 
29.50 
30.00 

29.62 
B.56 
!9.70 
9 .70  
!9.65 
!9.60 
!9.85 
'9.90 
r9.76 
'9.65 
'9.55 
9.55 
9.60 
8.95 
0.05 

~9.78 

- 
hlin 
- 
29.7( 
29.7' 
29.81 
29.61 
29.u 
29.Gf 
29.7. 
29.91 
30.0( 
3o.ot 
30.2( 
30.2t 
30.12 
30.12 
30.2'; 

30.1 C 
30.0C 
30.0@ 
30.UG 
29.86 
29.50 
29.56 
29.70 
29.75 
29.75 
29.50 
29.38 
29.67 
29.78 
39.47 
!9.56 
19.40 
t9.40 
29.00 
!9.60 
!9.35 
!9.43 
'9.75 
'9.50 
'9.45 
'9.46 
'9.49 
9.49 
9.60 
9.95 

- -  - 
M e11 
- 
29.8( 

29.91 
29.7' 
29.6' 
29.7: 
z9.5: 
29.9( 
30.04 
30.14 
30.2: 
30.2( 
30.2C 
30.1e 
30.21 

29.8 

30.23 
30.05 

30.13 
29.96 
29.68 
29.63 
29.75 
29.80 
29.75 
29.65 
89.62 
39.73 
29.59 
19.G2 
?9.59 
29.48 
29.55 
19.65 
?9.63 
!9.447 
!9,64 
'9.53 
!9.62 
19.55 
'9.60 
9.52 
'9.55 
9.77 
0.00 

30.1~ 

- 



- 
01 5 

- 
~ 1 7  

19 
20 
41 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 

816 
i l  
4 2  
‘ 3  

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
144 
15 
16 

1s 
I 9  
20 
21 

: 18 

ir 

2 2 ’  
23 1 
2’1, 1 

s w t o  W 
E.er?y 

E S E to N E 
to E.erly 

E.erly, var. 
N N W, W N W 

WINDS. 
Weather and 

Direction. Force. Meteors. 

Moderate br, calm Fog 
to Fresh breeze 
to Strong gale 
to Light airs Ditto 
to Calm Fog, rain 
to Fresh breeze Cloudy 

Fog, rain, hazy 
Thick fog, rain 

Moderate breeze 
Calm, light breeze 
Moderate breeze 
Fresh breezes 
t o  Calm 
Moderate breeze 
Strong breeze, calm 
Fresh gales 
Fresh breeze 

N W-erly 
to W.erly 
s 1, w 
to Var. 

N W t o W  
N 

Ditto 
Ditto 
Rain 
Ditto 
Clear 
Cloudy 
Rain, hazy 
Rain, fog 
Cloudy 

‘Fresh or strongga. 
Strong gales 
Fresh galcs 
Fresh breeze 
to Strong gale 
to Moderate breeze 
Light br. squally 
Lieht air. calm 

ssli: 
to s E 

t o S S E  
S 

s to s E 
to E 

E 
E 

N W.erly 
N W . E S E  
W.erly, var. 

N 
( N  E t o N  N W 
to N N IC, S E 

t o X N E  
to E 

t 0 N N E  
to N 

N N 13 to E 
E N E, var, 

V;irinhlc 
Ditto 

E s E 
S E.erlv 

Snow, sleet, hail At sea 
Show. of hail, slcet In  nrassa Sound, 
Cloudy Zethnd ] 
Hail, sleet At sea 
Showers of hail Ditto 
Hail, rain. sleet Ditto 
Snow, rain Ditio 
Snow showers Ditto 

- 
Situation and 

Remarks. 

to-Fresh ireeze 
Fresh gale3 
Strong gale, calrn 
Nard gnle 
to Fresh breeze 
Lig. br. to hard ga. 
Very hay& gales 
Hard gales 
Ditto 
to IJrcsh breeze 
to Strong gale 
to Light bcceee 
IJresh breeze, calm 
Moderate br. calm 
Very hard gale 
Stronz  ale, calm 

Some ice 
Ice in sight 
Ditto 
No ice 
At sca 
Ditto 
Ditto 
Ditto 
Ditto 
No soundings 
Soundings, 105 fa. 
Soundings, 8G fa. 
Soundings, 90 fa. 
ZetJand in sight 
Kinnaird’s Head,4! 

Clear, snow 
Snow showers 
Much snow 
Snow showers 
Snow showers 
Constant snow 
Snow, sleet, hwe 
Snow showers 
Thick snow 
Snow showcrs 
Ditto 
Thick snow, sleet 
Snow, haze, sleet 
Snow, thick fog 
Fog, haze 
Thick R ~ O W  

Ditto 
Ditto 
Ditto 
Ditto 
saw a piecc of ice 
Drift ice 
One piece of ice 
No ice 
Ditto 
Ice streams 
Ditto 
Ditto 
A littlc ice 
Loose pieces of ice 
ICC streams 
Much Diift ice. 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 

Frcsh gnlc 

Snow showers 

V O L .  I. A I ’ l ’ U ~ l ~ l X .  



' 
Latitude. 

- 

1816 
- 
$ 1  
E 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 

2 1  
z 2  

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

1- 

770. 4' 
77.30 
77.M 
77.58 
78.10 
78. 5 
77.59 
78.50 
78.55 
78.53 
78.45' 
78.40 
78.48 
78.40 
78.38' 
78.40 
78.40 
78.30 
78.60' 
78.58 
79. 4 
79.14 
79.23 
79.27 
79.32' 
79.36 
79.40 
79.42' 
79.46 
79.50 
79.65 
80. 0 
80. 1 
79.59 
79.58 
79.68 
80. 0 
79.56 
79.53" 
79.49 
79.47' 
79.46 
79.4~0 
79.44' 
79. 0 
79. 0 

Longitude. 

10.30 E 
9.1 0 
9. 5 
8.50 
8.80 
8.40 
8.30 
8. 0 
7.60 
7.40 
7. 0 
7.50 
8. 0 
8. 0 
7.25 
7.35 
8.36 
8.50 
7.50 
5.50 
5.55 
5.4,O 
5.30 

. 4.50 
5.50 
5.20 
5.20 
5.30 
6.30 
5.20 
5.10 
5.15 
5.20 
5.25 
5.21 
5.20 
5.10 
-5. 0 
4L55 
4.63 
4.50 
4.56 
4.85 
855 
5. 0 
5. 0 

THERMOMETER. - 
fax 
- 
26 
22 
22 
28 
28 
14 
10 
12 
20 
20 
26 
28 
24 
24 
15 
16 
23 
28 
34 
34 
38 
35 
33 
35 
28 
38 
34 
36 
37 
430 
36 
37 
441 
42 
39 
38 
3G 
37 
42 
32 
45 
34 
34 
34 
35 
35 - 

- 
Min. 
- 
21 
18 
21 
25 
17 
10 
8 
9 

10 
10 
20 
16 
18 
10 
8 

15 
16 
22 
30 
30 
33 
32 
30 
26 
21 
29 
32 
33 
35 
344 
34 
3 1. 
39 
344 
33 
33 
32 
32 
32 
30 
32 
30 
33 
33 
33 
31 - 

Med. 

23.0 
20.3 
21.3 
26.4 
24.7 
12.3 
9.5 

10.3 
15.4 
16.0 
23.5 
22.5 
20.0 
17.8 
10.7 
15.6 
19.0 
24.7 
32.0 
32.0 
35.0 
33.7 
32.0 
31.7 
24.6 
33.5 
33.0 
34..3 
36.0 
36.0 
35.0 
35.7 
4.0.0 
39.0 
35.3 
34,. 7 
34,.0 
34a.6 
36.0 
30.7 
37.0 
32.0 
33.3 
33.7 
3 4 ~ 0  
33.6 

-~ 
BAROMETER. 

Max. 
- 
30.06 
29.96 
29.98 
29.98 
29.90 
29.90 
30.03 
30.03 
30.02 
29.90 
29.90 
29.97 
29.92 
29.86 
29.87 
29.85 
29.98 
30.20 
30.20 
29.88 
29.96 
29.90 
29.63 
29.55 
29.80 
29.86 
29.613 
29.63 
29.95 
30.03 
30.03 
29.86 
29.83 
29.77 
29.59 
29.50 
29.53 
29.67 
29.80 
29.88 
29.89 
29.89 
29.64 
29.70 
29.70 
29.62 

Min. 
- 
29.96 
29.78 
29.96 
29.90 
29.90 
29.80 
29.83 
30.02 
29.90 
29.65 
29.65 
29.90 
29.86 
29.82 
29.82 
29.80 
29.80 
29.98 
29.88 
29.76 
29.76 
29.60 
29.55 
29.40 
29.37 
29.68 
29.56 
29.60 
29.63 
29.95 
29.85 
29.81 
29.77 
29.59 
29.50 
29.42 
29.52 
29.53 
29.67 
29.80 
29.88 
29.64 
29.58 
29.61 
29.56 
29.63 - 

- 
Med. 
- 
30.01 
29.87' 
29.97 
29.94 
29.90 
29.85 
29.93 
30.02 
29.96 
29.78 
29.77 
29.94 
29.89 
29.84 
29.84 
29.83 
29.89 
30.09 
30.04 
29.82 
29.86 
29.75 
29.59 
29.47 
29.59 
29.77 
29.62 
29.61 
29.79 
29.99 
29.94 
29.83 
29.80 
29.68 
29.55 
29.46 
29.52 
29.60 
29.74 
29.84 
29.88 
29.77 
29.61 
29.66 
29.63 
29.57 



1 WINDS. Meteors and 
Weather. 

Snow showers -t Thick snow 
Ditto 

Thick snow shower 
Constant snow 
Snow showers 
Frost rime 
Cloudy 
Strong snow show. 
Cloudy 
Some snow 
Clear 
Show. of crys. snow 
Clear, cloudy 
Clear 
A little snow 
Cloudy 
Clew, snow 
Much rain. fog 
Thick fog, snow 
Fog shower, rain 
Fog, rain, snow 
Much snow , 

Snow, fog 
Clear 
Snow, fog. rain 
Rain, ham, fog 
Fog or snim show. 
Ditto 
Constant fog 
Fog showers 
Snow showers 
IJog showers 
Fog, rain, sleet 
Fog, snow, slcct 
Much snow 
Snow, sleet 
Snow, fog 
Fog, clear 
Snow showers 
Fog, clenr 
Pog, snow 
Haze, fog, snow 
Fog or snow show. 
Curious refraction 
Fog showers 
- ..--.- 

Direction. 

Situation and 
Remarks. 

Amo. hcavy dr. ice 
with tremend. swell 
ship driv.intoaheavj 
pack, and damaged 
Among much ice 
Ditto 
Ditto 
Sea open 
Ditto 
Ice ncar 
Surrounded by ice. 
Sen open 
Bay ice 
Spitzbergen in sigh1 
Ice ncar 
Drift ice 
Frozen in bay ice 
Ditto 
Ice streams 
Floes and drift ice 
Large flocs 
Ditto 
Many floes 
Ditto 
Ditto 
Charles' Isl. 28 lea. 
Mnny floes 
Surrounded by floe! 
Ship beset by ditto 
Ditto 
Ditto 
Ditto 
Ship closcly beset b~ 
floes and hcavy ice 
Hackl. IIeadlan. 45 
Ship close beset 
Made n smnll rem. 
Ship immovcable 
Ditto 
Ditto 
Moved a little way 
Removed some dist 
Gained smaller ice 
Escaped to sea 
Drift icc 
Ice streams 
Sea open 

I 

2 1  
2 2  

3 
4 

S t o W N W , N  
61 N 

S E  
S E  

S E , S S E  
S 6 E , S b E  

7 1  N . N w  

11 
12 
13 

16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
86 
27 
28 
29 
30 
31 

2 
3 
44 
5 
6 

14 

: 1 

to N E 
N.erly 
N.crly 

N t o N W  
Var. s w  

N.erly, var. 
S 

S t o S S W  
s ,sw 

S t o S S E  
SI.: 

S E t o S S W  
S E. var. 

N W.erly, var. 
S S E  
to s 

S S E t o S S W  
S 

S t o S W  
S S W  

S b W t o S b E  
H b N t o S  
S E t o N E  
S E: to N 12 
S E t o S S W  
S E t o S b E  

E N I S  t o N  

Variable 
8 W.erly, N.erly 

N -  
10 to W var. 
11 
12 
13 
148 
15 
-- 

N N I!: 
N E  t o N b  W 

Variublc 
Var. N E.crly 

t o N  N W - - __ 

Force. 

Very hard gale 
Hard gale 
Strong gales 
Very hard gales 
to Light breezes 
Strong gale 
Fresh gales 
Moderate breczc 
M m ,  fresh breeze 
Strong gales 
to Light brcezc 
Light airs 
Ditto 
:o IJresh gales 
to Light brcezc 
Calm, mod. breeze 
to Calm 
Strong gale 
Fresh gales 
:o Moderate breeze 
Fresh gales 
io Moderate breeze 
to I h s h  gale 
:o Calm, str. br, 
Fresh breeze 
Strong gale 
.o Light breeze 
to Fresh gales 
Strong breeze 
Modcrate breczcs 
Fresh gale 
Fresh ga. mod. br. 
Light airs 
to Fresh gale 
to Light airs 
Fresh br. str. &a. 
to Moderate breeze 
to Calm 
to Light airs 
Fresh brecze 
Light breeze, calm 
Light hr. to fr. gal 
to Light airs 
Gentle breezes 
to Stroag breeze 
Strong breeze 
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- 

181 
- 
2 1  
21 

1 
1 
2 
2 
2 
2: 
2, 
2, 
21 
2' 
21 
2! 
3( 

181: 
3 1  32 

1 
t 
( 

E 
I 

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

4 

- 

~ 

Latitude. 

79". 12" 
79.10 
79. 0 
75.40 
78.20 
78. 7 
78.1 6 
78.24 
75.11 
78.15 
78.20 
78.1 G 
78. 8* 
78. 8 
78. 6 

5829 
56.20 
66.53' 
57.57" 
GO. 8 
GO. 8 
62.87 
65. 6 
64.39* 
64.29 
65. 0 
6 5.48 
68. 3 
69.26 
70.27* 
70. 0 
70.12" 
71.56 
73.13* 
73.25 
76. 5. 
75.60 
77.28 
78.21 
78. 0 
78.23 
78.20 
78. 6 
77.54 
77.88 

Longitude. 

4.50 E 
6.50 
4,.4<0 
5.10 
4.45 
4diO 
1. 0 
2. 0 
0.30 
0. 0 
1. ow 
1.25 
1.30 
2. 0 
2. 6 

0.28 w 
1, 0 
1.20' 
1.12 
1. 8 
1. 8 
1. I E 
1.35 
2. 6 
3.30 
5.13 
4.19 
6. 3 
6.32 
4.42 
6.52 
9.40" 

10.16 
11.46 
11.30 
13.22" 
11.50 
7. 0 
2.23 
2.35 w 
1.56 
2.10 
4. O E  
2.480 W 
3.20 

THERMOMETER. 
- 
lax 
- 

37 
33 
3s 
34 
38 
36 
344 
34 
38 
31 
29 
31 
33 
344 
38 

50 
48 
56 
94 
46' 
50 
4-6 
36 
28 
28 
31 
34 
40 
35 
32 
30 
30 
32 
35 
34 
28 
24 
22 
21 
11 
14 
22 
144 
8 
8 - 

- 
Mir 
- 

31 
32 
31 
32 
33 
34 
33 
32 
31 
27 
28 
29 
30 
29 
34 

4*4< 
45 
44 
38 
44q 
43 
4,9 
28 
26 
26 
29 
31 
30 
35 
28 
28 
28 
32 
34 
28 
21 
21 
18 
16 
7 
8 

12 
12 
4 
5 - 

Med. 

36.0 
32.7 
32.4 
33.3 
35.7 
35.3 
33.6 
33.4 
34.7 
28.7 
28.6 
30.0 
31.0 
32.0 
36.0 

4~7.0 
4G.5 
49.3 
41.3 
46.0 
86.5 
46.0 
32.G 
27.0 
27.0 
29.7 
32.7 
36.0 
34.6 
30.4 
29.0 
29.0 
32 0 
31c.7 
31.0 
25.0 
22.3 
20.7 
19.0 
9.3 

10.2 
16.8 
13.4 
6.3 
6. (i 

BAROMETER. 
~ 

Max. 

29.79 
29.86 
29.96 
30.05 
30.23 
30.36 
30.36 
30.06 
29.86 
30.00 
30.10 
30.07 
29.84 
29.80 
29.90 

30.57 
30.57 
30.67 
30.72 
30.68 
30.65 
30.65 
30.05 
29.65 
29.95 
29.95 
'9.80 
29.80 
9.45 
29.36 
29.62 
!9.86 
29.87 
29.26 
3 - 7 6  
t9.65 
m.73 
9.90  
29.82 
io.02 
10.02 
t9.86 
!9.76 
39.75 
!D.80 - 

Min. 

29.6: 
29.U 
29.8( 
29.9t 
30.0! 
30.2': 
30.01 
29.82 
29.84 
29.8t 
30.0C 
29.84 
29.77 
29.71 
29.80 

30.43 
30.64 
30.54 
30.67 
30.62 
30.62 
30.05 
29.45 
29.45 
19.65 
29.70 
19-55 
29.07 
19.07 
29.10 
!9.35 
29.62 
29.23 
38.75 
19.25 
29.20 
29.30 
29.73 
29.75 
29.82 
!9.86 
3.76 
29.G7 
39.67 
t9.75 

- 
Med. 

29.71 
29.82 
29.91 
30.01 
30.14 
30.2! 
30.21 
2934 
29.84 
29.9: 
30.01 
29.9t 
29.8C 
2 9 . z  
29.81 

30.5C 
30,56 
30.6 1 
30.69 
30.65 
30.64 
30.36 
29.75 
29.65 
29.80 
29.82 
29.68 

29.26 
29.23 
29.48 
29.74 
19.55 
29.00 
29.60 
29.443 
29.51 
29.82 
29.78 
29.92 
19.94 
29.81 
t9.72 
!9.71 
"378 

29.93 

- 
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WINDS. 

Direction. I Force. 

(37) 

Meteors and 
Weather. 

2 16 
17 
18 
19 
20 
21 
22 
23 
2L 
25 

N W m l y  
W.erly, S b W 

W b N t o S S W  
t o w  

toss w 
s w  

S W b S  
t o S W b W  

Var. N W to N E 
to N 

Var. S b W 

1 

Variable 
Ditto 

Clear 
Snow showers 
Ditto 
Thick fog, snow 
Snow, fog 

Fog, haze, rain 
Thick fog 
Snow showers 

Snow showers 
Ditto 
Ditto 
Somesnow . 
Fog or snow 

Fog 

snow, fog 

to Light airs 
Moder. breeze. caln 
to Moder. breeze 
Fresh or light br. 
to Fresh breeze 
Strong breeze 
Strong gale 
I h A i  to light br. 
to Fresh br. calm 
Fresh br. to calm 
to Moderate breeze 
to Fresh tweeze 
Strong breezes 
1,ight br. calm 
Ditto 

817 
2 1 

2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17  
15 
19 
20 
21 
2% 
23 
24 
25 
26 
27 
28 
29 
30 
- 

s W to E S E Gentle breezes Clear 

N.erly, S.erly Light breeze, calm Fine clear weather 
S. to l.'reshgale Dense atmosphere 

S W, N 15 Fresh br. to calm Cloudy 

S S W t o w  NW, N Fresh breezcs Aurora borealis 
N.er1y to S W Calm, fresh gale Cloudy 

s w  Strong gale Rain, haze 
Mod. br. strong ga. Snow, aurora bor. 

to N N E Hard gales Much snow, hail 
to W, N E to N 

N b W, N W Intcrmittent gale Snow sho\rcrs 

N N E, S W Fresh ga. light br. Snow, sleet, rain 
s S W to W Strong or fresh ga. Sleet, rain, snow 
N N E to E Mod. br. hard ga. Ditto 

E K E to N N E Vcry hard gale Rain, snow 
to N W b N Strong gales Snow showers 

N b W to N W Fresh breezes Some snow 
S to S E, W b S Cat. toexces. ha. g?. Constant snow 

N.erly, S W, var. to Freqh gale Cloudy, SPOW 

W S W to W N W to Hard galcs Snow showers 
to N W, E, var. to Calm Gnow 
E S E to N E Strong gales Snow shower 

N N W, N W Fresh breezes Frost rime 

W N W to N Ditto Opaque hail 

to Var. to Calm, light br. Showers of snow 

E N 13 to N h W Fresh or strong ga. Much snow 

to N N E to Light airs Frost rime, clear 
to N E to Fresh gale Clear, snow showc 

A little front rime 
N N W Ditto Frost rime 
N N W 1;resli gale Thick frost rime 

N N E to N N W Strong gales 

Situation and 
liemarks. 

Sea open 
Ice streams 
Ice in sight 

Drift ice 
Ditto 
Much drift ice 
Ditto 
Much heavy ice 
Floes and drift ice 
Ditto 
Ditto 
Ditto 
Ship in great dis- 
trim, fills with wate 

Sea open 

In Whitby hnrboui 
At sea 
Ditto 
Buchanness, G leag 
In Brassa Sound 
Ditto 
At sea 
Ditto 
Ditto 
IMto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Heavy sea, no win( 
Temp. of sea. 35" 
Spitzbergcn SO', IC 
Ditto QO', Ice 
Ice near 
Loose drift ice 
Slreams, &c. or icc 
A little ice 
Scattered ice 
No ice 
Loose ice 
Icc streams 



- 
L817 
- 
31  
2 2  

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14  
15 
16 
17  
I8 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

,31 j l  
I 2  

3 
4 
5 
6 
7 
8 
9 

10  
11 
12 
13 
14 
15 

Latitude. 

77'.55' 
78.15 
78.28' 
78.55 
80. 6 
79.18 
78.55 
78.50 
77.20 
77.62" 
78. 2 
77.50 
76.60 
75.52 
75-53' 
75.12 
76.16 
75.28 
75.23 
75.30 
75.30 
75.34 
75.45 
75.58 
7G.15' 
76.37* 
77. 7" 
77.25 
77.34' 
77.39' 
78. 2 
78.29' 
78.15 
77.56" 
78. 0 
77.54" 
77.56 
78. 2' 
78.10 
78.12 
78.20 
78.26' 
78.34 
78.28. 
78.1 7' 
78. 4 

I 

Longitude. 

2.40 W 
2.35 
1. 5 
0.45 
5.50' E 
3.58 
0.40 
1.20 w 
1.40 
1.50 
2.40' 
2.20 
2.30 
8. 5' 
6.440 
6. 0 
8.30 

11.20 
10.80 
9.60' 
9.40 
9.440 
9.10 
8.50 
7.32' 
5.35' 
3.20 
2.50 
1.50 
1.40 
0.30 
1.20 
0.25 E 
0.20 
0.20 
0.10 
0.15 
0.20 
0.10 
2. ow 
0.24 E 
0.30 W 
1.4,O 
1.30 
2. 5 
2.50 

THERMOMETER. - 
tax. 
- 
16 
19 
20 
20 
30 
28 
31 
30 
31 
31 
30 
32 
32 
23 
18 
31 
31 
34 
344 
32 
31 
31 
32 
29 
30 
38 
32 
32 
30 
27 
28 

30 
36 
34 
33 
40 
93 
30 
30 
30 
27 
26 
28 
29 
25 

28 

- 

- 
din. 
- 
10 
15 
13 
20 
28 
26 
30 
30 
30 
30 
29 
26 
28 
15 
15 
27 
28 
31 
32 
30 
31 
30 
29 
28 
28 
32 
31 
30 
27 
25 
26 
22 
26 
33 
33 
33 
33 
36 
28 
27 
27 
25 
25 
22 
20 
22 - 

Med. 

13.3 
17.3 
17.4 
20.0 
28.7 
27.0 
30.3 
30.0 
30.3 
30.4 
29.7 
29.3 
30.3 
19.0 
16.4 
29.3 
29.6 
32.7 
33.0 
31.0 
31.0 
30.3 

28.3 
27.7 
35.3 
31.6 
30.7 
28.7 
26.0 
27.0 
2 9  7 
28.7 
34b3 
33.6 
33.0 
36.3 
38.4 
29.0 
25.3 
28.3 
25.7 
25.4 
25.7 
25.0 
23.3 

30.4, 

BAROMETER. 

Max. 
- 
29.90 
29.90 
29.80 
29.85 
29.95 
29.95 
29.85 
29.89 
29.80 
29.53 
29.83 
30.1 6 
30.2 5 
30.20 
30.10 
30.10 
29.97 
30.00 
30.07 
30.07 
30.0 7 
29.85 
29.95 

30.1 6 
30.02 
30.10 
30.25 
30.25 
30.20 
29.93 
29.89 
29.95 
29.94, 
29.96 
29.87 
29.87 
29.93 
29.95 
30.04 
30.06 
30.09 
30.07 
29.96 
29.60 
29.55 

30.14. 

Min. 

29.80 
29.80 
29.60 
29.50 
29.85 
29.80 
29.80 
29.81 
29.43 
29.39 
29.53 
29.83 
30.15 
30.09 
30.09 
29.70 
29.90 
29.97 
30.00 
30.07 
29.85 
29.73 
29.73 
29.95 
30.02 
30.00 
30.00 
30.10 
30.20 
29.93 
29.84 
29.84 
29.89 
29.92 
29.87 
29.81 
29.79 
29.87 
29.93 
29.95 
30.04 
30.06 
29.95 
29.60 
29.50 
29.52 - 

29.85 
29.85 
29.66 
29.68 
29.90 
29.87 
29.83 
29.85 
29.61 
29.46 
29.68 
29.99 
30.20 
30.15 
30.09 
29.90 
29.94 
29.98 
30.04 
30.0? 
29.96 
29.79 
29.844 
30.044 
30.09 
30.01 
30.05 
30.18 
30.22 
30.07 
29.88 
29.87 
29.92 
29.93 
29.91 
29.84 
29.83 
29.00 
29.94 
30.00 
30.05 
30.07 
30.01 
29.78 
29.55 
29.53 - 



- 

31 7 

- 
r '  
, 2  

3 
4 
s 
G 
1 
8 
9 

10 
11 
12 
13 
14 
15 
1G 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 

1 
2 
3 
4 
ti 
G 
7 
8 
9 

10 
11 
12 
1 3  
14 
15 - 

N E  
N E b N 
N E 11 N 

N to N W 
to N 

N, S E b E 
to S S E 
to E b N 

E.er1y 
N E to N b W 

to w 
to N N W 

N b W to N W 
Var. S b W 

S b W to S b E 
to E b S, var. 

E b S to S 13 b S 
to s b E 
Vsrinl)le 

Ditto 

WINDS. 

Strong gale 
to Freshgale 
to Calm 
Calm to moder. br. 
~Moderatc breezes 
Moder. br. calm 
Light airs 
Light breezes 
Light breeze, calm 
Moderate breezes 
to Fresh breeze 
to Moderate breeze 
Moderate breeze 
to Strong breeze 
Moderate breeze 
Ditto 
to Light airs 
Moderate breeze 
Light airs 
to Calm 

Direction. Force. 

N h E, var. 
E to N, var. 

N b E , S E b E  
S E t o E N E  

Ditto 
E s E to s E 

S S E t o E  N E 
to s E b E  
E t o S S E  

E S E t o S b E  
s w to s b E 
S S W , N b E  

t o E N E  
Nb W, N N E 

N h E  
t o N b W  

N b 13 

Light or fresh br. 
to Fresh gales 
Strong gale, calm 
to Fresh gale 
to Light breeze 
Fresh ga. light br. 
Moderate breeze; 
to Fresh gales 
Strong breezes 
to Light breeze 
Mod. or strong hr. 
to Calm 
Fresh breezes 
Mod. br. strong ga. 
Very hard gale 
Strong gales 
I k s h  breeze 
Light breeze 

N N E 2 B b N 1 to Fresh brecze 

Weather and 
Meteors. 

Frost rime, snow 
Cryst. snow 
Much cryst. snoi 
Snow showers 
Cleur, cloudy 
Fine snow erysta 
H a g  weather 
Snow, sleet, hazc 
Thick fog, snow 
Fog or snow sho1 
Snow showers 
Fog, snow 
Thick fog, snow 
Fog, snow 
Thick snow 
Haze, snow 
Hnze, fog 
Thick fog, snow 
Fog, haze 
Haze, snow 
Haze, snow, fog 
Thick fog, snow 
Snow showers 
Ditto 

Clear 
Cloudy 

Cloudy 
Clear, fog 

Cloudy 

Clear, cloudy 
Clem 

Frost rime 
Cloudy 
Snow showers 
Ditto 
Brilliant rain-bo' 
Snow showers 
Ditto 
Fog showers 
Ditto 
Clear, cloudy 
Clear 
Cloudy, snow 
Thick snow 
Snow shower6 
Cloudy 

Situation and 
Remarks. 

Near the main ice 
Ditto 
Ditto 
Ditto 
spitz. 40 to 50 mile 
Near the W.rn pacl 
Ditto 
Ditto 
A t  sea 
[ce  in sight 
Ditto 
Ditto 
No ice 
Near a pack 
Amongst loose ice 
A few pieces of ice 
Ice streums, &e. 
Much heavy ice 
An open pack 
At sea 
Ditto 
Brash ice 
Near the W. pack 
Ditto 
Ditto 
Much heavy ice 
Ditto 
Ice near 
Drift ice, &c. 
At sea 
Much crowded ice 
Much ice 
At sea 
A little ice 
Ditto 
Ditto 
Ditto 
Ditto 
Drift ice and floes 
Iqloes, &c. 
Drift ice 
In a bay of the ice 
Solid ice near 
Drift ice and floes 
Ditto 
Ditto 



- 

I81 

2 1  
:1 

- 

1 
1 
2 
2 
2 
2: 
2. 
2. 
21 
2' 
21 
2!  
3( 

> 2  

4 

6 
1 
e 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4s 
25 
26 
27 
28 
29 
30 
31 

; I  

I: 

- 
I 

- 
Med. Latitude. 

770.44' 
77.20 
77.27. 
77.36' 
77.81'' 
77.58' 
78.20 
77.30 
76.30' 
76.17'' 
76.33 
76.26 
76.30' 
76.24'' 
76- 4 
75.59 
76.25 
76.40 
75.50 
75.548" 
75.46 
75.53 
75.50 
76.12 
75.20 
75.12' 
75.20 
75.18 
7k69' 
75.54 
76.20* 
75.56 
75.46 
76.20 
76. 4 
75.15 
75. 5 
74*.25 
73.49 
73. 55 
73.35 
73.2 7 
73.56' 
74. 0 
73.46 
73.46* 

29.51 
29.63 
29.90 
30.10 
30.18 
30.1 7 
30.06 
30.08 
30.20 
30.22 
30.09 
29.89 
29.70 
29.69 
29.70 
29.82 
29.92 
29.8P 
29.8: 
29.7; 
29.81 
!9.5f 
?9.8f 
39.81 
39.78 
!9.74 
!9.80 
!9.81 
'9.79 
'9.83 
'9.90 
'9.92 
'9.94 
0.01 
0.01 
9.98 
9.98 
9.94 
9.83 
9.90 
9.91 
9.84 
9.74 
9.67 
9.70 
9.73 - 

Longitude 

3.15 W 
1.25 
2.16* 
1.15 
1. O E  
0.20 
1.20 w 
2.20 
3..50 
3.10 
4#.4(0 
5. 0 
5. 5' 
5.20 
5.4<0 
7.20 
8.10 
7.30 
6.20 
7.10 
7.20 
7.40 
8.35 
9.10 
7.10 
6440 
4.50 
4.20 
2.60 
1. OE 
0.33 W 
3.4.9 E 
0.30 

10.30 
13.10 
L2.42 
11.38 
0.58 
1.58 
0. 1 11' 
0.30 
0.35 
46471 
0.37' 
8.60 
8.10 

THERMOMETER - 
Ha: 

- 
26 
32 
34 
40 
37 
34 
33 
35 
38 
34 
35 
35 
34 
38 
38 
38 
38 
36 
36 
38 
42 
35 
36 
36 
80 
$0 
35 
33 
37 
38 
10 
36 
60 
37 
bO 
59 
t2 
L5 
b5 
10 
1 1 
.1 
I9 
I6 
8 
0 - 

- 
Mir 
- 
23 
25 
29 
34, 
32 
30 
30 
30 
33 
30 
34, 
34  
32 
32 
36 
36 
35 
35 
33 
32 
32 
31 
33 
344 
36 
32 
32 
32 
33 
33 
35 
34 
36 
36 
38 
37 
41 
44 
1.0 
38 
39 
35 
35 
3 3  
12 
13 
I 

Med. 

24.0 
29.0 
31.0 
36.6 
34.5 
32.3 
31.4 
33.0 
35.3 
32.3 
34.4, 
34L3 
32.7 
35.3 
37.0 
37.3 
36.3 
35.7 
34,G 
35.4 
36.7 
33.7 
34.7 
35.0 
37.0 
36.0 
33.6 
32.3 
36.0 
36.7 
37.7 
36.3 
37.4 
36.6 
39.0 
37.6 
41.3 
4< I,. 3 
B2.44 
39.3 
80.0 
38.3 
36.7 
343.7 
35.0 
36.0 - 

BAROMETER. - 
Max. 

29.5: 
29.7) 
30.0: 
30.1 I 
30.22 
30.21 
30.06 
30.1G 
30.24 
3024 
30.20 
29.98 
29.80 
29.71 
29.72 
29.92 
29.92 
29.92 
29.85 
29.80 
29.88 
29.88 
29.88 
29.88 
29.83 
29 78 
29.83 
29.83 
29.80 
29.87 
29.92 
29.93 
89.94. 
30.08 
30.08 
79.98 
30.01 
29.96 
Z9.92 
!9.97 
29.97 
33.85 
!9.83 
!9.70 
!9.70 
!9.75 
__ 

- 
Min, 

2 9 3  
29.5( 
29.7! 
30.0: 
30.1 I 
30.06 
30.0t 
30.0C 
30.1 6 
30.2G 
29.98 

29.60 
29.68 
29.68 
29.72 
29.92 
29.85 
29.80 
29.78 
9 . 8 2  
9.88 
Z9.88 
Z9.83 
39.72 
!9.70 
!9.?8 
!9.78 
!9.78 
'9.80 
'9.87 
'9.92 
'9.93 
9.94 
9.95 
9.97 
9.96 
9.92 
9.73 
9.83 
9.85 
9.u3 
!L66 
9 . a  
9.70 
9.70 

29.8a 

- 
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- 
181 

- 
a"1 
21 
1 
1 
21 
2 
2' 
2: 
2, 
2. 
2( 
21 
21 
2! 
3( 

- 2  

4 
t 
t 
1 
E 
5 

1c 
11 
1 2  
13 
14 
16 
16 
17 

19 
20 
21 
2.2 
23 
24 
26 
26 
2'1 
28 
29 
30 
31 

$ 1  

is 

- 

N W b N  
to N E b N 

to N W 
N.erly, W.erly 

N N E 
to N b W 
N to N W 

N W  
N W. var. 

S W b S to S b W 
S to S b E 
S b E 

Variable 
Ditto 

s.erly, var. 
S.erly, s E 

S b W, S W b W 
S b W  

s b to S W 
to s b w 
Variable. 

S,erly, to s W 
s w b W to s 
to S W b W 

to S b W 
W b S to S W 

s w  
W S W 

t o w  
N W to N b E 
s w t o s b w  
s W, W, var. 
Ei W, vnr. 

S W to W N W 
N to W S W 
W.erly, vm. 

Variable 
E b S to S S W 

S to W 
w, VW. 

Variable 
N E to E S E 
E to N E b N 
,N E to N W 

N.erly 
Variable 

Situation and 
llemarks. I Meteors and 

Weather. 
WINDS. 

Direction. I Force. 

Hardgale Much snow Drift ice and floes 
to Strong breeze Hazy, clear Ditto 
to Light breeze Clem Drift ice 
Light airs, calm Ditto Much drift ice 
Fresh breeze Clear, cloudy At sea 
to Strong gale Much snow Ice streams 
Very strong gale Snow Ditto 
to Fresh breczc Cloudy, snow Ditto 
Light airs Clear At sea 
Freshgales Hazy, showery Ice streams 
Strong gales Fog or mow Ice-field, &e. 
Strong gale Thick fog Ditto 
Presh br. light airs Hazy, clear Ditto 
to Cafm 
Moderate breeze Nay, thick fog Ditto 
Ditto Thick fog Much drift ice 
Light or mod. br. Ditto Ditto 
Fresh breeze Ditto Ditto 
Light airs Ditto Ditto 
Moderate breeze Fog shoRers, fog Drift ice and floes 

Ditto 
Crowded ice 

t o  Calm F066Y 
to Moderate breeze Fog, snow 
Moderate breeze Fogshowers Much drift ice 
Ditto Thick fog Floes and drift ice 
Fresh breeze Ditto Ditto 
Moderate breeze Fog, rain Ditto 
Fresh gale Rain, fog Ditto 
Moderate gales Constant fog Ditto 

Ditto Fog, cloudy At sea 
tocalm Thick fog, clew Floe rind loose ice 
Strong breeze Cloudy, fog At sea 
Calm, mod. breeze Cloudy, clear No icc 
to Strong breeze Cloudy Spitzbergen in sigh1 
to Moderate brccze Cloudy, hazy 
to Calm Cloudy No ice 
to Moderate breeze Cloudy, rain 
Fresh breeze Cloudy, rain, fog Ditto 
Ditto Rain, fog Ditto 
Str. br. light airs Ditto 
Chiefly calm E f c k  fog Ditto 
Calm, light airs Ditto Ditto 
to Strong gale Fog showera Ditto 
Fresh breeze Ditto Drift ice and floes 
to Calm Thick fog W. G r e e d  in s ig l t  
Calm, moderate br. Fog, clear Crowded drift ice 

Snow showers, hazy Drift Ice and floes 

Fresh breeze Fog, clear Loose icc 

Ditto 

At sea, no ice 

I 
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-7 
1818 

I - 
21 
E 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 

c, i!; 
3 
4 
5 
G 
7 
8 
9 

10 
11 
12 
13 
14 
15 - 

Liati tude. 

'709.60 
71.10 
71.34 
r2. 1u 
72.30 
74.40 
75.39 
78.10 
78.30 
78.16 
78.10 
78. 6-  
78. 0 
78.27. 
78.35 
78.26 
78.36 
78.26 
78.10 
77.55 
"77.59 
78, 0 
77.68 
77.65 
77.59 
77.4<0 
77.31- 
78. 0 
78. 6 
78.30 
78.28 
78.25 
78.20 
78.28 
78.35- 
78.50 
78.22' 
78.28 
78.25 
78.20 
78.30 
78.34 
78.50 

79. IO 
79 18 

78.47 

LAPP. No I. 

pongitude. 

6.50 W 
6.20 
5.28. 
4.26 
3. 0 
1.44 E 
2.40 
5.1 0 
6.20 
410 
4. 0 
3.10 
3.30 
1.60 
2.20 
1.40 
1.30 
0.40 W 
0.50 
0.55 
0.CO 
1. 0 
1. 2 
0.42 
0.30 E 
0.10 w 
0.40 
0.50 
1.20 E 
0.19 
0.30 
0.10 
0.10 w 
1.10 E 
0.55 
0.20 w 
0.40 E 
0.30 
0.30 W 
0. b E  
2. 0 
1.40 
2.20 
3. 0 
3.25 
3.12 

- 
a 
- 
I7 
28 
29 
31 
32 
27 
30 
29 
22 
22 
19 
22 
28 
28 
30 
30 
24 
22 
15 
20 
26 
30 
26 
22 
1 9  
20 
29 
30 
30 
28 
24 
24 
27 
27 
27 
28 
29 
33 
34 
34 
33 
32 
PO 
344 
32 
32 - 

THERMOMETER. - 
[in. 
- 
26 
26 
Z6 
30 
30 
e4 
29 
16 
19 
14 
14 
13 
ZO 
24 
28 
25 
24 
18 
12 
13 
19 
27 
23 
19 
18 
16 
24 
30 
25 
29 
22 
2s 
25 
26 
26 
26 
26 
31 
33 
32 
31 
30 
32 
31 
50 
13 - 

Med. 
- 
26.3 
26.7 
27.3 
30.4 
31.3 
26.7 
31.0 
22.3 
20.4 
17.0 
17.0 
16.3 
24.0 
26.0 
28.6 
28.0 
24.0 
19.3 
15.2 
16.8 
22.4 
28.7 
25.0 
20.3 
18.8 
15.0 
25.7 
30.0 
28.4 
25.5 
22.6 
23.3 
26.0 
26.3 
26.4 
2'7.0 
27.7 
32.0 
33. 7 
33.3 
32.3 
30. 6 
35.4, 
32.3 
31.0 
31.3 - 

- 
eck 
- 
27 
27 
89 
30 
32 
26 
92 
16 
22 
16 
18 
14 
24 
24 
28 
29 
04 
18 
14 
20 
22 
29 
26 
20 
19 
18 
24 
30 
25 
28 
22 

- 

BAROMETER. 

30.45 
30.54 
30.47 
30.44 
30.04 
29.80 
29.82 
29.78 
29.70 
29.90 
29.90 
30.05 
30.29 
30.32 
30.34 
30.20 
30.14 
30.02 
29.85 
29.88 
30.00 
30.00 
30.02 
30.06 
30-08 
30.20 
30.22 
30.18 
29.70 
29.30 
29.40 
29.50 
29.70 
29.85 
29.86 
30.02 
30.02 
30.00 
29.96 
29.63 
29.90 
30.15 
30.22 
30.30 
30.20 
30.22 

- 
Min. 

30.25 
30.45 
30.44 
30.04 
29.60 
29.60 
29.74 
29.40 
29.4,O 
29.70 
29.88 
29.88 
30.05 
30.29 
30.20 
30.14 
30.02 
29.80 
29.73 
29.85 
29.88 
29.90 
29.88 
30.02 
30.00 
30.08 
30.18 
29.70 
29.30 
2 9.30 
29.30 
29.40 
29.60 
29.70 
29.85 
29.86 
30.00 
29.96 
29.25 
29.25 
29.63 
29.00 
30.16 
30.20 
30.20 
30.16 

- 
Med. 

30.35 
30.49 
30.46 
30.24~ 
20.82 
29.70 
29.78 
29.57 
29.55 
29.80 
29.89 
29.96 
30.17 
30.32 
30.27 
30.17 
30.08 
29.91 
29.79 
89.86 
29.94 
29.95 
29.95 
30.04 
30.07 
30.14 
30.20 
29.94 
29.50 
29.30 
29.35 
29.445 
29.60 
29.77 
29.86 
29.94 
30.01 
29.98 
29.60 
29.44 
29.77 
30.02 
30.19 
30.25 
30.20 
30.19 - 
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6 
6 
7 
€3 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
4 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 

' 2 
3 
4 
5 
ci 
7 
8 
9 

10 
11 
12 
13 
18 
15 - 

I WINDS. 

S E t o S W  
t o N W  

Variable, s 
S b W t o W  

N N W , N  
N N E , N W  

N W, vnr. 
S . W S W t o N  
N N E t o E S E  

S E.erly 
Variable 
N E b E  
N E b N  
t o N b E  

N b E  
N t o W b N  
W.erly, var. 

Variable 
E b N , N E b E  

N E b N t o N b B  
t o W b N  
t o S S W  

to S 14; & S W 
to W b N 
to  S ,  var. 

N , N  N W 
N 

N N \ V , W N W  
W b N t o N W  
N N W t o N W  
W N W,vnr. 
wsw,sw 

S S W t o S S E  
t o E t o N b E  

to N 
NNIG,NE 

N N A,var. S 
S b W t o E S E  

S S E  
t o  s w 

w sw,  vnr. 

g W b N , W S W , N  

Force. 

Strong breezes 
to Light breeze 
to Fresh breeze 
to Strong gale 
Strong gales 
to Light airs 
to Strong gale 
to Fresh breeze 
Light breezes 
Light airs 
Fresh gales 
to Calm 
to Moderate breeze 
Light airs 
Near calm 
to Fresh breeze 
Strong gale 
Hard gale 
Ditto 
Ditto 
to Calm 
Light airs, calm 
Ditto 
Fresh breeze 
Fresh gales 
to Moderate brceze 
Fresh gnlcs 
Strong ga. light br. 
Cnlm, frcsh gale 
to Calm 
to strong gale 
Frcsla hreezc 
Strong breeze 
Light airs 
to Moderate brecze 
Moderate breeze 
to Fresh breeze 
Strong gales 
Fresh ga. mod, br. 

Light airs 
Calm, light hrceze 
Light airs 
to Moderate breeze 
to Ikesh brccze 
Gentle breeze 

Fresh gales 

Weather and 
Meteors. 

Snow showers 
Cloudy, clear 
Cloudy 
Clear, snow 
Fog showers, cloud: 
Cloudy 
Snow, fog, cloudy 
Cloudy, snow show 
Clear, cloudy 
Cloudy 
Snow, clear 
Clear 
Ditto 
Partially clear 
Clear in the N W 
Cloudy, ditto 
Thick snow 
Snow, hazy 
Clear, snow 
Clear 
Cloudy, snow 
Snow showers 
Cloudy 
[ce blinks, snow 
snow showers 
Ditto 
Clear, cloudy 
Foggy, hazy, snow 
Hazy, snow 
Clear, mow 
Snow showers 
Ditto 
Cloudy 
Hazy, clear 
Snow, fog, rain 
Fog or snow show, 
Fog or snow 
Fog, hail, rain, sno' 
Snow, rain, slect,fo 
Snow or fog show. 

Snow showers 
Thick fog, snow 
Fog shower, cloud 
Hazy 
Ditto 

Cloudy, snow 

Situation and 
Remnrks. 

Bay and drift ice 
Ice streams 
Ditto 
Drift and bay ice 
A little ice 
Ice streams 
No ice 
Drift ice 
Ditto 
Ice strefuns 
Much ice 
Much drift ice 
Ice streams 
An open pack 
Ditto 
Ditto 
Drift and bay ice: 
Ditto 
Near a west pack 
Ditto 
Flocs nnd heavy icl 
Ditto 
Much ice 
Heavy drift ice 
Floes and drift ice 
Drift ice 
Bay and drift ice 
Some ice 
Ice streams 
Floes near 
Heavy drift ice 
Icc streams 
Ditto 
Ditto 
Flocs, drift ice 
Fields, floes, &c. 
Field 
Ditto 
Ditto 
Floes, drift ice 
At sea 
Loose ice 
A pack near 
Ditto 
Ditto 
Field near 
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- 
1818 
- 
2 16 
I: 17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

5 1  

3 
4 

2 . 2  
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9 

12 12 

13 I 
16 
17 
18 
19 
20 
21 I E 
24 

27 
28 
29 
30 

- 

Latitude. 

79926' 
79.30 
79.28 
79. 0 
78.31' 
78.10 
77.45 
77.40 
77. 1 
75.40 
75-44.. 
76.10 
75.M 
75.40 
75.10 
74.54. 
74.20 
74.50 
75.50 
76. 0 
76.10 
75.56 
75.50 
76.58. 
76.30 
76.30 
76.30 
76.25. 
76.20 
77.10 
77.55 
78.40 
79.10 
79.15 
79.221 
79.19. 
79.11. 
79.140 
79. 8 
79. 6 
79. 5 
78.55 
79.10 
78.40 
78.48 
78.18. 

Longitudo. 

2.42 E 
2.11 
2.20 
4.22 
4. 0 
2. 0 
3. 4 
2.46 
2.30 
2.30 
0.10 w 
2. 0 
3.40 
8.20 
8. 0 
9. 0 
7. 0 
8 20 
5. 0 
4.30 
4. 0 
3.30 
3.10 
3.40 
3. 0 
3.20 
3.30 
2. 0 
1.10 
1.30 E 
1.10 
7. 0 
9. 4 
6.30 
5.65 
6.10 
6.10 
7.30 
9.15 
9.22 
9.24 
9.55 
7.30 
6. 5 
6.30 
4.30 

THERMOMETER. - 
Max - 
34 
34 
34 
32 
34 
32 
32 
31 
34 
35 
38 
32 
34 
32 
34 
36 
32 
30 
36 
36 
33 
33 
36 
35  
35 
35 
35 
36 
32 
36 
38 
38 
36 
38 
34 
46 
44 
44 
48 
45 
38 
46 
41 
41 
36 
41 - 

- 
,fin, 
- 
29 
30 
31 
29 
31 
31 
30 
29 
31 
34 
32 
31 
30 
30 
32 
30 
30 
34 
34 
34 
30 
32 
38 
32 
33 
34 
34 
28 
29 
32 
35 
36 
34 
33  
34 
34 
40 
42 
42  
38 
3fi 
40 
39 
39 
34 
33 - 

- 
Med- - 
31.7 
31.7 
32.4 
31.0 
32.0 
31.3 
31.0 
30.0 
32.3 
34.4 
35.5 
31.3 
31.4 
31.0 
33.0 
32.7 
30.7 
36.5 
34.5 
34.6 
31.7 
32.3 
35.0 
344.0 
34.0 
34.3 
34.4 
32.3 
30.7 
34.6 
36.3 
37.4 
35.0 
35.7 
3 4.0 
40.0 
42.0 
42.7 
46.0 
441 .6 
37.3 
42.3 
40.0 
40.0 
34<.7 
38.0 

BAROMETER. 

Max. 
7 

30.16 
30.04 
30.02 
29.98 
29.96 
29.93 
29.87 
29.78 
29.76 
29.65 
29.55 
2 9.70 
29.76 
29.76 
29.70 
29.82 
29.96 
29.98 
29 98 
29.90 
29.86 
29.86 
29.86 
30.06 
30.08 
30.08 
30.08 
30.08 
30.08 
29.98 
29.88 
29.74 
29.70 
29.95 
30.08 
30.08 
30.08 
29.90 
29.88 
29.80 
29.82 
30.10 
30.10 
20.01 
39.88 
29.98 - 

Min. - 
30.04 
30.02 
29.98 
29.96 
29.93 
29.87 
29.78 
29.76 
29.65 
29.35 
29.35 
29.55 
29.70 
89.70 
29.62 
29.70 
29.82 
29.96 
29.90 
29.80 

29.7E 

29.86 
30.06 
30.08 
29.92 
29.92 
29.9E 
29.86 
29.74 
29.61 
29.61 
29.7C 
29.96 
30.0s 
29.9c 
29.H 
29.8C 
29.6f 
29.61 
29.82 
29.Z 
29.3f 
29.3f 
29.8! 

2 9 s  

29.78 

-- 

Med. - 
30.10 
30.03 
30.00 
39.97 
z9.94 
29.90 
29.83 
89.77 
29.70 
29.50 
29.45 
29.62 
29.73 
29.73 
29.66 
29.76 
29.89 
29.97 
29.94 
29.85 
29.83 
29.82 
29.8% 
29.96 
30.07 
30.08 
30.00 
30.00 
30.03 
29.93 
29.81 
29.68 
29.66 
29.83 
30.01 
30.08 
29.99 
29.89 
29.84 
29.74 
29.72 
29.96 
29.94 
29.70 
29.63 
29.93 - 

Thermometer hung over the ship's side, against the black paint work, on which 
the sun shone, rose to 92O I 
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16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
’ 1 

2 
3 
4 
6 
G 
7 
8 
9 
10 
11 
1 2 N  
13 
14, 
I6 
16 
17 
18 
19 
20 
21 
22 
23 
2 8 
25 
26 
27 
2s 
29 
30 
31 - 

~ ~ WINDS. 

Variable 
V a r . N E b N  
Var. S W.erly 

S S W t O W S W  
W b S t O S S W  
t o w 6  W.var, 

N toN E 
N N E  

N t o E N E  
io E 

to E S E, var. 
E b N t o E S E  

t o S E b S  
Var. N E t o N b W  

t o N W b W  
V a r . W S  W 

S W b S t o W  
t o  N W, var. s 

S b W  
t o  S W, var. 
E.erly, N E 

N b E  
N.erly 
S b E  

S E t o E b S  
N E b E t o S E  

b E t o N h W  
S W.erly, vur. 
S W.erly 
S W b S  

S W t o S E  
t o S S  W 

N W  
Var. W S  W 

S W  
E,erly, var. 

Var. 
Ditto 
Ditto 

Var. S.erly 
W N W t o N N V  

S S W t o S S E  
s t o s  w 

S t o E N E  
S t o W & N  

N 
- .- - __ - - 

1 Direction. Force. 

Mm,  light breeze 
o Calm 
o Moderate breeze 
o Strong breeze 
.o Moderate breeze 
o Fresh breeze 
.o Calm 
Fresh brecze 
Fresh or Mod. br. 
strong gale 
.o Light airs 
Strong br. mod. br. 
to Fresh breeze 
to Calm, strong gR. 
to Fresh breeze 
Calm to strong br. 
to Moder. breeze 
to Calm 
to Strong gale 
Mode?, br. calm 
Calm, fresh breeze 
to Moderate breeze 
to Calm 
to Fresh breeze 
Fresh breeze 
to Light brceze 
Moderate brecze 
to Calm 
Light airs 
Fresh breeze 
Fresh gales 
to Calm 
Fresh or mod. br. 
to Calm 
Gentle br. calm 
Light airs, calm 
Calm, light airs 
Calm, light breeze 
Chiefly culm 
Calm to strong gall 
I’rcsh br. light airs 
l’resh gale 
Strong ga. fresh br 
to Hard gale 
Very hard ga. ealn 
Calm. gentle brea 

Meteors and 
Weather. 

h o w  showers 
Ditto 
3itto 
3itto 
how, clear 
Fog, snow 
Snow showers 
Zloudy, sflow 
how, hazy 
Haze, rain 
Thick fog, cloudy 
Fog, snow 
Thick fog 
Fog, snow, rain 
Ditto 
Clear, fog 
Thick fog 
Beautifully clear 
Ditto, cloudy 
Fog 
Fog,rdn, snow, ha 
Ditto 
Fog 
Fog, haze, cloudy 
Fog, rain 
Thick fog, rain 
Thick fog 
Constant fog 
Fog, snow 
Fog, rain 
Much rain 
Rain, fog 
Rain, fog, snow 
Fog, clear 
Fog 
Fog, clear 
Clear, rain, fog 
Rain, clear 
Fine clear weather 
Clear, rain, fog 
Cloudy, clear 
Clear, rain 
Cloudy, rain, fog 
Rain, fog. hnzy 
IInzy, cloudy 
Cloudy, clear 

- 
Situation and 

Remarks. 

Field near 
Ship inclosed in ice 
Ditto 
Spitzbcrgen in sigh 
No ice 
Ice streams 
Ditto 
Ditto 
At seu 
No ice 
Ditto 
A pack near 
Brash ice 
Crowded ice 
Ship beset 
Near a pack of ice 
Ditto 
Io  a bay of the ice 
Ice near 
Ice streams 
Pack near 
Heavy s t ream 
Ice streams 
Ditto 
In an open pack 
Sailing ice 
Crowded ice 
Enel. in a bay of ici 
At sea 
Ice in sight 
Ditto 
Near Spitzb no ice 
Spitzb. 3 miles ofF 
Loose ice 
In  open pack 
Ice and land in 8 9  
,Char. Isl. S S E, 2 

Ditto, S S 1% 21 
Mitre Cape, S E 5 

~ Ditto, 

Pair Foreland in sig. 
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ON THE FOREGOING 

METEOROLOGICAL TABLES. 

Tim zoiszds in the preceding Tables, are estimated from 
the true north, being in a11 cases corrected by the application 
of‘ the variation of‘ the compms. 

I n  the first three years, 1907, 1803, and 1809, the day 
commences at twclve at noon, according to the usual nauti- 
cal estimation, and is twelve hours earlier than the day by 
civil reckoning ; but the time, in every succceding year, IS 

the civil day, coinmencing at twelve at night. 
Those Latitudes and Lon ‘ I d e s ,  Iiaving an asterisk 

anncxed to them, were deduce f from celestial observations, 
find are conscquently accurate. The otliers, being f‘rorn 
cstimation, are liable to sonic error ; but nothing suficicnt 
to aifect the general results. 

In  thc Tables for the first three years, the column 
supersciibed ‘( T/le!rmonzeter,” consists only of’ a single daily 
obscrrdon ; but as this observation was intentionidly made 
at a different hour almost every day, and as often near the 
hovr of mid-night as of mid-day, it is presuinecl tliat the 
ancan teinperatrire derived tIicr&oin, will be very mnrly 
the same as if inore o?>servations liad been registcrcd. I n  
these three Tables also, the Barorneter is iiicrcly marked 
011ce $day, and that at the h i e  of iioon. 

I n  the last nine years observations, however, the Ta-  
t h  arc more complete ; tlic columiis lieaded “ Barometer,” 
includiug the daily estrcmes, axid those entitled “ Y’ltcrn~o- 
meter,” consisting of the result of three or four daily obser- 
vations. But as common Thermometers onIy were used, 
the cxtreines of temperature that occurred may not be al- 
ways shown, excepting wheti these extremes wcre rctriarl- 
able; in ivhicli casc, I was very particular in rc.gistering 
 hem. As all tliesc obscrvatioiis on the tempcmture, wcrc 
niarle at irrcpilar hours of the day a i d  night, t h y  will 
doubtlcsr afibrd a very close approximation to the incan 
teinperaiure. AI1 the thermometers uscd, wcre graduated 
according to Pnhrcnheit’s scale. 

For the sake of‘ \weviiy, 111 the two columns of (( TViiad~,’’ 
I have distinguished the progressive veering of thc 
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wind between two points, and the progressive change 
between two denominations of stren th or “Jbl-ce,” ky the 
intervention of the particle to. TIUS when the wind is 
marked as having blown from cast to  north, it must be un- 
derstood to have either vccred from the former to the lat- 
ter, or to have fluctuated between the two extremes ; or, in 
most instances, to have blown ii-om every intermediate point. 
And the same application of‘ the word to, has been used to 
connect the winds of two contiguous days. Thus  on die 
24th of April 1807, tlie wind is rcgistcred “ N v \ T  to E b N,” 
and on the followins day, “ to N ;” that is, on the former 
day, N. W. progressively to N. N. E., and as far as E. by N.; 
and, on the M e r ,  from E. b N. back again to N. On tlie 
other hand, on April l l th ,  the wind stands E. S. E., E. N. E. 
I n  this case, tlic change of wind fi-om E. S. E. to E. N. E. 
has been sudden, and not progressive, as in the cases where 
the particle to is $weit intermediately. It inay also be 
right to mention, that whatcver inay IIC the interval be- 
tween two points connccted by the pmticle to, the change 
in the wind has $mays h e n  performed in the shortest ~ v a ~  
round thc compassi Tlius April 20. 7811, tlie wind is 
registered W. S. W. to N. N. E. ; that is, fi-oin W. S, UT. 
towards the W., N. W., N. and N. N. E., and not from 
W. S. W. to S., S. E., E. andN. N. X.,bewuse thc interval 
in the latter instance is above a semicircle. 

In  the register for May 1818, are introduced two addi- 
tional columns under “ Tllernzornetcr ;” showin4 the r e h  
tive temperature of the air near the deck, and ot the mast- 
bead, 90 feet higher, or 106 feet above tlic surface of the 
water, Thc mean lenipcrature by the deck tliennometer, 
is %P.6 ; but of the mast-liead tliermometcr, thc mean is 
9W.3, being 3”.3 lowcr. As this reduction of’ temperature 
is greater by 9.3  than what is supposed to be the simplc 
cEect of elevation, it may perhaps be occasioned by the coin- 
parative warmth of the water, or the radiation of lieat from 
the ship. If the latter be the cause, the niean results of 
the thermometric observations given in the following Ts 
ble, willbe somewhat too high. The figures in the “ mast- 
bead” column of this register, liaving this mark f- refix- 
ed to them, are not actual olmrvations, but are C r  erived 
from estimation, by the application of tlic usual difference 
between the temperature of thc mast-had a id  that of the 
deck. 

I n  thc last six years journals, the state of tlie Baro- 
meter marked each day, is inclusive between tlic noon 
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of that and the noon of the preceding day, or an interval 
corresponding with the day by nautical computation ; con- 
sequeiitly the (( medium" column represents the state of the 
Barometer (nearly) on the first mid-night, or beginning of 
each day. 

The  registers of the first six ears, from 1807 to 181% 
inclusive, have already been laid TI efore the Public, in the 
6' Memoirs of tlie Wernerian Natural History Society *: 
As, 011 comparison with the present series, there will appear 
some dissimilarit to prevent a hasty censure of inconsis- 
kncy, Some exp r" anation seems pro ier. The (' latitucies? 
6s longitudes," (6 force of wind; anh 6' meteors," as publisll- 
e(] in the Wernerian Memoirs, will be found to agree with 
this series, excepting so far as the necessary abridgment iil 
the remarks on the weather, may have caused some things 
to appear in tlie one, which do not appear in the other. 
The  thermometrical observations in thk series, though 
extended in their plan, and carried to decimals of a de- 
gree in the column '' medium," will be found to cor- 
respond, as nearly as possible, with the column headed 
( c  Thermometer," in the Wernerian Memoirs, excepting 
in the case of three or four trifling .typographical errors, 
and a few instances where the fractioiis of a degree had 
been omitted; the fraction of one day in excess com- 
pensating for tbc deficiency of a similar fraction on a sub- 

The means of the two series, however, will 

ter being now also altered and extended, occasions some 
dissimilarity between the two series. The a parent diffe- 

Memoirs, the state of the Barometer at noon, on1 is given ; 
but having, in my original journals, inserted t e highest 
and lowest of the mercury at every change, I have been en- 
abled now to give the extremes of pressure during each day, 
for every year, excepting the first three. Hence, though 
some of the daily observations seem to disagree in the two 
series, the means of each month are not essential1 different. 

throughout the two series. This arises from the winds in 
the Tables first published being quoted according to the 
magnetic meridian, while those now presented to the public, 
have, by tlie application of the variation, been reduced to 
the true meridian. 

. 
same. The plan of the barometrical regis- 

rence is thus produced. In  the registers in t E e Wernerian 

The direction of the winds will appear to be total T y diff'erent 

Vol. i. p. 249. and 609i-and vol. i i  p. 155, and 167. 
No. 11. 
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- - 

Year$ 

- 
1807, 
1808, 
1811. 
1813, 
1816, 
1816, 
1817, 

1807, 
1808, 
L809, 
L810, 
1811, 
812, 

1813, 
814, 
816. 
816, 
817, 
818, 

- 

~ V O L .  I. APP. froiiting p. (4R) - - 
Qi 
ta 

k 
fa 
tr 

- 
30 
30 
30 
30 
30 
30 
30 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3: 
- 

31 

10 
80 
0 
0 
0 
0 

30 
30 
30 
30 

- 

- 

'30( 

31 
31 
31 
3 1 
31 
31 

- 

)BSERVATIONS ON THE THERMOMETER.( OBSE~RVATIONS ON THE BAROMETER. - 
4.3 
0 b, I C  

U - 
13 
13 
13 
15 
20 
23 
21 

15 
15 
13 
15 
14 
15 
11 
13 
16 
19 
16 
13 
- 

17! 

10 
16 
15 
17 
16 
23 
18 
12 
16 
9 

- 

- 
15. 

15 

13 
17 
16 
9 

16 
15 

- 

- - 

- 

g $  
& &  
- 
0.182 
0.241 
0.163 
0.356 
0.314 
0.212 
0.312 

0.079 
0.147 
0.159 
0.159 
0.123 
0.162 
0.138 
0.136 
0.116 
0.159 
0.164 
0.167 

- 

- 
0.142 

- - 
0.097 
0.131 
0.089 
0.116 
0.099 
0.174 
0.325 
0.122 
0.113 
0.151 

- 
n!3 

2 B  
n s  

QrA 

- 
2.2 
0. 6 
2.5 
2.3 
3.1 
0.4 
3.5 

1.6 
1.9 
2.0 
1.1 
0.8 
0.5 
2.3 
1.4 
2.5 
1.4 
0.4 
2.6 

- 

- 
1.6 

- 
2.f 
2.! 
1.2 
1.: 
4.' 
4.' 

6 

g .$ 
~ 

98 
Latitude. gitude. 

Extremes of Extremes of Lon- 4s 
0% 
n :  - 
- 
4.6 
1.5 
2.6 
3.6 
43 
1.6 
2.5 

1.1 
1.5 
1.4 
1.9 
0.8 
1.2 
2.3 
1.0 
1.3 
9.1 
1.2 
2.2 

- 

- 

2.1 

- 
3. I; 
4.1 
3.6 
2.1 
5.4 

3. P 
3. ! 
42  

8.: 

n BIBB 

cL_ 

3.7 6.1 
1.4 7.6 
2.9 5.1 
1.4 G O  
3.8 9.6 
1.2 8.0 
2.8 5.4 
1.6 3.6 
2-2 6.9 
1.1 3.4 
0.7 2.3 
2-8 3.1 

- 
2.0 1.3 
40  6.4 
1.2 1 I 
2.3 5.2 
1.0 4.1 
1.2 1.6 
1.9 5.8 
1.8 1.6 
1.6 7.4 

SLi 

Nv; 
n 9  

Pv; 

- 
0.6 
0.8 
1.3 
1.3 
2.2 
43 
0.4 

c 

I .9 
P. 2 
0.8 
1.9 
1.9 
1.8 
2.0 
2.0 
7.5 
4 6  
1.1 
- 
2.3 

- 
4 7  
1.4 
2.3 
2.8 
2.9 
4.2 
2.6 
2.0 
1 -6 
2.9 
- 
2.1 

- 
1.u 
2.3 
2.L 

1.1 
1.9 

- 

P 

: e  
.cl 
; m  

t 

17 
IS 
22 
24 
22 
28 
24 

11 
22 
17 
25 
2 4 
18 
16 
20 

23 
2.i 
18 

- 

i n  

- 
9.7 

- 
22 
19 
25 
20 
29 
24 
22 
28 
21 
29 
- 
!39 

- 
2 !I 
21 
26 
21 
2e 
26 
- - 

d z 
2 
- 
39 
27 
32 
54 
49 
33 
52 

20 
14 
26 
28 
28 
24 
20 
27 
26 
32 

20 

- 

28 

- 
4.4 

5 
13 
!4 
LG 
(4  

iEj 
{ B  
- 1  

- 
16 
9 
5 

- 8 
- 6  
12 
4 

14  
18 
10 
s 
5 

10 
12 
7 
8 
8 

10 
12 

- 

- 
0.2 

5 

22 
15  
22 
23 
26 
21 
16 
27 
20 
23 

- 

Month. 
Date. u -- 

-- 
0.8 9 
0.5 2 
2.4 4 
3.0 2 
2.5 4. 
1.6 ' 

5 5  
2.1 3.7 

9 
25 

24 
10 

15-16 
3 

i9.2a 

April, 
I 

GO. 9-75.36 66354~6".36'W, 13' 10'E 
65.11-76.20 ' 71.449 6.40 W, 10.40 E 
69.40-77. 8 ~ 73.34 3.31 W, 16.32 E 

9.8 5.5 1.7 

4.6 5.9 1.9 
5.6 2.6 3.1 
5.7 1.5 2.6 
4.2 4.2 6.1 
6.9 3.6 0.9 

5.2 7.8 6.0 

2.2 3.7 2.0 
4 3  1.4 1.3 
6.6 2.7 2.3 
0.6 2.4 0.5 
4*.7 1.6 - 
2.6 0.7 2.5 
5.7 1.3 0.5 
3.8 1.6 1.1 

5.3 2.5 3.1 
4b7 0.7 0.7 

23.77 ~ 36 
21.48 1 37 
26.24 50 
26.48 55 
29.12 45 
29.20 56 

1 
- 
34 
32 
36 
36 
33 
34 
32 
34 
34 
40 
38 
32 
- 
14,.( 

(4.0 

35 
39 
38 
37 
18 

- 
2.44 
4 55 
4.94 
4.94 
3.82 
5,02 
44.27 
4.22 
3.59 
4.94 
5.08 
b19 

- 
22.84 
25.64 
22.52 
18.30 
19.71 
23.97 
22.39 
20.64, 
31.90 
24.57 
27.68 
E3.80 
- 
22.81 

- - 
9.96 
'9.1 2 
,1.15 
9.99 
4 1 5  j 

f 
11 

4 
31 
I" 
1 f  
3 

11 
If 
1 4  

15-lG 
8 
- 

11,181 - 
20 
6 
5 

10 
9 

13 
2.3 

I 1.2 10 

0.5 5 
4.3 1 4 7 

7 
7 
9 
6.5 
5.4 
7.5 
7. 
5.0 
7.4 
5 
5. - 
6.6 

3 
5 
3 
4s.5 
5.0 
G. 5 
6. 5 
5 
3 
4 
- 
&G 

- 
4.. 5 
s.3 
6.t 
5. 5 
3.e 
3. 0 
- - 

76.45 7. 3 E, 12.20 E 
77.48 5. 0 E, 9. 0 E 
75.49 
78.21 2.50 E, 10.10 E 
77.26 5.36 I<, 9.50 E 
76.30 8. 8 E, 15.13 15 
78.29 1.10 13, 8.16 E 
77.43 0. 0 E, 8.30 E 
77.46 3.15 13, 9.40 13 

5.4.0 E, 23. 0 E 

78.49 4,50 E, 10.30 E 
77. I 11.20 w, 5.50 E 
76.55 6.50 W, 6.20E 

78.26-76, 2 
76. 6-78.37 
73.38-79. 0 
76.58- 79.20 
76.4,G- 78.34 
72.38- 76.37 
17. 9-79.54 
76.46- 78.20 
76.4.0-78.45 
17. 4 - 79.65 
75.12-80. 5 
70.50-78.36 

22 
14  
24 
11 
15 
10 
9 

12 
10 
144 
24 
14, 
- 

1.8 , 1.2 4 
1.8 0.9 3 5 

3.$ I 1.6 8 
1.1 , 1-6 6 
5.9 2.8 2.5 
2.1 1.2 1.6 
1.5 2.0 4 ~ 0  
3.4 2.2 2.5 

3.9 1 1.8 2.8 

' 

_c_ 

4.6 2.8 5 

53 3.1 5.5 
1.4 2.6 1.5 

1.4 0.9 8.0 
1.3 3.7 4.5 
2.5 1.7 5.0 
3.1 2.41 3.5 
431 4 4 ,  I 4.0 
5.6 1.7 I 3.4 
3.0 2.0 j 5.0 
--- 
3.2 12.5 1 4.5 

1.3 1.5 6.. 
3 0 3.8 45.: 

3.8 5.4. 3. 
3.7 2.9 5.. 
3.G 3.7 9.( 
3.2 G.5 5.: 

I 

4 10.5 

4 5.5 
5 8.8 
3 4.5 
5 8.5 
-- 
4.1 6.1 

1 1  
2 1.5 
1 1  
6 6  
3 3.; 
5 4.c 
4 2.; 
2 9' 

3 3.6 
4 8.2 

-- 
3.1 3.2 

-- 
4 G  
4 3.5 
3 5  
1 1  

4 Z.! 
1 1 O.! 

- 

7- 807-1818, General. 
mean of 12 years ob- 
servotions in May, . 

urns & Extremes, 

June, 

813, ~ - - 

- - 

3 309-1818, General 
incan of 10 yearsob, 
scrvationfi in June, 
ims and Extremes, 

112, July, 
113, - 
144, -. 
'1 5, - 
17, 
18, 

-- - 

77.17 - - 
70.60-80.5)/ - I - - 53.00 

2.90 
3.94 
2.N 
3.47 
2.97 
5.23 
3.75 
3.G5 
3.38 
4'58 

- 
, I  

'7.40-79.57 79. 7 5. 4 E ,  7.10E 

8 0-79.20 78.35 5. 0 E, 8. 0 E 
7.14-79.26 78.19 5.27 E, 9. 5 E 

:0.50- 78.344 71.11 3. 0 E, 12.30 E 

1.25-78.54* 78.23 3.38 E, 6.20 E 

5.47-79.15 77.45 2.55 E, 8. 0 E 

6. 43-78-39 77.39 5-40 W, 1. 0 E 
5.10-70.30 78. 0 8. 0 W, 4'.22 E 

7.45-79. o 78.27 4 o E, 7.30E 

8. 6-80. 1 79. 6 2. 5 W, 6.50 E 

10 
I O  
8 
8 

LO 
8 

!O 
9 

I4 
!5  

8 29.861 ~ 30.37 29.50 0.87 24-25 

10 29,841 30.11 29.4.2 0.69 12 

13 29.813 I 30.36 29.4q2 0.94 22 
1 0  29.908 I30.25 29.50 0.7.5 13 
10 29.840 ' 30.30 129.25 1.05 8 

-13 29.993 30.30 29.67 0.63 9 

17 29.878 50.21 2931, 0.87 30 

I /  

28 0.445 

24 0.4.0 
24, 0.30 
24 0.55 

2& 0.71 

24 0.50 
2.E 0.45 
8 0.42 

28 0.23 

1.83 40 
0.86 40 
3.87 4*5 
1.09 43  
0.95 40 
-- 

I 
.297 40.5 I 

!3 18-19 
I7 11.12 

lo 

3.0 3.! I -1- ' 
I -  

[ t-'--'-- 

0.122 

- - 
0.125 
0.161 
0.171 
0.080 
0.070 
0.156 
- - 

- 78.15 - - 
3.50-80. 11 - 1 (A.0 W, 12 30 E) - ((5.8. 

I 9 I 13) I - !(30.31 129.25(1 12)'(8 1818 
_I I I 

36,5( 

3.89 
4.98 
5.31 
2.4<9 

- 
5.24-78.58 77. 0 1 7 E, 6.48E 
'.10-78.20 75.21 1. 0 E, 10.56 E 
!..15-80.25 74s.32 0.10W, 10.36E 

1.27- 76.20 75, 8 10.37 W, 13.1012 
-20-79.22 77.30 9. OW, 9.55U 

1. 6-76.57 70.21 2. 0 W,14.4,0E 

2 9 29 906 30.32 29.40 0.92 * 17 
2 11 29.825 30.30 29.50 0.80 4 
4 16 29.836 30.17 29.32 0.85 31 
6 12 ~9.946 30.27 29.M 0.61 20 
0 10 29.851 30.08 29.s.5 0.45 244 
3 12 29.883 30.10 29.38 0 72 29 

14.28 85 

41-62 $8 
43.62 58 
16.79 4.5 

$0.97 62 

16.30 4.8 
12 0.19 2.11 
12 0.63 4..8 1. 

6.G 8,s 3.8 1.2 
6.5 4.3 0.9 1.9 



Year. 

- 
180% 
1807, 
1808, 
1810, 
181 1, 
1813, 
1815, 
181 6, 
1817, - 

Latitudes. 
._._- 

Sum. 

.- 
231247' 

457.47 
7911.59 
4060. 7 
2053.16 
2731.45 
2668.41 

776.10 

602. 3 

--- 
18572.55 

76.45 
--- 

TABLE B. 

For Determining the mean ANNUAL TEMPERATURE of LATITUDE 'i'&"., and of the NORTH POLE. 

1 
j,p," 
IN N E. 

s g  

1.0 
11.0 
7.4 
40 
8.3 
9.8 
1.8 

-- 
4.6 

- 
51.8 

r-- 

Interval. 

- 
April 1% to hfay 12. - 23. to Apr. 30. 
- 25. to Apr. 30. - 9. to May 16. 
- l.to May24 
- 15. to May 10. 
- 10. to May 14 
- 10. to May 14.. 
- 21. to  Apr. 30. ---- 

3 6  

g 8 
30 

38 
54 
26 
35 
35 
10 

!42 sums, ' -  - 
Means, - - 

Correction for 1' 15' of 
See p. 367. of this 

- 

E;: 
-- 

30 
8 8  
6 6  

116 
161 
78 

113 
108 
30 

656 
-- 
-- 

I Thermom. 

S b E  SMbS 
to to 

j s w -  WSW. 

0.8 1.3 .- 0.7 

0.2 0.7 
3.4 3.3 
2.7 2.8 
1.7 52 
0.8 0.7 - 0.6 

9.6 13.2 

-- - 

- - 

-- c_- 

W b S  
to 

WNW 

3.6 
0.3 
1.8 
3.9 
7.4 
1.6 
415 
1.2 
0.9 

25.1 

-- 

-- 

Mean Temperat. of the year, L a t  7ao, 

E b N  
to 

ESE.  

2.8 
0.4 

-5.1 
41 
1.9 
0.8 
3.5 
0.8 

19.7 

-- 

-- 

- 
SUm. 

.- 
539" 
181 
83 

GI0 
1089 
523 
Gl7 
7 72 
150 

C564 

L8.86 

-_ 
- 

-1.86 
.- 
17.00 - 

S E b E  
to 

SSE.  

1.6 - 
0.6 
3.2 
1.2 
1.F 
4.3 

-- 

- -  

- - 
12.5 

- 
4 0  - -  - -  
3.6 
3.1 
3.4 
5.0 
2.9 
0.2 

22.2 
- 

- 
EbN 
to 

N E. 

2.9 
1.8 
2.8 
5.0 
9.4 
4-4 
0.9 
5.3 
1.5 

3 h 0  

- 

-- 
- 

-- 
2.0 

2.2 
3.3 
2.4 
2.2 
1.3 
0.2 

13.6 
-- 

+ 1.15 
--- 

78.00 

For the application of this Table to the determination of the Mean Annual 
Temperature of the Xortll Pole, see p. 363 of this Volume. 

NWbW 
to 

N N W. 

7.1 
0.2 
0.4 
5.7 
9.4 
1.G 
6.8 
4 9  
41 

-- 

40.2 

able. vari- I 



TABLE C. TABLE D. 
Containing a combination of Meteorologi- 

cal Results for ascertaining the Mean 
Temperature of the Atmosphere in the 
Greenland Sea in the month of APRIL, 
Latitude 7 8 O  N. 

Containing a combination of Meteorologi- 
cal Results for ascertaining the Mean 
Temperature of the Atmosphere in the 
Greenland Sen in tlie month of' JULY, 
Latitude 7S0 N. 

Year. 

1777*, 
1812, 
1813, 
1814, 
1815, 
1817, 
1818, 

Year. 1 Interval. Interval. 

-- 
1 to 31 
1-31 
1-2'2 
1-16 
1- 19 
1-31 
1-31 -_-- 

1508, 85 to  30 

Mean. 81st-22d 

Y 

1272" 
1063 
802 
569 
720 

1140 
1125 

6691 
-- 

:hemometer. Latitudes i 
-- 
2451".01 
2387.15 
1702.00 
1267.49 
1420.52 
2328.56 
2402.28 

13990.21 
-- 

J" of 
DbS. 

6 
67 
89 
48 
67 
63 
30 

l70 

- 

- 
- 

31 
31 
22 
16 
19 
31 
31 

81 

BY 7 
Correction for 6 days be-) - - .... - 

-- 
86 
96 
70 
48 
57 
95 
96 

548 
-- 

yond the InIdQLe or 
themonth, - { 

Correction for 2' l'of La- 
titude: see p. 357. of 
thisvolume, - 

36.97 

+0.31 

-0.28 

Mean Temp. of APRIL, 
Lat. 75', - 

The results for theyear 
*' Voyage t o w  the North 

77.15 

- - 
-1-0.42 

1923  I 78.0 

1 1 
~~ 

\Thermometer. I Latitudes. 
j & --- I-- . E  N"of 
' IObs. 

Correction for 24 dais 
short of the middle of 
the month, - 

Correction for 42' of La- 
titude : see p. 355. of 
this Volume, 

Latitude 75", - } Mean Temp. of JULY, 

Sum. I sum. 

37.00 1 75.00 
I 
177 are derived from the thennometrical observations of Captain Phipps, 
JIG" 

contained in his 



TABLX E. 

Abstract of Therinometrical Observations made at tthc Apart- 
ments of the Royal Society of London. 

[Rgerred to p. 287. & 35&] 

I 

I 
Month. 

January,. ...... 
February, .... 
March,. ........ 
April, ......... 
May, .......... 
June,.  ......... 
July, ........... 
August,.. ...... 
September,. ... 
October, ....... 
November, .... 
December, .... 
Annual Mean, 

Mean Temperature. 

By 20 
years Ob 
servation 

3T.4 
40.2 
42.2 
48.1 
55.5 
59.8 
63.6 
63.6 
59.1 
51.6 
43.6 
39.7 

50.4 

L__ 

- 

By Calcula- 
ion, formu. 
a Table G. 

3T.4 
38.6 
42.9 
47.6 
64.1 
(30.0 
63.6 
62.1 
57.8 
50.8 
44.7 
40.2 

49.9 

Iiffe. 
'encc. 

w.0 
1.6 
0.1 
0.5 
1.4 
0.2 
0.0 
1.5 
1.8 
0.8 
1.1 
0.5 

0.5 
- 
- 

Mean Temperature. 

By 37 j By Calcula. 
ears Ob- tion, formu 
ervation 
7 

3T.3 
41 .Q 
43.4 
4S.8 
63.7 
60.7 
64.1 
64.3 
58.8 
6'1.8 
43.8 
40.0 

50.8 

a Table G .  

3T.3 
38.5 
42.3 
47.7 
54.4 
G0.4 
64.1 
Ga. 6 
67.7 
61.0 
44.9 
40.8 

50.1 

- 
Ditk 
rencc - 
O".( 
2.7 
1.1 
1.1 
1.3 
0.3 
0.0 
1.7 
1.1 
0.8 
1.1 
0.2 

0.7 
- 

ExpJanation.-Column Rd contains the Mean Monthly Te rn  
perature, as derived from 20 years' observations, made between 
the ears 1795 and 1814 inclusive. Column 3d.k the Calm- 
1QtJ Temperature by the fornlula in Table G, founded on the 
ratio of increase and decrease of temperature, 'as obtained from 
60 years' observations at  Stockholm. In tlie use of this for- 
mula, the temperatures of January and July are all the data 
requisite. Column 4th is tlie difference between the calculated 
and observed temperatures, which, it will be obwrved, in no in- 
stance ainounts to 2 degrees. Column 5th contains the Mean 
Montlily Temperature from 37 years' obscrvationg viz.from 1772 
to 1780 inclusive, and fiom 1787 to 1814 inclusive. Uolumns 
6th and 7th are of tlic samu nature as the 3d and 4th. The 
greatest difference of the calculated and observed temperatures, 
anontli of February (in which there is possibly sone error) es- 
cepted, is 1°,7, and the avcrir;e diff'erence is W.7. 
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-- 
January,. ...... 
February, ..... 
March,. ........ 
April, .......... 
May,.. .......... 
June,. .......... 
July,. .......... 
,August,. ...... 
September,. ... 
October,. ...... 
November, .... 
December, .... 
Annual Mean, 

TABLE F. 
Containing an Abstract of 50 years Observations on the Tem- 

pcrature of Stockholm, collated for the purpose of ascer- 
taining the ratio of Increase and Decrease of Temperature 
with the Advance of the Year. 

[Latitude of Stockholm 69” 20‘ 31”; Longitude 18’ 3’ 61’’ E.] 

which is the 1s 
of the dbnth. 

- 4.350 - 5.21 6 - 2,783 
+ 1.3’18 

6.407 
12.2’73 
16.483 
17.838 
14.460 
9.441 
3.563 
0.931 -- 

Probable mean 
temperat. of thc 
peniherneron, I Month. ‘ I  themiddleday o 

difference of 

Celsius’ 
Scale. 

- 5.167 

- 0.910 
+ 3.655 

9.367 
1 4.4452 
17.640 
16.381 
13.159 
6.504 
1.303 - 2.715 

- 4.169 

temperat. be- 
Fahren. tween Jnnu- 
Scale. nry and July. - 
22.70 0.000 
24.49 0.044- 
30.36 0.188 - 
38.59 0.388 + 
48.87 0.639+ 
58.01 0.861 + 
63.76 1.000 
61.48 0.944 

43.70 0.512+ 
34.34 0.283- 

53.89 0.759- 

27.10 0.107- 

43.27 
- 

dean tem- 
erature of 
aeh month 
y Obser- 
ation. 
Fahrenh.] 

23.79 
25.19 
28.11 
88.37 
48.63 
58.69 
63.79 
61.45 
53.37 
43.89 
84.67 
27.36 

[This Table is referred to in p. 287. 290. 356. Pr. 359.1 

This Abstract is derived from an intcresting Table in the 
Annals of Philosophy,”’ vol. i. p. 113. The last column is 

the result of 54.750 observations. But as the ratio of increase 
af temperature from January to July, and the ratio of decrease 
from July to January, are not exactly regular, the 2d, 3d and 
4th columns are taken from the application of the nearest regu- 
lar ratio to the actual observations, and are Considered as being 
the probable result of the thermometric observations, had they 
been conducted through B series of several centuries. The 
difference between rhe temperature of January and that of July 
being considered as 1.000, column the 5th shows the propor- 
tionate difference between the temperature of January and that 
of any other month in the year. By the use of these decimals, 
in connection with the formula: in the next table, the mean tem- 
perature of any month, in  an countr situated to the northward 

temperature of the months of January and July, or the mean 
tcmpcrnture of thc ycar and that of July be known. 

of the 50th degree of latitu ( r y g  e, may e calculated, provided the 
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G. 

Fwmule referred to in p. 288, and 358. 

Let the mean temperature of the year be called T 
The  mean temperature of January, - b 
The  mean temperature of July, - C 

The mean temperature of April, - - d 
And the niean teniperature of any otlier month, t 

-- 
Tlicn c--Tx 1.907 = c6. -- 

or, c- (c- T x 1.907) = h .  - 
(C-T x 0.172) - T = d .  -_ 
(c - b x 0.044) + Z, = t February. 

(c- b x 0.188) + b = t March. 
-__ 

-- 
And (c - b x decimal col. ti. Table E') + b = t of the cor- 
responding month ; that is, the diflerence between the mean 
temperature of January and that of July, multiplied into any 
decimal of Table F (column S.), and the amount added to the 
tcniperature of January, givcs the teinpcrature of the month 
with which the decimal used corresponds. 

Example.-The mean annual temperature of latitude 78" N. 
is by observation IT', and the teinperaturc of July 37" ; requi- 
red the mean temperature of January, and of the succeeding 
months ? 

Then, (by formula ad), 37 -(37- 17 = '20 x 1.907) = 
-@.86, or. nearly one degree below zero, the temperature of 
January. 
And, (formula Pth), temperature of July 3'1" , 

Temperature of January, say - 1 

Difference, - 38 x 0.044 = 1.67 
Temperature of January, (add) - - 1.00 

Mean teinperature of February, - 0.67 
- 

. -  
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By these formulz the following ta lh  of the mcan monthly 
temperature of the Greenland Sea, latitude 7fY, was calculated. 

By the application of these formulae, the approximate change 
of temperature through the course of' the year, in London, in 
Stocldiolm, and in the Spitzbergen Sca, having been calculated, 
the curve described by the monthly differences in each place is 
laid down in Plate 11. fig. 8. together with the irregular curve, 
(the dotted lines), represcnting the progressive changes of tem- 
perature by observation. 

No. 111. d. 

CHRONOLOGICAL ENUMERATION O F  VOYAGlCS UNDERTAKEN BY 

THE DIFFERENT NATIONS OB THE WORLD I N  SEARCH OF A 

NOIlTHEllN COMMUNICATION BETWEEN THE ATLAX'I'IC AND 

PACIFIC OCEANS ; INCLUDING SUCH OTIIKR VOYAGES AS 

W A V E  BEEN CONDUCIVE T O  THE ADVANCEMENT O F  DISCO- 

VEllY I N  THE NOIITH. 

ADDRICVIATIONS. 

Dn. Danish. F. French. P. Portugueze. Sut. Swedish. 
nu. Dutch. IC. Icelandic. R. Russian. V. Venetian. 
E. English. N. Norwegian. Sp. Spanish. W. Welch. 

A. D. 
86'1, N. Iceland accitlentally discovered by one NADIIODD, a 

Scandinavian pirate, and called by liiin Sc?meelund 
or Snowland. 

864, Sw. Iceland visited by a Swede of the name of Gardar 
Suaffarson, who wintered there. 

865 Sw. This island was visited again by one Flocke, who tw 

874, N. Iceland visited by Ingolf and Lief, who formed a set- 
tlement there about four ycars afterwards. 

to 870, med it Iceland. 
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A. D. 

Abt 890, N. OIITHERE coasted along the west shore of Norway 
towards the port11 and east, and discovered the en- 
trance of the White Sea. 

Abt 9'70, IC. Greenland discovered by one GUNBIO~". 
982, N. This country was visited by ERIC RAUDA, who win- 

tered there, and spent part of three years in explo- 
ring it. 

Abt 986, IC. A colonizing voyage undertaken b Eiic Rauda to 
He named it Greenland. 

Greenland, with a fleet of 25 vesse r s, not above one- 
half of which reached their destination. 

1001, IC. BIORN, while on a voyage to Greenland, in search 
of his father, was driven out of his course by a storm, 
and accidentally discovered Widand. 

Abt ZOO$, IC. Lief, the son of Eric ltauda, with Biorn as pilot, 
re-visited Winland, and wintered in the country in 
about the latitude of 50' N. 

1006, IC. Thorwald, the brother of Lief, p u k e d  discdvcries in 
or Winland, and in the adjacent country, during three 
1008, years, and then was killed by a party of thc natives. 

Abt 1010, IC. A vopge  to Winland was undertakeq by one 
Thorstein ; but being driven upon the coast .of Green- 
land, himsclf and many of his retinue died. 

1170, W. Some part of America or the Wcst Indies said to be 
discovered by MADOC, son of' Owen Guyneth, Prince 
of North Wales. 

Abt 1384, V. Nicholas Zeno, in a voyage from Shetland or Pe- 

1384, Ve. Antonio Zeno visited Iceland and Greenland, and, 

1463, P. John Vaz Costa Cortereal, on a voyage towards the 
N. W., is said to have discovered the Term de Bac- 

1464, calhaos, afterwards named Newfoundland. 
1492, Sp. COLUMBUS, in a voyage undertaken for thG discovery 

of a western 'passage to India, discovered the West 
Indies. 

1494? En. John Cabot and Sebastian his son, are said to have 
discovered Newfoundland, and called it Prima Vista ? 

1497, En. America discovered b SEIIASTIAN CABOT, wpen \on .a 

roc, visited the coast of Greenland. 

as some suppose, Winland also. to 

or 

voyage in search o P a N. W. passage to India, and 
the coast examined from latitude 67; ? to 38O. 
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1500. P. GASPAR CORTEKEAL, with two shi s, fitted out for re- 

brador, and discovered the River St Luwrence, toge- 
ther with some islands contiguous to the American 
coast. 

1801, P. Gaspar Cortereal undertook a second voyage in search 
of a N. W. assage with two ships ; he made the coast 
of Greenlanx, but being separated from his consort in 
a storm, was never heard of afterwards. His consort 
returned home safe. 

160.2, P. Michael Cortereal, with three ships, proceeded in search 
of his brother Gaspar Cortereal, when himself and 
shi 's company likewise perished. The two other ships 
un 1 er his direction, however, got safe home. 

1504, F. Newfoundland and Cape Breton visited by the Biscay- 
ners and Bretons, for the purpose of fishing. 

1506, F. Jean Denis, witli Cuumrt, a native of Rouen, as pilot, 
sailed from Honfleur to Newfoundland, and is said to 
have been the first who laid down a chart of this coun- 
try. 

1508, F. The  coast of Newfoundland examined by one Aubert, 
in a ship called the Pens&. 

16.24, F. Juan Verazzani sailed to America, and proceeded dong 
the coast about 700 leagues. This part, included 
between the parallels of perhaps 30" N. and 5fY N. 
was named New Pruncc. - Sp. Estevan Gomer, towards the N. W. No discovery ap- 
pears to have been made. 

1527, En. T w o  ships, one of which was called the Dominus VO- 
biscum, were sent out for discoveries towards the North 
Pole. One of the ships was lost, and little or nothing 
accomplished. 

1834, Fr. Jaques Cartier proceeded in search o fa  W. or N. W. 
passage ; sailed up the Gulf of St Lawrence. 

1535, Fr. Jaques Cartier, with three ships, performed a second 
voyage up the River St Lawrenee, which he examined 
as high as Montreal. H e  wintered in the St Law- 
rence, where 25 of his crew died of the scurvy. 

1686, En. A vorage towards the N. W. of the ships Trinitie and 
Minion, in which Cape Breton and Newfoundland 
were visited. The  crews suffered much f r o m f a  
mine. 

A. D. 

search towards the N. W. visite i Greenland and La- 

2 
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A. D. 

Abt 1637, Sp. ,Francism Ulloa, under the orders of Cortez, -the 
conqueror.of Mexico, appears to hdve made a voyage, 
with three ships, for discoveries tmwards the N. or W. 
or respecting the Str& of Anian. 

towards the N. W. This, Iio~cver, was cntirely a co- 
lonizkg expedition. &'or aftcr pxnaining two yeaq in 
North America, he , was joined, by appointment, by 
Roberval, Lieuteuant-General and Viceroy of Canada, 
Newfoundland, Labrador, &c. who established a colo- 
ny near ,Quebec. 

1642, Sp. A journey from Mexico towards the north, undertaken 
by one Coronado, in search of the Strait of Anian ; 
unsuccessful. -- - Sp. Alarqon sent from Mexico in, search of the Str& of 

1640, Fr. Jaques Cartier made a third voyage 

1553, En. Sir Hucrr WLLLOUBIIBY and Richard Chancellor, with 
three ships, went out for the discovery of foreign 
co~ntries. Sir H. discovered Nova Zembla ? and on 
attem ting to wintcr in Lapland, perished, together 

other ship discovcred the W7~ite Sea to near about the 
Dwima, mid travelled overland from thence to Mos- 

1556, E9t. Richard Chanccllor embarked on a trading voyage to 
the same quarter ; he was drowned on his return in 
1556. - P. Martin Chaquc: a pretended voyage through North 
America. 

1656, Elt. STePIIEN BUI~ROUGII, proceeded in a small vessel for 
discovery, &c. towards the N. E. He visited Nova 
Zembla, and discovered the Island of Wdgats. 

with t K e crews of two of the ships. Chancellor, in the 

cow. 

- S'. Andrea Urdanictta : A prctendcd voyage. 
1564, Da. Uitlimar Blcf kens sailed from Iceland towards the 

N. E. A feeble attcnipt. 
1576, En.  MARTIN FILODISIIEI~, with three small vessels, 

ceedcd in searcli of a N. W. passage; discovered 
bisher's Strait, or Lrsnlry's Idct, also the land Me- 
ta Incognita, and is said to liavc found gold-ore. 

VOL. I. -4PPENDTS. (11) 
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A. D. 
1577, En. A second vo age was undertaken by Frobisher, in 

search of a &. W. passage, and gold-ore. Nothing 
discovered. 

-En. Edward Fenton was sent out to attempt the N. W. 
passge reversed. The voyage was intercepted by 
enemies. 

1578, En. Frobisher, with a fleet of 15 ships, proceeded towards 
the north-west, for forming a settlement, and making 
discoveries. Hattun’s Headhd,  and some other un- 
important places, were discovered o~ visited ; but the 
main objects of the expedition entirely failed. One 
ship was lost, and ten persons died on the voyage. 

1680, En. Arthur Pet and Charles Jackman, with two ships, sail- 
ed in search of a N. E. passage. One of the ships 
passed the Weigats Strait ; the other, after wintering 
in Norway, was never heard of. 

1588, Sp. An attempt was made to reverse the N. W. passage by 
Francisco Gualle: He sailed from J a  an 700 leagues 
E. N. E. to within 800 leagues of’ Cali H or& and therm 

1588, En. An expedition for colonizing, trading, or making dis- 
covenes towards the N. W., was undertaken by Sir 
Humphrey Gilbert, with five vessels. One vessel, with 
about 90 men, was lost. 

1585, En. JOHN DAVIS, with two small vessels, sailed in search 
of a N. W. passage. He discovered or named the 
Lamd of DcsolatioiL, Mount Raleigh, Curnberhnd 
Island, Cumberland Strait, Dier’s Cupe, Cape Walr 
singhum, Cupe of God‘s Mercy, Exete; Sound, and 
Totizess Road. 

1686, En. A second voyage towards the N. W. for trading and 
discowry, was undertaken by Davis. I-Ie saw more 
of Greenland and Labrador than any former navi a- 

vessels, a pinnace of 10 tons, was lost, and all hands. 
1587, En. Davis embarked on his third voyage for discovery to- 

wards the N. w. On this occasion he discovered Du- 
vis’ Strait, London Coast, &c. and named Lumley’s 
Inlet, Warwick’s Forclattd, Cupe Clklley, &c. 

1588, Sp. A pretended voyage, by Maldonado, through a strait 
called Anian. 

\ returned. 

tor ; but made no discovery of moment. One of R is 



APP. No IU.] CHRONOLOGXCAL LIST OF VOYAGES. (59) 
A. D. 
16929 Sp. J,uan de Fuca performed a voyap to the northward 

along the W. coast of N. America, and ims$ned he 
discovered a communication with the Atlantic in an I 

easterly direction. 
1594, Dw An expedition of four ships under CORNELIS Colt- 

%ELISON, William Barentz, &c. proceeded in search 
of a N. E. passage. Some of the ships passed forty 
leagues beyond Weigats Strait, and Barentz explored 
the western coast of Nova Zembla. 

1695, Du. WILLIAM BARENTZ sailed along with another ex e- 
dition of seven ships, intended for trading and fp is- 

with one ship's company, wintered in 6 ova Zeinbla ; 

coveries towards the N. E., which altogether failed. 
1696, Dte, Barentz, on a third voyap, for discovery towards the 

N. and E., with two ships, discovered Bear Ishnd, 
now called Cherie Island,' and Spitzber m. Barentz, 

most of his companions got home the next summer in 
two open boats, but himself and some others died. - Sp Sebastiano Vizcaino sailed above 100 leagues to the 
northward, along the W. coast of America. I n  one 
place he lost seventeen men. 

. The Marquis de la Roche, in a colonizing voy 
the west coast of N. America, made some researc es 

. Vizcaino, in a second voyage to the west coast of 
America, sailed as high as 4.2' or W N. in search of 

' 'harbours. - En: &George Weymouth, with two vessels, for the discovery 
, of a N. T'v. passage, is said to have sailed 100 leagues 
to the westward, in a sea nearly corresponding with 
,Hudson's Strait. 

1603, En. On a voyage towakds the N., partly for trading, and 
partly for discovery, 1) Stephen Bennet, Bear Isla 

"8": 

' ,  

of Barentz, was visite d , and named Clheric Islu/nd. 
1605, Da. JAMES HALL, an Englishman, as pilot, end Gotske Lin- 

denau, a Dane, as Admiral of an expedition of three 
vessels, istended for the recovery of Lost Greenland 
and research, gave names to several places in Green- 
land, but discovered nothing. 

1606, Dn. Hall was cmploycd in a second expedition under 
denau, of five ships, for research, &c. about the 
of Greenland : nothing of consequence was discover- 
ed. 



.' I . 
,@?L In a voyage in search ~f a w. fasmgc, by& yJ&n 

Knight, aith 'one small ves r not iug Was dmover- 
ed : Ibight and three nf his crew Iandedlm che coast 
of Labrador, and wcre never afterwasds seen. 

p, Qhhi sj Jin t l~e m e  
direction, only refiebed :C rewellf: the crew ha- 

D.u. Hall, in a third yoy~ge, w - &: , in a voyage *towards'tke North PoIe, 
vesseY6nly, discovered tlie E. coast of 

Greenland, as high a3 l a t h  
Mowit oj' God's ,iMcrczJ, and 

discovered and namd-by 
j&d Spitzbergep,: qnq s 

1608, En. In his second voyage, wit11 m e  'vessel, in search of a 
N. E. passage, Hudson landed on Nova Zembla. 

1609, Du. Hudson, in his third voygge, in the' Dutch service, 
sailed to the bastward of' th6 North Cape, then west- 
erly tt, Newfoundland, and along the her ican  coast 
to &e southward. e The de&gn of this curious navi- 
gation is not lcnowni 
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tude.80” N. and also to2tha S. W., fim thence until 
he was 1% leagues to the westward of‘ Cherie Island, 
Both ships were lost, but the mews were saved. 
Gre@,part 4, tlw W. must of’ ,Spi$bergen was exa- 
mined,. and soqe bays discoverqd. 

1611, Ea. Our whale-fishers, in their early voyages, had generally 
to a discovery-wssel along with them. Their researches 
1690, abaut the coltst were productive of several discoveries, 

*among which, besides bays, harboqrs and headlands, 
tiyere Hop, Bew, Abbot’s, Edg&% Sqft:s, Wester, 

. J;leZingp ,Thornas Xniith’s, and ypnous other 
igland 

1612, Eu. Sir Th Button,. with two ships, sailed in search of 
a N. W. assage by the way of Hudson’s Bay. He 

c e h  I$hpzd, &c. and gwc names to several remark- 
able headlands. - En. Jabes &?all< emnbarlted.tawkds tlic N.W. for the dis- 

of‘ a paseye oP7trA ng,hiS fourth voy- 
d was Idled by syuiqnaux. Cocleiit 

1614, En: Captain Gibbons, in attempting $to find a N.AV. p8s 
cisage, got: beset, ?nd~spenti &a’ seaswn %in a bay in La- 
brador : this place is wtidrto have heen‘ named in de- 
rision (( Gi&~w ?tis Hob.’: 

r ‘Ed +Ro’bert:Patherby, having dong with him thc cclebrated 
Baffin, attempted discoveries in>the north and about 

itzbegen ; but sothing, of‘ cnnscquence was ~ C C Q ~ -  

1616; En. R O D E I L ~  BYLOT, with Baffin as mat&,~-attempted the 
fihding, of R N. Wb #;passage. Discovered Sgv@b 
&an&, -&iiW lslngzcl,i &e. Rbout iSHudsdn’s Bay and 
:Strait. ’ 

pthted as piloe tbla smdl vessel, 
‘ ’sehrchihg for a N. W. 

ilbinavi&ted the bay 
tllkr’ d%&veries in this 

- Sowid, Siir Dudley Digps’ Cape, ~ostdzltolnz Sound, 
-Whale Sound, WakhyPs Island; Sir Thornus Smith‘s 

I Sound, Capey’s I s h & ,  .Alderman 
&‘is Jam& &&ncwttv-’a 1 Sound,: &c: 

discoyere f Nejaorh’s River, Sontlumppton & l q d ,  Mu% 

Sound discovered. 

I , .  

1616, :En. 
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1617, En. Wiches Land, afterwards named by the Dutch Ryke 

Yse’s Islands, discovered by one of’ the English whale 
fishers. ’ 

1619, Da. Two vessels, under the direction of Jens Munk, were 
sent out for the discovery of a N. W. ppssage. They 
wintered in Hudson’s Bay, where all the pedplk, 
sixty-four in number, excepting Munk and two others, 
are stated to have died of the scurvy. These three 
accotnplished their; passage home in the smaller vessel. 

1620 ? En. I n  a voyage towards the N. W. by William Hawk- 
bridge, considerable researches in, Hudson’s Bay a p  

ear to have been made, but nothing was discovered. 
lPhe year in which this voyage was made, and the 
ships erh lo ed in it, are uncertain. I 

2691, li?b.‘A Qnsiderhble exploration of Hudson’s Bay was made 
1 by LUKE Fox, in which names were given to various 

islands, promontories and bays. Among the islands, 
heinamed Sir Thmas Rowe’s Welcome,{ Brooke Cob- 
ham, Briggs? his Mathematics, &c. among headlands, 
Cape Maria, Cape Dorchester, King Charles his 
Prommtorie, &c. - En. -A similar route to that taken b Fox, was pursued*b 

8 THOMAS JAMES who passe c r  the winter in Hudson s 
Bay, yet discovered nothing. 

1636, Da. Greenland was visited, ;h search for treasure, by a ves- 
sel or vessels, ‘fitted out by the Danish Greenland 
Company. 

-- R w T h e  navigation of the frozen Sea commenced by the 
Russians, who formed establishments on the banks of 
the Lena. 

u.? A voyage in the ships Castricom and Breskes, under 
< the command of Martin Henzoom van Vriez, andl 
H. C. Schaep, was undertaken from Japan towards 
the north, Between the Island of Ternate, .from 
whence they sailed, and the latitude of 47”, beyond 

, which they, ,navigated, several, islands, including per- 
haps the ? Kuriles, were discovered. 

4tMj, Au. The rivers I Jma, Indighirsa, Alasei, and Koyma,  
‘ having .been discovered within ten years preceding 
.this date; a, voyage for trade 1 and research from the 
Rovima towards the east, the first in this position, 
was undertaken by Isai Ignatiew; with a 

the Tchuktehi. 

~ 

P y.. 

Y 

I .  

Promyschleni, under his direction : They tra 
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1647, Ru. A second trading 'voyage, with four kotches, from the 

Kovima towards the E., was attempted under the 
direction of the Kossak, Semoen Deschncw or Desh- 
neff: this alto ether failed. 

MOEN DESCHILEW again sailed, were dispatched to- 
wards the east. Six, if not all of these vessels a ear to 

Dcschnew, previously accomplished the passage, it is 
supposed, round the eat promontory of the Tchukt- 

near the River Olutora or Aliutori. 
1652, Da. An expedition of two ships under Captain Danell, was 

sent out for the discovery of the east side of Green- 
land. The east coast at intervals, was seen from lati- 
tude 65" 30' to Cape Farewell: but iio landing was 
.effected. 

1653, Da. A second ekamination by Danell was undertaken. 
The east coast was again seen, but only at a distance, 
from Herjolf'mess, latitude 64', to Cape Farewell. - Da. Three ships, sent out for the discovery of a N. E. pas- 
sage, passed the Weigatx, but discovered nothing. 

1654, Ou. Gale Hamkens Land, on the east coast of Greenland, 
intimated, by the Dutch charts, as having been dis- 
covered by a Greenland trader of the same name. 

1655, D ~ L .  The Land of Edam, east side of Greenlanc?, latitude 
78', marked in the Dutch charts as having been d i s  
covered. 

1660, Po. David Melguer, said to have reversed the N. E. pas- 
sage. A pretended voyage. 

1668, E9z. A voyage into Hudson's B y ,  and for discovery to- 
wads the N. W., was performed by Captain Zac- 
chariah Gillam, accom anied by M. de Grosseliez, a 

ed. Gillain wintered in Hudson's Bay, and buiJt a 
small stone fort. The apparent advantages to be dc- 
rived from settlcments, founded 011 the exaqiinations 

1648, Ru. Seven kotches, B rom the Kovima, &c. in one of which Ss- 

have been wrecked ; but one of them, coniman ' ed by 

chi*, to the east si r e of Kamtcliatka, and was lost 

Frenchman, b whom t R e practicability of making an 
important sett P emerit in this cp r t c r  had been suggest- 

Captnin Durney is of opinion, that this voyuge might have been accomplished 
without doubling the great promontory, by taking the vevsd in pieces, a pructice not 
uncommon with the ltus&iri, and carrying it ovcr u narrow ncck of land between 
tkc Kovima and the Anadir. h 
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of this voyage, &c. appear to have led to the forma- 
tion of the lfu&cm's Bay Compavy, wliich was char- 
tered in the year 1669. 

1676, En. John Wood and William Flawes, with two ships, pro- 
ceeded in search of a N. E. passage. 

no discovery whatevep made. 
1696, Ru. liamtc7~atkn, discovcred by land, by a troop of six- 

teen Rossaks. 
1707, Du. A country to the N. E. of Spitzbergen, named Gillcs' 

Land, intimated by the Dutch charts as having been 
discovercd. 

1n2, R26. Mercurei Wagin, a Cossak, with a pnrty of eleven 
men, proceeded from the river Jana across a surface 
of ice, in sledges drawn by dogs, towards the north, 
and is said to havc discovcrcd and landed on a large 
island. Having sufYered rreat hardships on their re- 
turn, Wagin, his son, an B another Cossak, to whom 
their difficulties were attributed, were murdered by 
thc rest of the party. 

1715, Ru. A remarkable journey from the Jana towards the 
north, was accomplishcd by AI,EXEI MAILKOFF. He 
travelled by means of sledges dr&w'n by dogs, across a 
frozen sca, as far north, it is supposed, as the 78th 
degree of latitude, without finding land, and acconi- 
plished a journey of about 800 milea in twenty-four 
days. 

.1716, Ru. The first voyagc from Ochotzlc to Kan~tc7~at7cu, was 
performed by Henry Busch, a native of I3oorn, in 
North Holland. 

1719, En. Two vessels, under the direction of J ams  Knight, 
and cornmanded by Georgc Barlow and David 
Vaughan, were sent out by the Hudson's Bay Com- 
pany, to search for '' the Strait of Anian, in order to 
discover gold, kc. to the nortliward." Neither of 
thcse ships ever retiirned : Ih ight  and his coinpa- 
nions arc supposcd to liavc perished at Marble Is- 
land in Rudmi's Bay. 

1721, Da. The Greenland Coinpany of nergen estal~lished a 
colony on the west coast of Greenlnnd, of which 
Hans Egerle, tlic enterprising and zedous missionary, 
m s  a member. 

W o d s  shi 
was wrecked on the west coast of Nova Zeinbla, an t; 
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l'E.X, En. A voyage from Churchill River, Hudson's 13a , was 

undcrtalten by John Scrog s, in search of I 9 night. 
He examined several parts 0 P the bay without success. 

for reconnoitring Davis' Strait, was lost, and all lian i s 
cowry, one for exploring the west si B e of Davis' 

He does not appear, indeed, to Iiave paid much atten- 
tion to the original object of the voyage. 

1723, Da. A ship sent out by the Berpn  Grecnland Compan , 
it is supposed perished. 

1724 Da. Two ships fitted out by the Bergen Com any for dis- 

Strait, in the 67th parallel, and the other for exan& 
ning the east coast of Greenland, effected nothing. - Ru. About this time, several voyages and journeys were 
made by the ltussians, on and about the Frozen Sea, 
in search of northern lands, in which sevcral islands 
were discovered. 

1728, Hu. Captain VITUS BEHRING was employed in a voya e 

and for ascertaining whether Asia and Aincrica were 
continuous. He sailed as high as 6r" 18' N. latitude, 
having passed the place now called Behi?ig's Strait. 

1799, Ru. Behring sailed on his second voyage from Hamtchatlta, 
in search of. land towards the east. Ile did not, how- 
ever, leave the land above 200 vcrsts, a i d  discovered 
nothing. - Ba. 'Lieutenant Richard made an unsuccessful attempt to 
reach the east coast of Greenland, in the parallel of 
Iceland. 

1730, nu. A vessel was dispatched under the orders of the Sur- 
or veyor Gwosdew, and Tryphon I<rupiscliew, a ICossak 

1731. officer, for the putpose of inviting the Tchulttchi to 
pay tributc ; in this voyage the West Coast of America, 
in the 66th paralllcl, was discovered. 

1734, nu. The navigation from Archangel to the west coast of 
and the peninsula separating the Gulf5 of ICama and Oh, 
1735. was accomplished by Lieutenant MoroviefE 
1735, Ru. Lieutenant Lassenius sailed from the Lena towards 

the east, and wintered in the river Charaulack, where 
46 out of 52 persons, composing his crew, died of the 
scurvy. 

1735, Rzi. Litutenant l'rontschitscheff sailcd from the Lena west- 
ward, and after wintering in tlie Olencc, procceded to 

from Kamtcliatlta, for discoveries towards the nort f , 

and 

VOL. r .  APPENDIS. (i) 



(66) CHRONOLOGICAL LIST OF VOYAGES. LAPI’. No 111. 

A. D. 
1736. the height of 77; R5’, and westward to the Hay of 

Taimourska. - Ru. A voyage from the Lena somewhat to the eastward of 
the Charaulack, was performed by Dinitri Laptiew. 

1737, En. Two ships equipped by the Hudson’s Bay Compan 9 

N. W., appear to have accomplished little or nothing. 
1758, Ru. The navigation froin Archangel towards the east, by 

the Russians, commenced in 1734, was continued by 
Lieutenants Mlyagiii and Skuratow, and accomplish- 
ed as far as the Obe. 

- Ru. The vo age from the Obe to the Eniesi, was accom- 

1739, Ru. Lieutenant L a  t ie6 on his second voyage in the Fro- 
and zen Sea, sailel from the Leina, wintered in the Indig- 

1740. hirsa, and proceeded the next spring to the Koviina, 
from whence, according to some authors, he crossed 
the isthmus of the Tchuktchi to the river Anadir, 
communicating with the sea of Kamtchatka *. 

1741, Xu. An expedition of two vessels, under Commodore Behr- 
ing and Captain Tschirikow, was dispatched from 

. Ochotsk in 1740, which, after wintering in Kam- 
tchatkt, proceeded towards America, for the purpose 
of making discoveries about its shores. The ships be- 
ing separated on the passage, Behring discovered the 
Continent in latitude 58’ W, and Tschiriltow in 
55” 36‘. The former, after discovering several islands, 
lost his ship on one of the Aleutians, called Behring’s 
Island, where he died. The latter returned, having 
lost two boats and their crews on the American coast. 

1741, En. Some art of the Welconze, in Hddson’s Bay, examined 
and by CIristopher Middleton and William Moor, with 

1742. two vessels, after having wintered in Churchill River. 
The object of the voyage was the discovery of a 
N. W. passage. 

1743, A reward of L. R0,OOO offered by Parliament, for the dis- 
covery of a N. W. passage, by the way of Hudson’s 
Bay, (18th Geo. 11. c. 17.) 

for discoveries in Hudson’s Bay, and towards t g e 

plishe d by Lieutenants Owzen and Koschelew. 

The combined rcsult of these Russian navigations in the Frozen Sea, is briefly 
traced in chap. I. tj 2. of this volume. 

2 
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1746, Zn. Two ships, under the command of William Moor and 

Francis Smith, sent out in search of a N. W. passage, 
by the way of Iludson's Bay. The first summer they 
examined somc part of' the Wclconie, and, d te r  win- 
tering in Haye's River, made a ood exploration of 

1'153, Am. Captain Charles Swaine, in the schooner Argo, sailed 
froin Philadelphia for the discovery of a N. MT. pas- 
sage ; but being unable to' penetrate through Hud- 
son's Strait, he examined a large extent of tlia Labra- 
dor Coast, from SB", it is said, to latitude 65". 

1760, R26. A niost persevering but unsuccessful attempt was made 
to by a Russian merchant of the mnlc of !!iIrALAuRolw, 

1763. to sail from the Lena round the great Tcliutkchi pro- 
first wintered in the Jam, and then 
ovima. He discovered soine islands 

and a bay, Being the f'arthest spot lie reached, which 
has been na~ned Tsclhaooa Bap. 

1761, Ea. A sloop, under the coin~na~id of Captail1 Chlistopher, 
was sent by the I-Iudsoil's Bay Company to explore 
Chestc@ekd InIILt in Hudson's Bay, with the expecta- 
tion that it might be the opening of a N4 W. passage. 
Christopher is said to have penetrated above 150 miles, 
and then returned. 

1762, En. Christopher was again sent out to complete the exami- 
nation of Chesterfield Inlet, when he traced it by a 
river into a lake, 24 miles long, and G or '7 broad; 
and across this to the westward into mother river, un- 
til his further progress, even in boats, was interrupted 
by falls. 

1764, Bu. The indefatigable Shalauroff inade a final attempt to 
pass from the Lcna round the Tchutkclii promontory, 
in wliich he is sup osed to haw perishcd, as neither 

IYGD, Da. Baron von Uhlefeld through Iiudson's Buy into the 
Pacific. A pretended voyage. 

1569 En. A journey by Samuel I-Iearne, after two unsuccessfu~ 
to attempts, accomplished from Prince of Walcs Fort, 

177%. Hudson's Ihy, to the Copper-Minc River, supposed 
to fall into the Nortlwn Ocean. 

1772, Am. A second voyage for the discovery of a N. W. passage, 
seeins to have been attetnpted by the Americans; 

Wager River, previously suppose 8 to be a strait. 

himself nor any of p. us conipanions ever returned. 
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Captain Wilder, in the brig Diligence, liavin? szilcd 
to latitude 69" 11' with such a design. This vesfel 
was fitted out by means of the subscriptions of some 
gentlemen of Virginia. 

1773, En. I n  a voyage towards the North Pole, with two vessels 
under the cliarge of CONSTANTINE JOIIN I'mrrs and 
'Skeffington Lutwidge, the latitude of SO" 48' was 
reached, and some interesting surveys and observa- 
tions made, but no discoveries. 

1775, 8'. A voyage for discovery along the west side of North 
America, made, by order of the Viceroy of Mexico, 
by Bruno Heceta and others ; they reached the lati- 
tude of 5'/" 18' N. 

1776, The reward of 2 2 O , O O O  for die discovery of a N. W. pas- 
sage extended, not by Hudson's Bay and in 
merchant ships on1 , ships, even those of 
his Majesty,which, t y t, were excluded, and 
in my northern direction between the Atlantic and 
Pacific Oceans : Also, an award of &'ti000 td an ship 
that should approach within one degree of the .&ortli 
Pole. 

1776, En. Richard Pickersgill, in the brig Lion, was sent out to 
Ilaffin's Bay for the protection of the whale-fishers, 
and fbr, the examination of the coasts. He only 
reached the latitude of 68" 10; and then returned 
without having accomplished almost any thing. 

1777, En. The same vessel was again equipped, under the com- 
mand of Lieutenant Walter Young, who was ordered 
to examine Baffin's Bay, and attempt to find a N. W. 
passage, with a view, it seems, of meeting Captain 
Cook, wlio was expected about the same time to be 
trying to reverse the same track. But Young, hav- 
ing  reaclieil to the licight of 72" 42, though so early 
as the month of J~iiie, tacked, and soon after returned 
home. 

1776 En. The adventurous naviptor JANES Cooir, with two 
slips under his direction, being appointed to make 

1778. discoverics towards the rcvcrsin of a N. W. pas- 
sage, passed Behring's Strait on i i s  third voyage, in 
the summer of 1778, and tliscovercd or named C a p  
Prince qf Wales, Point Mztl 'mve, IC$ Cape, Cap 

(16th Gco. 111. cap. 6.) 

to 

Lisbwne, Cope North, 8tc. an fi advanced to the nortli- 
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ward as high as latitude 70" 44' N. ; which limit bein 
unable to pass, he returned to the southward to spen 
the winter. In  one of the Sandwich Islands, Owhy, 
hee, this celebrated character lost his life. 

1779, En. After the death of Captain Cook, a second examination 
of the icy sea, to the northward of Behring's Strait, 
was undertaltcn by Cliarlcs Clerke, in which the same 
two ships reachcd the latitude of 7OO' 33', beyond 
which they were unable to advance on account of ice. 

1786 Da. An cxpcdition under Captain Lowcnorn and Lieutenant 
and Egede, was sent out from Copenhagen for the reco- 

1787. very of lost Greenland. Several attempts were made 
to reach the coast about the parallel of' G5", without 
being able to approach nearer than about 50 miles 
on accountdf ice ; Lowenorn returned to Denmark 
in July, .&nd Egcde to Icclnnd to refit. The latter 
made another attempt in the month of Au ust, when 

ceeded to Iceland, where he wintered. The  next 
year, Egede, with two small vessels, one commanded 
by Licutenant RotliC:, niade other trials to approach 
the Greenland coast, but with less success than before, 
never being able to reach thc land within 30 miles. 

1787 Ru. Joseph Billings, an Englishman, was employed in the 
service of Russia for researches about Behring's Strait. 

3791. and the Tchu~ltclii Promontory. In  l7S7, he made 
a short vo age fi-om the Roviiiia into the Icy Sea; 
in 1790, $e sailed from Hamtchatlta to the Alutian 
Islands ; and from tlicncc, tlie saine year, 1ic sailed 
to the Bay of' St Laurencc, on the south side of Ca e 

coasts to the northward as far as I<lutshcnic Bay, the 
eastern side of which is formed by Cape North. Prom 
this place he crossed thc country towards the west, and 
arrived at the Bovima in 1791. 

1789, Em. ALEXANDER MACKENXIE accolnplished a river naviga- 
tion from Fort Chepewyan, on the south side of the 
Lake of the Hills, as far as latitude 69" 14', where he 
was evidently at the borclcrs of the I-1yperl)orean Sea, or 
near the mouth of a river communicating with it. 
Thc river he descerldcd is now named Mackenrie's 
River. 

he rcached within 10 inilcs of the land, an f then pro- 

to 

East, Behring's Strait, where he landed, and traced t P le 
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'1789,s'. Two corvettes, under the orders of Malas ina, were sent 

communication from the Pacific to the Atlantic, be- 
tween the pardlcls of 53" and Go" N .  

1'790 En. Charles Duncan sailed in one of the Hudson's Ba 
to ships, with the view of being furnished with a sm J 1 

1792. vessel on liis arrival out, for making investigations to- 
wards a N. W. passage; but being disappointed, 
both in the vessel and crew provided for him, he re- 
turned to England without attempting any thing. 
The following year he proceeded on the adventure to- 
wards the N. w. in a small vessel fitted out of Lon- 
don; wintered in Hudson's Bay, then made some slight 
examination of Chesterfield's Inlet, and again return- 
ed to a port in the Bay to winter. After these failures 
or disappointments, nothing else by him was attempt- 
ed. 

1791 Em. Two vessels,under the commandof GEORGE VANCOUVER, 
were scnt out to the west coast of North America, 

17'95. ly for receiving back some territories which had een 
seized by the Spaniards, and partly fir discovery in 
regard of a navi able communication from the Pacific 
to the Atlantic, $&ween !he parallels of 30. and 60" 
N. The whole of the west coast was accordingly traced 
from IaLitude 30" to tlie head of Cook's Inlet, in about 
61" 18'. I n  this laborious investigation, Vancouver 
sailed almost 1000 miles in channels, in some places 
very contracted, between ranges of islands and the 
main. The non-existence of a passa e through the 
continent, within the limits prescribe!, was well es- 
tablished. 

1805 Ru. Several islands to the northward of that part of Russia, 
to included between the Jana and the Rovima, were dis- 

1809. covered in different brief northern expeditions, amon 
which was an extensive tract of country, now d e  
iV6w Siberia. 

1815 Ru. Lieutenant Ibtzebue, in a small vessel called the RU- 
rick, w q  emplo ed for making discaveries to the to 

1818. northward of Re iring's Strait on the side of America. 
H e  passed Bellring's Strait in 1816, and after some 
little time spent in research, returned to the south- 
ward to winter. The next summer, Koteebue pro- 
ceeded again towards the north ; but having met with 

to the N. W. of America, to search f or a navigable 

r" to 

8 

1J' 
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a perEona1 accident, was obliged to bear up home- 
ward, dter  reaching the mouth of Behring’s Strait. 

1818, En. JOHN Ross and William Edward Parry, proceeded 
with two well equip ed ships, for the discovery of a 

proved the non-existence of Cumberland Island, dis- 
covered some )art of the west coast that was not seen 

the course of their navigation. - En. DAVID BUCHAN and John Franklin, with two ships, 
undertook a voyage for discovery towards the North 
Pole. One of the vessels received damage in the best 
p&rt of the season, and occasioned, it is said, the re- 
turn of the expedition before that research had been 
made which was intended. 

1818 En, Rewards to navigators, for advancing to latitude 83’ N. 
and and to longitude 110” W. within the Arctic circle, 

with a progressive increase of iremiurns for sailing still 1819. 
nearer to the N. Pole, and ma ing further advances in 
the discovery of a N. TV. passage, yymittcd by act of 
Parliament, and fixed by an order in Council *. 

1819, Em. William Edward Parry was a p i n  dispatched for dis- 
coveries towards the N. W. with two vessels under his 
direction. - En. John Franklin, with others, proceeded to America, for 
making researches by land about the shores of the 
Frozen Ocean. 

I n  drawing up the preceding abstract of northern voyages, it 
is but proper to mcntion, that I havc not been at the pains to con- 
sult many originals, having ‘principally been indebted to the writ- 
ings of Poster, Muller, C o x ,  Barrow, and Burney. The two 
voyages of Christopher in 1761 and 1762, of Wilder in 1772, and 
of Swaine in 1753, are not noticed, I believe, by any of the above 
authors. Christopher’s voyages are mentioned in Goldson’s Obser- 
vations on the Passage between thc Atlantic and Pacific Oceans, 
and in Macphcrson’s Annals of Commerce, vol. iii. p. 362 : W i b  
der’s voyage is also given by Macpherson, vol. iii. p. 527; and 
several particulars respecting Swaine’s voyage, are contained in the 
Gentleman’s Magazine, vol. xxiv. p. 46. 

N. W. passage. T K ey circumnavigated B‘&n’s Bay, 

by Baffin, an ct gave names to numerous positions in 

k 

The issue not yet known. 

* Act 68th Geo. 111. c. 20, and London Gazette 13d Mnrch 1819. 



No. 111. b. 

N O T I C E  RESPECTING THE EIiFECT O F  THE SUN’S RAYS, A&D 
THE D E C l l E A S E  OP TEMPElLATUXE ON A S C E N D I N G  I N  THE 

ATJIOSPHERL 

IN page 47.of this volume, a familiar approximation relating 
to the effect o i  the sun’s rays, during the summer solstice, in 
the Arctic Regions, is given in a note. It may be worth while 
to mention, that in an admirable article on ‘‘ Climate,” in the 
third volume of the Supplement to the fourth and fifth edi- 
tions of the Encyclopedia Britannica, this subject, together 
with several others connected with atmospheric temperature 
and pressure, is scientifically illustrated. 

The  effect of elevation, in occasioning a reduction of tem- 
perature, forms a part of the invcstigations in this article. 
Instead of 90 yards of elevation producing a depression of 
one degree of Fahrenheit in the lower atmosphere, as stated 
by the late Professor Playfair in his ‘‘ Outlines of Natural 
Philosophy,” and by other philosophers ; it would appear 
from the author’s (Professor Leslie) researches, that the 
height producing a change of a degree of temperature is 100 
yards. In  the higher regions of the atmosphere, a similar 
change of temperature takes place, under a smaller difference 
of altitude. Thus, in temperate climates, while the mean teni- 
perature at the level of the sea decreases one degree of Fnh- 
renheit during an ascent of 300 feet abovc the surface, it suf- 
fers a similar diminution in 995 feet, at the altitude of a mile ; 
in 277 feet, at the height of 2 miles ; in 25% feet, at the height 
of 3 miles ; in 223 feet, at the height of 4 miles; and in 19.2 
feet, at  the elevation of 5 miles above the surface. In  this 
ratio, the decrease of temperature, on ascending a mile into 
the atmosphere from the surface of the sea, would be about 
17.7 degrees ; on ascehding two miles 36.1, three miles 55.9, 
four miles 78.1, and five miles above the sea 103.6 degrees. 
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No. IV. 

TABLE OB LeTITUDIES AND LONGITUDES OF CAPES, DAYS, &. IN 
SPITZBEltGEN AND JAN MAYEN, DXRIVED CHIEFLY FROM 

O R l G l N A L  SUHVYSS. 

Spitxbergm. 
point Look-out, or South Cape (the hi h land) 7@ 3 9  N, 160 PE. 

- .. I 76 68 15 20 Horn Mount, 
Horn Sound, middle of the entrance, - 77 2 15 0 

Cape on thc N. side of entrance, 77 14 58 
5. W. ditto, '77 0 14 54 

l)ell Sound, rnidde oftbe entrallce, - 77 35 13 42 
Cape on N. side of entrance, 77 38 13 42 

6.  W. ditto, - '77 99 13 18 

Fair Haven, 77 40 13 53 

(thc S. W. corner of the f ow land) 76 439; 15: 44 

4 

Iceberg Mount, - - 77 13 1 4  30 

N. W, ditto, - 77 C9 13 6 

S. E. ditto, - 77 38 14 5 

Cold Harbour, - - 77 50 15 0 
Bell River, entrance, - '77 4 6  141 5G 
Van Beulen's Bay, - - 77 37 15 0 

Clean Bay, r c 77 38 14 37 
Ice Souii4, middle of' the entrance, - 78 9 1% 46 

s. ditto, - 78 7 1% 49 
Safe Haven, - - 78 14 1% 48 
Sassen Bay, - - 78 16 13 40 
Green Harbour, - 78 4 13 84 

Middle Hook, - 78 36 9 35 
Cape Sitoc, (? ) - - 78 44 9 430 

Reynierek River, '77 38 15 27 

Cape on the N. side of entrance, 1% 4% '78 1% 

Porcland or Chadcs' Island ;-Back Point, 78 13 (?) 10 37 

North end, or Pair Foreland, 
King's Bay ;-Cape at S. W. side of entrance, 78 56 

78 53 (?) 9 17 
10 18 

N: W. ditto. 79 Ei 10 87 
N. sidc within, 78 59 11 0 

VOT,. I, 4rrmmx. (k) 
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Cross Bay ;-Mitre Cape, (the high land) 7 9  10". lo" 11'E 
(the low land) 79 7 10 12 

N. ditto (within) 79 15 10 44 
9 4G 
9 27 

Cape at the W. side of.entrance 
(within) - - 79 13 10 33 

Seven Icebergs ;-Cape to the southward oflst,79 13 
northward of 3d, 79 17 
northward of 7tl1, 

or the south point of Ham- 
burgher's Bay, - 79 RG 9 24 

Hamburgher's Bay, - 79 28 9 30 

John Duncan's Bight, 79 34 9 38 

- 
Magdalena Bay, middle of entrance, 79 35 9 30 

Cape at the S. W. side OF en- 
9 23 trance, or Magdalena Hook, 79 34 

Jan Mayen IsZuntI. 

Young's Poreland, or Cape North-east, 71" 8' N. r' RG' W. 
Cape Neill, - - 71 3 7 29 
Cape South-east, - - 71 2 7 29 
Cape Hope, - - 71 1 7.34 
Cape Fishburn, - - 71 I 7 37 
Jameson Bay, - - 71 0 7 46 
Ca e Brodrick, - - '70 59 7 50 

Cape Traill, - - 70 56 8 8 

Cape Soutli-west, - .. 70 S O ?  8 45 

Esz Mount, - - 71 1 7 46 
Beerenbeg (altitude 6870 fcet), - * 7 1 4  7 3 6  

Cape South, - 70 49 8 41 
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No. V. 

CATALOGUE O F  PLANTS FOUND I N  SPITZDERGEN * 
HEXANDRIA. 

DECANDRIA. 
Luzula campestris, Juncua campestris L. 

Andromeda tetraFona, Limd. 
Saxifraga oppositifolia. L. 

cernua. L. 
var. nivalis. L. 
czspitosa, f i  grcenlandica. FVa7denb. lapp 119 

Cerastiuin alpinum, a hirsutum. 

Dryas octopetda. L. 

Papaver radicatum. RottG. Vix diversum a P. nudicaulc. L. 
Ranunculus sulphureus. 

l’edicalaris likuta. L. 

Cochlcaria pccnlandica? 
Cardamine bellidifolia. L. 
Draba alpina. L. 

Salk polaris. IVaJdenb. lapp. 201. 

Trichostomum lanuginosum, 
Hypnum dcndroides. 

rufcscens ? 
Bryum ventriwsum. Smith h i t .  

Ilicrani snecies ? 

Wahlenb. lapp 186. 
ICOSANDRIA. 

POLYANDRIA. 

Soland. in P@pps’ V9ag-e. 
DIUYNAMIA. 

TETRADYNAMIA. 
Vel C. Angfica, Waid. hpp. 

DIBCIA. 

CRYPTOGAMIA. 

ligulatum ? 

Androea &ha. 
Ulva ? 

a This list inclucles the whole of the plants that I met with, except- 
ing some of the larger fuci, in three or four visits to the shore about King’s 
Bmy mid Mitrc Cape. Some of the 8pecimcns k i n g  imperfect, or wjthout 
frructificntion, their species could not always be determined. 
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Fucus forsan nov. sp. pope datum, sed absque 
fructific. 

plumosus. 
sinuatus. 

nigra ? 
Conferva ? 

Cenomyce furcata. Achar. qn. 97'6. 

Solorina crocea. Id. 8. 
Alectoria jubata, p chalybeiformis. 
Lecanora murorum, var. Id. 181. 
Lecidea atrovirens. Id. 94. 
Gyrophora hirsuta. Id. 69, 

erosa. Id .  65. 
proboscidea. Id. 64. 

Endocarpum sinopicum. Id. 98. 
Sphaerophoron coralloides. Id. 287. 
Parmelia sty&. Id. 

Peltidea canina ? 
Cetraria nivalis. Id, 928. 
Corniculana aculeata, p spdicea. 
Usnea ? p r o p  U. melaxantham. 
Stereocaulon paschde. Id. 284.. 

pocillum. Id. 258. 

I& $291. 

r&urv&. Id. SO6 ? 
sp. tlov. ? sed ahsque fructific. 

Id. 300. 
Id. 303. 

NO. vi. 
NOTICE EESPECTING THE MINERALS UP SPXTZBERG~~N. 

Specimens of the different rocks met with, when I landcd 
in Spitzbergen in the summer of 1818, were sent to my friend 
Professor Jameson, who observed the following kinds : 

Bluish-grey foliated-granular limestone, of Which .some 
varieties are minute foliated, passing into splintery ; 
and others contain veins and imbcdded portiops of 

. quartz. 
Gneiss. 
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Mica-slat e. 
31 icda te  passing into clay-slate. 

Rhomboidal calcarcous-spar. 
Qu&z-rock. 

The  gneiss was of a grey colour, the felspar and quartz 
being both grey, and the mica dark blackish-brown. Some 
varieties were vcry coarse granular and inclining to graeitc ; 
but no true granite was met with. The mica-slatc had the 
usual charactcrs of that rock. The quartz-njck was bey ,  
small granular, and in some specimens sldintery. Some 
masses contained disscminatcd scales of mica, but no felspar. 
I n  both varieties of quartz-rock observed, were minutely dis- 
seminated iron-pyrites, which decaying of a yellowish-brown, 
tinged the rock of that colour. The calcareous-spar occurrcd 
in veins in the limestonc. It was found only in tlic roof of a 
deep cavern. 

From these specimens, which were all the varieties mct 
with in two or thrce cxcursions to the shore, it appeared to 
Profcssor Jamcson that thc mountains and shores of Spitz- 
bergen visited by me, arc formed of gneiss, micsslatc, and 
quartz-rock, which contain great and frequent beds of bluish- 
aoloured liniektonc. No Secondary rocks, such as sandstone, 
basalt, clinketone, or others of a similar description, nor any 
rock of volcanic formation, were met with. I n  this respect 
Spitzbergea is remarkably distinguished from Jan  Mayen *, 
where all the rocks are secondary trap or volcanic. 

Nova Zembla is said to haw the same gcogriostical features 
as Spitzbcrgen ; and West Greenland abounds in primitive 
rocks, but contains fcw species of the secondary class. Pro- 
bably Spitzbergen and Nova Zembla, mere formerly morc 
intimately connected than they arc at present. 

* Cherie Island appears to be composed of the same rocks 8s Jon Mayen. 



No. VII.  
STATE OF TIIE WIND AXD WEATIIER, FROM. AUGUST TO 

MAY, Is TIIE ISLAND O F  JAN MAYEN, AS COLLECTED 

I'ILOM TIIE ,JOURNAL OF SEVEN SAILORS OF NOLLAXD W H O  

WINTERZD THEBE IN THE YEAR 1633,-4". 
jlteferred to p. 168.1 

1633 WINDS. REMARKS. 1633 WINDS. REMARKS. 
6 2 6  N E Strong breeze. The fleet sailed 1 N E Frosty 

3 E, 1%' krost and snow 
4 S, S W Prosty, fog or rain at night 

G S W b S Blowing hard 
7 S W b W Very stormy 
8 S .W h W, N E, N Very tempestuous 

10-N E b N Blowing strong, excessive 

11 N E Very cold, snow 
12 N E Blowing hard, very cold 
13 N E Very rold 
14 N E  Excestlive cold 
16 N.er1y Weather tolerable 
16 N.erly Cold, snow 
17 N Blowing hard, frosty 

19 N Some ice a mile off hhore 
20 N E Fair, milch ice seen 
21 E, N E Blowing and snowing hard 
09 N E Much snow 
23 N E Cloudy 
24 N E Frosty 
2.5 S W Excesive cold, clear 
26 S W, W Sea full of ice 
27 W Clear 
28 W Clew frosty weather 
29 N Severe cold, seu full of ice, mow 
50 N Freezing hard, tcmpestuouu 
31 N Severe frost, with snow 

for Holland 0 2 E Freezing hard 
27 N E  
28 N 1': Snow 
29 Clear 5 S W Much rain 
SO N W, at night N E 
31 N E Fresh gale, clear 

h 

& 1 N W to N IS Snow 
$ 2 N E  Snow Q N.erly Tempestuous 

9 N E  Somc snow 
4 N E Some snow 
6 N fi; Some snow 
6 N IC rainy 
7 N E Fair. -4t night S E h S rainy 
H S 13 Rainy morning 
9 S IE Clear and warin 

cold 

10 S E Very stormy, rainy 
1 1  S E b S to S W and N E. Foggy, 

12 N E Blowing hard, clear 
13 S E to N E h N and N W. Fair, sun. 

shiny 
14 W, N W h tV Some snow 
16 W B~owing so hard the sea foamed 
16 S W  Pair 
l 7  S W Blowing very hard, clear 
18 S W h S Rainy 
I 9  W, S E Clear, starlight at night 
20 S E b 9, S W Sunshiny 
21 S W Misty and rainy 
e2 S W Blowing hard and rainy 
23 13, S 13 Cloudy, wit11 rain and mibt 
24, S E 1) S Ilainy 
25 S E h E Stormy and rainy 
26 F,.crly Frosty weather 
27 N 1': Pair, a t  night W Voul weather 
29 N, S, S lt Violent storm, snow 
29 S R Mowing hard, a i t i l  \now 
So S W h 1%' Ruitiy, htormy at nighb 

S-e CHtJneHii.L'S ' 6  CoUcotion of Voyages ttnd Travcb," Val. ii. Ed. 1732, 

rainy 18 N Frosty 

:: 1 N E Cold vehement 2 2 Hard frost 
3 N It 'l'olerahle weather 
4 N 13, W Ipreedng hard 
5 S IIcavy fa11 of snow 
6 S to 15 'I'ernpcstnous weather 

1 7 j\l E Still weather 
--I_ 

p# M9. 
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1693 WINDS. REMARKS. 1G33 WINDS. REMARKS. 
P 8 N Excessive cold $ 28 E, W Violent snow ond wind 

12 29 W Clear cold wr. S E ot night, with 9 N Sun 4 an hour above the horizon 
10 N snow 
11 N I% Wind increased, thick clouds 
12 E Thick fogs, gulls seen 
13 E Freezing severely 1634 
14 R, W Cold weather, bay full of ice 
15 W Saw three or four bcars 
16 w 
17 N Dark snowy wcather, cold relaxed 
18 N 13 Frost increased 
19 N Sun seen just above the sea 
PO N, W Dark snowy we;itlier 
21 W Sea full of ice 
22 W.erly Cold weather 
2!1 N W b N Fair, sea full of ice 
24 S E, w prosty, sea-gulls seen 
29 w Frosty 
26 s Mild, the ice left the bay 
27 S W, 1; Fair weather 
28 S I< Fair mild weather 
29 S’E Idand blocked with ice on S side 
30 S B Violent rains 

30 S W Blowing hard 
31 S W Calm, siiow at  night 

4 1 S W Dark cold weather 
-, 2 N 1.: Clear, ice forced to sea 

3 S E, A little rain,tit night:rS W storm 
4< W.erly l’icrce wind, cold weather, ice 

returned ; 1E.erly wind at  night 
5 E.erly Thick fog rind frost 
6 N Increasing wind, wit11 siiow 
7 N Snowing and freezing hard 
8 N I3 Frosty, excessive coldandstormy 

9 N E Thciccheapcdin the haylikehuts 
1E) N E Bright pleoxant dny,butverycold 
11 N E to S & S E. Vast qantity of snow 

12 S E Vast quantity of snow fell, wen- 

13 S E Do., ice forced to sea, cold wr. 
14 E Tolerably clear 
15 1 t . d ~ ’ ~  N E. Snow, ice seen off shore 
16 S Milder wr. 1?: at  night, with frost 
17 E Fog, N at  night, froze the bay up 

in a night 
18 N to W Cold, foggy, mow 
19 W Abiuidancc of snow 
20 W-erly Much snow, E at night, R-OW 
21 E Blowing violently, withthick snow, 

30 W Frosty, nothing but ice at sea 22 W. A heavy fall of snow 
11 W Ditto 23 W to E Sun vitiible, clear frosty weal 
12 W Cold weather, calm at  night 
13 S W Cloudy, S E a t  night, with snow 24 W Snowy, S wind at night, cloudy 
14 S Clear frosty day, ice reiiiovcd olT 26 S Strong wind, cold night 

2G W Snowing hard, ice returned, S at 
15  S Dark wr. ice returned night . 
16 S W Moonlight night 27 W Mild, E at night, snowy w e a t k r  
17 S Cloudy dark weather, snow, thaw at 28 W to S E Snow, ice crlrricd a & p a t  

18 S. E Dark rainy day 29 S W, W Dark ruiny wr. ice returned 
19 E Nard frost 50 Calm clear frosty day, sun swn iin hour 
20 E Do. calm weather, dark night and u half 
21 E, N Frost and snow 31 W.erly, N with frost 
22 N Ice returned, coldest day yet cxpc- 4 1 W.er1y Clem culm wr. bay full of icc 

r icncd  P. 2. N E Clear cold. wr. bccirs grow shy 
23 E Frost, snow, Rtoriny night 3 ILrly, S E Cloudy, milder 
24 E, N E  Ilard frost and storm at night 4 S I< to S Milder, snow, iM: went ofl’ 
25 S Fair day, a t  night wind N 6 S E and 13 Cold abated 
26 K, N W Clear frosty day 6 E to S W  Clcnr moonlight night 
27 N W At night calm, wind Rcrly ri 11 Blowing slrong 

at night 

with S E wind 

thcr milder 

1 S.erly Rain, S E at  night 
2 s E Mild rainy wr. ice set ofl‘ the land 
3 S Rniny, blowing strong 
4 S Mild, cloudy 
ij S Mild calm wcather 
6 S E Cloudy 
7 S E, S Foggy, snow and frost 
8 N E, W Frpsty 
9 W Clew cold weather, sea full of 

ice W at  night 

ther, ice went oft’ 

land 

night way off 
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lG34 WINDS. REMARKS. 1634 WINDS. REMARKS. 
S 3 S Calm weather, ice was carried out of +j 23 S I?. Pleabant duy 
R sight 2 24 S.erly or d m  weathcr 

9 N.erly Snowed violcntly ; at night S 2 25 S E, S Ice returned 
10 N to S W Dark and btormy 26 S Fair clear weather 
I1 S to E Cloudy 27 S E Cloudy, 10 whales seen in the bay 
12 E Snow ; not very cold for the season 28 S.aily wind, Innumerable whales ap- 
13 E Snowy, calm weather, moonlight 

29 S.crly Plcnty of whales 
14 E Clear day : htormy cloudy night 30 S.er1y Dark night 
15 E Snow so high could not btir out 31 N I2 Some snow, 4 or 5 whales seen 
16 E Mild, saw two fowls like geese and 2 1 E Cloudy, S at  night, 4 or 6 whales 

17 13 Much snow 3 W Cloudy, two of the men only in 
18 E Cloudy, mild weather 
19 E Fair day, no ice 4( W.erly Sunshiny day 
20 E Mild weather 5 S E Two large whales in the bay 
21 N E Fair and calm, frost and snow G N E 4 or L whales 

a t  night 7 N E Cold, sunshiny weather 
28 N E Much snow, frosty 8 N E Do. innumerable whales 
23 N E Some ice returned to the bay 
24 &.erly Intense frost, N at night 
25 N Cloudy, dark night 
26 (Noremark) 12 N E Clcar frosty day 
27 Calm mild weather, S wind at night 

28 S Mild wr. ice far off, S W at  night 

peared 
night 

a falcon a 2 S E Snow, mild weather 

health 

. 9 N Frosty, do. 
10 N Cold, ice returned, some whales 
11 N No whales or bcars 

13 N B Do. bay full of ice 
14 N E, A bouth wind at  night carried 

15 W Calm mild day, 4 whales Seen in 

16 W. Clear, 
17 W Cloudy, bay full of ice 

19 W The men much aflicted, having 

20 S At night E.erly, with snow; ice 

21 S E A calm dny 
22 N E Ice closed to the shore; S wind 

at  night 
weather 23 S Iceoff land, rain. All the sur- 

vivors but one rendered helpless 
by diseatie ; the captain strug- 
gling with death 

36 S Cloudy 
26 S Sunshiny, some ice, whales seen ; 

A W wind at  night brought the 
ice in 

’ 

and thaw 
the ice away 

+j 1 S W Rainy in the evening 
2 2 W Blowing hard, clear cold weather thc bay 
3 N E  to N Violent wind forced the 

ice into the bay 
4 N E  Cloudy cillm weather IS (Noremark) 
5 N E Cloudy, cold leas severe 
G N E Pleasant, and calm at  night 
7 N E Do. at night stormy 
8 N E Dark cloudy weather 

* 9 N E Sharp frost 
10 N E Excessive cold weather 
11 N E A south wind brought pleasant 

12 S, S E Ice wcntuut of sight, do. wr. 
IS S E, N E Moderately cold 
14 N E Very cold 
15 S, S W iMilder wr. killed a bear, which 

was very serviceable, as the 
scurvy had appeared 

16 S W ,  N at  night, cold weather 
17 N Cloudy, bay fillcd with ice 
18 N Cloudy frosty day 
19 (No iemark) ’ 
20 S Calm, sunshiny day 
21 S Dark rainy weather, icc went to sea 
22 S E Scurvy bcuontos very afllictive 

The ckrk died. 

no refreshment left 

drifted away 

26 W Cloudy day, calm 
27 E Mild weather. Killed a dog for food 
28 E Cloudy wcather, ice went out of 

sight, N wind at night 
29 N E Blowing hard at night 
30 N E A fine clear doy 
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Here the journal termipates with the word die ; alluding 
perhaps to other observations which the writer, in his usual 

The first man of this 
unfortunate party died on the 16th of April, the other six 
seem to have expired in the beginning of May. The scur- 
vy was evidently the cause of their death, which, it appears, 
arose mqre from the want of fresh provisions than from the 
cold, as they could generally stir abroad at least once in three 
wr four days. 

, way, had been about to set down. 

No. VIII. 
EXPERIMENTS F O R  DETERMINING THE SPECZPIC GRAVITY 00 

I C E .  

[Referred to p. 234.3 
Some attempts to obtain the specific gravity of ice, by 

measuring thc proportion of rectangular picccs which floated 
above the surface in a vessel of water, having given discor- 
dant results, a more accurate method was adapted. 

Three masses of ice, of different qualities, being drained 
some time in air when the temperature was 30", (the most 
porous in a warnicr situation), were washed in pure water, 
dried, and carefully weighed. 
grains, being then attached alternately to cadi mass, the 
weight in a vessel of fresh water, at a freezing temperature, 
was found. From these data the following results were 
obtained. 

A copper ball, wcighing 
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I. 

1. Transparent fresh 
water ice, without a 
visible pore. 

2 Semi-transparent ice 
from a tongue of 
whnt is called PU& 

water ice ; tasted 
quite fresh. 

3. Bay ice, porous. 
and opaque : when 
drained, tasted near- 
ly quite fresh. 

[Copper ball used for 
sinking the ice  

WEIGHTS OBT 
& a  

' B e  $ 3  
u +  e: 63 

Ice in ira 4 
e .F a .a 2- 
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11. 111. 
Grainins. Gr. 

3333 1922 

3661 1898 

4892 1838 

2515 - 

NED. 
.3 
9 

3 d  

P 

k g  
u k  
I v. 
Gr. 

2233 

2233 

2 233 

2233 
_c_ 

Tliess experiments with similar kinds of ice, and under 
similar circumstances, were repeated on another voyage, in 
which the coincidence of the results arc remarkable. The 
specific gravity, (compared with fresh water, temperature 3&,) 
of a specimen the same as No. 1. was found to be 0.9165; 
of a specimen similar to No. 2. 0.9200; and of another cor- 
responding with No. 3. 0.9215. Specimens of the same d e  
scriptions of ice compared with sea-water, temperature 34', 
gave the specific gravity of No. 2.=0.8942, and of No. $.= 
0.8943. 

When all these experiments were made, the temperature 
of the air being within 2 Jegees of the freezing point, was 
particularly favourable. The experiments were conducted 
throughout in the open air, and the blocks of ice, when 
handled, were lifted with a woollen glove. All the apparatus 
that was used had the temperature of 30" to 39', so that no 
loss was likely to take placc by the melting of any portion of 
the ice. 

EXD O F  VOLPME FIRST. 
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