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H. The Effelts of Cold; together with Ob-

fervations of the Longitude, Latitude, and
Declination of the Magnetic Needle, at
Prince of Wales’s Fort, upor Churchill-
River iz Hudfon’s Bay, North America;
by Capt. Chriftopher Middleton, F.R.S.
Commandey of His MaJEsTY’S Ship
Furnace, 1741-2.

Read O, 28. Obferved, that the Hares, Rabbets,
AR Foxes and Partridges, in September,
and the Beginning of O¢ober, changed their native
Colour to a fnowy White ; and that for Six Months,
in the fevereft Part of the Winter, I never faw any
but what were all white, except fome Foxes of a
different Sort, which were grizzled, and fome half
red, half white.

That Lakes and ftanding Waters, which are not
above 10 or 12 Fect deep, are frozen to the Ground
in Winter, and the Fifhes therein all perifh,

Yet in Rivers near the Sea, and Lakes of a greater
Depth than 10 or 12 Feet, Fifhes are caught all the
Winter, by cutting Holes through the Ice down to
thc Water, and thercin putting Lines and Hooks.
But if they are to be taken with Nets, they cut {everal
Holes in a ftrait Line the Length of the Net, and
pafs the Net, with a Stick faftened to the Head-line,
from Hole to Holc, till it reachcs the utmoft Extent;
and what Fifhes come to thefe Holes for Air, are
thereby entangled in the Net; and thefe Fifh, as foon

X 2 as

The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access

Philosophical Transactions (1683-1775). RIKGIY

to

www.jstor.org



[ 1581

as brought into the open Air, arc inftantancoufly,
frozen as fiff as Stocksfih. The Seamen likewife
frethen their fale Provifions, by catting a large Hole
through the Ice in the Stream or Tide of thc River,
whxc,h they do at thie Beginning.of the Winter, and
keep it opch all that $cafon.  In this Hole- they put
their falt- Meat, -and the Minute it is immerfed under
Water, it becomes pliable and foft, though before its
Immerfion it was hard frozen.

Beef Pork, Mutton, and Venifon, that are killed at
the Beginning of the Winter; -are .preferved by the
Froft, for Six or Seven Months, intirely free from
Putrefa@tion, and prove tolerable good eating., Like-
wife Geefe, ‘Partrzdges, and otherFowl, that are killed
at the fame time, and kept with their Feathers on,
and Guts in, require no other Prefervative but the
Froft to make them good wholfome cating, as long
as the Winter continues. All kinds of Fifh are pre-
ferved in the like manner.

In large Lakes and Rivers, the Ice is fometimes
broken by imprifoned Vapours; and the Rocks,
Trees, Joifts -and Rafters of our Buildings, arc burft
with a Noife not lefs tetrible than the firing off a
grecat many Guns together. The Rocks which are
fplit by theFroft, are heaved up in great Heaps,leaving
farge Cavities behind 5 which I takc to be caufed by
1mpr1foncd watery Vapours, that require more Room,
when frozen, than they occupy in their flnid State.
Neither do I think it unaccounrable, that the Froft
thould be able to tcar up Rocks and Trees, and fput
the Beams of our Houfes, when I confider the great
Force and Elafticity thereof. If Beer or Water is left
in Mugs, Cans, Bottles, nay in Copper Pots, though

they
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they were put by our Bed-fides, in a fevere Night they
arc furely {plit to picces before Morning, not being
able to withftand the expanfive Force of the inclofed
Ice.

The Air is filled with innumerable Particles of Ice,
very fharp and angular, and plainly perceptible to the
naked Eye. I have feveral times this Winter tried
to make Obfervations of fome celeftial Bodies, par-
ticularly the Emerfions of the Satellites of Fupiter,
with refleting and refradting Telefcopes; but the
Metals and Glafles, by that Time I could fix them to
the Obje&t, were covered a quarter of an Inch thick
with Ice, and thereby the Obje&t rendered indiftin&,
fo that it is not without great Difliculties that any Ob-
fervations can be taken.

Bottles of ffrong Beer, Brandy, firong Brine, Spirits
of Wine, fet out”in the open Air for Three or Four
Hours, freeze to folid Ice. T have tried to get the
Sun’s Refrattion here to every Dcgree above the
Horizon, with E/fox’s Quadrant, but to no Purpofe,
for the Spirits froze almoft as foon as brought into
open Air.

The Froft is never out of .the Ground, how deep:
we cannot be certain.  'We have dug down 10 or
12 Feet, and found the Earth hard frozen in the Two
Summecr Months ; and what Moifture we find Five or
Six Fect down, is white like Ice.

The Waters or Rivers ncar the Sea, where .the
Current of the Tide flows firong, do not freeze
above Nine or Ten Feet decp.

Ali the Water we ufe for Cooking, Brewing, .
is melted Snow and Ices no Spring is ycet found free
from frcezing, though'dug never fo decp down.  All

Watcers
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Waters in-land -are frozen faft by the Beginning of
O¢tober, and continue fo till the Middle ot May.

The Walls of the Houfe we live in are of Stone,
Two Feet thick, the Windows very fmall, with
thick wooden Shuttcrs, which are clofe thut 18 Hours
cvery Day in the Winter, There are Cellars under
the Houfe, wherein we put-our #ines, Brandy, firong
Beer, Butter, Cheefe,8c. Four large Fires arc made
in great Stoves, built on purpofe, every Day: As
foon as the Wood- is.burnt down to a Coal, the Tops
of the Chimneys are clofe ftopped with an Iron Co-
ver: This keeps the Heat within the Houfe (though
at the fame time thc Smoke makes our Heads ake,
and is very offenfive and unwholfomej; notwith-
ftanding which, in Four or Five Hours after the Fire
is:out, theInfide of the Walls of our Houfe and Bed-
places will be Two or Thrce Inches thick with Ice,
which is .every Morning cut away with a Hatchet.
Three or Four times a Day we make Iron Shot of 24
Pounds Weight red-hot, and hang them up in the
Windows of our Apartments. I have a good Fire
in ‘my'Room the major Part of the 24 Hours, yet all
this will not preferve my Beer, Wine, Ink, &c. from
freczing.

For our Winter Drefs we make ufe of Threc Pair
of Socks of coarfe Blanketting or Dufficld for the
Feet, with a Pair of Deer-skin Shoes over them ;s Two
Pair of thick Englifh Stockings, and a Pair of Cloth
Stockings upon them; Breeches lined with Flannel;
Two or Three Englifh Jackets, and a Fur or Leather
Gown over them; a large Beaver Cap, double, to
come over the Face and Shoulders, and a Cloth of

Blanketting under the Chin ; with Yarn Gloves, and
a
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a large Pair of Beaver Mittings hanging down from
the Shoulders before, to put our Hands in, which
reach up as high as our Elbows; yet notwithftanding
this warm Cloathing, almoft every Day, fome of the
Men that ftir abroad, if any Wind blows from the
Northward, are dreadfully frozens; fome have their
Arms, Hands and Face bliftered and frozen in a terrible
manner, the Skin coming off foon after they enter
a warm Houfe, and fome have loft their Toes. Now
their lying-in for the Cure of thefe frozen Parts, brings
on the Scurvy in a lamentable manner. Many have
died of it, and few arc free from that Diftemper. I
have procured them all the Helps I could, from the
Piet this Country affords in Winter, fuch as frefit
Fifh, Partridges, Broths, & ¢. and the Do&ors have
ufed their utmoft Skill in vain; for I find nothing
will prevent that Diftemper from being mortal, but
Exercife and ftirring abroad.

Corone and Parbelia, commonly called Halo's,
and Mock- Suns, appear frequently about the Sun and
Moon here. They are feen once or twice a Week
about the Sun, and once or twice a Month about the
Moon, forFour or Five Months in the Winter, feveral
Corone of different Diameters appearing at the fame
time.

I bave feen Five or Six parallel Corone concentric
with the Sun feveral times in the Winter, being for
the moft-part very bright, and always attended: with
Parhelia or Mock-Suns. The Parbelia are always
accompanied with Corone, if the Weather is clear ; and
continuc for feveral Days together, from the Sun’s
Rifing o his Setting.  Thefc Rings are of various Co-
lours, and about 40 or so Degrees in Diameter.

The
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The frequent Appearance of thefe Phenomena in
this frozen Clime feems to confirm Defcartes’s
Hypothefis, who fuppofes them to proceed from Ice
fufpended in the Air.

The Aurora Borealis is much oftener feen here than
in ipgland; fcldom a Night pafies in the Winter
frce from their Appearance. They fhinc with a fur-
prifing Brightne(s, darkeningall the Stars and Planets,
and covering the whole Hemifphere: Their tremulous
Motion from all Parts, the Beauty and Luftre, are
much the fame as in the Northern Parts of Scotland
and ‘Denmark, &c.

The dreadful long Winters here may almoit be
compared to the Polar Parts, where the Abfence of
the Sun continues for Six Months; the Air being
perpetually chilled and frozen by the Northetly
Winds in Winter, and the cold Fogs and Mifts ob-
ftru&ting the Sun’s Beams in the fhort Summer we
havc here; for notwithftanding the Snow and Ice is
then diffolved in the Low-lands and Plains, yet the
Mountains arc perpetually covered with Snow, and
incredible large Bodies of Ice continue in the adjacent
Seas. If the Air blows from the Southern Parts, the
Air is tolerably warm, but very cold when it comes
from the Northward, and it feldom blows otherwife
than between the North-eaft and North-weft, except
in the Two Summer Months, when we have, for the
major Part, light Gales between the Eaft and the
North, and Calms.

The Northerly Winds being fo extremcly cold, is
owing to the Ncighbourhood of high Mountains,
whofe Tops are perpetually covered with Snow,

which exccedingly chills the Air pafling over them.
The
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The Fogs and Mifts that are brought here from the
Polar Parts, in Winter, appear vifible to the naked
Eyc in Icicles innumerable, as fmall as fine Hairs or
Threads, and pointed as fharp as Needles. Thefe
Icicles lodge in our Cloaths, and if our Faces or Hands
be uncovued they prcfcntly raifc Blifters as white as
a Linen Cloth, and as hard as Horn. Yect if we imme-
diately turn our Backs to the Weather, and can bear
our Hand out of our Mittin, and with it rab the
bliftered Part for a fmall time, we fometimes bring
the Skin to its former State : If not, we make the beft
of our Way to a Fire, and get warm Water, where-
with we bathe it, and thereby diflipate the Humours
raifed by the frozen Air; otherwife the Skin would
be off in a thort time, with much hot, ferous, watry
Matter coming from undet along with the Skin; and
this happens to fome almoft every time they go
abroad for Five or Six Months in the Winter, fo
extreme cold is the Air when the Wind blows any
thing ftrong.

Now I have obferved, that when it has be=n ¢.
treme hard Froft by the Thermometer, and little or
no Wind that Day, the Cold has not near fo fenfibly
affe@ted us, as when the Thermometer has fhewed
much lefs freezing, having a brisk Gale of Northerly
Wind at the fame time. This Difference may per-
haps be occafioned by thofe (harp-pdintcd Icicles be-
fore-mentioned ftriking more forcibly in a windy
Day, than in calm Weather, thercby penetrating the
naked Skin, or Parts buat thinly covered, and caunfing
an acute Senfation of Pain or Cold : And the fame
Reafon, I think, will hold good in other Places; for

thould the Wind blow Northcxly any thing hard for
Y many
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many Days together in England, the Icicles that
would be brmwht from thc Polar Parts by the
Continuance of fuch a Wind, though impercep-
tible to the naked Eye, would morc fenfibly affeét
the naked Skin, or Parts but flightly covered, than
when the Thermomcter has thewn a greater Degree
of freczing, and there has been little or no Wind at
the fame time.

It is not a little furprifing to many, that fuch ex-
treme Cold fhould be felt in thefe Parts of America,
more than in Places of the fame Latitude on the
Coaft of Norway ;s but the Difference I take to be
occafioned by Wind blowing conftantly here, for
Seven Months in the Twelve, between the North-
caft and North-weft, and pafling over a large Tract
of Land, and excecding high Mountains, ¢¢. as be-
forc-mentioned. Whereas at ‘Druntorn in Norway,
as I obferved fome Years ago in wintering there, the
Wind all the Winter comes from the North and
North North-weft, and croffes a great Part of the
Ocean clear of thofe large Bodies of Ice we find here
perpetually, At this Place we have conftantly every
Yecar Nine Months Froft and Snow, and unfufferable
Cold from O¢fober till the Beginning of Mazy. In
the long Winter, as the Air becomes lefs ponderous
towards the Polat Parts, and nearer to an ¢_Zquilz-
brium, as it happens about Onc Day in a Week, we
then have Calms and light Airs all round the Com-
pafs, continuing fometimes 24 Hours, and then back
to its old Place again, in the fame manner as it
happens every Night in the /Vef-Indies, near fome
of the Iflands.

The
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The Snow that falls here is as finc as Duft, bwn
fiever any Hail, except at the Beginning and End of
Winter. Almoft cvery Full and Change of the Moon,
very hard Gales from the North.

The conftant Trade Winds in thefc Northern
Parts I think undoubtedly to procced from the fame
Principle, which our learned Dr. Halley conccives to
be the Caufe of the Trade Winds ncar the Equator,
and their Variations.

¢« Wind, fays he, is moft properly defined to be
¢ the Stream or Current of the Air; and where fuch
“ Current is perpetual and fixed in its Courfe, it is
ncceflary, that it proceed from a pcrmancnt and
“ unintermitting Caufe, capable of producing a like
‘ conftant Effet, and agreeablc to the known Pro.
¢ perties of Air and Water, and the Laws of Motion
¢ of fluid Bodies. Such an one is, I conceive, the
< Adion of the Sun’s Beams upon the Air and Wa-
“ ter, as he pafles every Day over the Oceans, confi-
¢ dered together with the Nature of the Soil and
¢« Situation of thc adjoining Continents, 1 fay,
<« thereforc, firft, That according to the Laws of
« Statics, the Air which is lefs rarefied or cxpanded
“ by Heat, and confequently more pondcrous, muft
« have a Motion towards thofe Parts thercof which
¢« are more rarcfied, and lefs ponderous, to bring it to
« an cEquilibrium, &c.”

Now, that the cold denfe Air, by rcafon of its
great Gravity, continually preffes from the Polar Parts
towards the Equator, where the Air is more rarcficd,
to preferve an ¢ Zquilibrium ot Balance of the At-
mofphere, I think, is very evident from the Wind
in thofc frozen Regions blowing from the North and

Y 2 North-

€



[ 166 ]

North-weft, from the Beginning of O&ober until
May 5 for we find, that when the Sun, at the Begin-
ning of Fume, has warmed thofc Countries to the
Northward, then the South caft, Eaft and variable
Winds continue till Oéfsber agains and 1 do not
doubt but the Trade Winds and hard Gales may be
found in the Southern Polar Parts to blow towards
the Equator, when the Sun is in the Northern Signs,
from the fame Principle.

The Limit of thefe Winds from the Polar Parts,
towards the Equator, is fcldom known to reach be-
yond the 3oth Degree of Latitude; and the nearer
they approach to that Limit, the fhorter is the Con-
tinuance of thofe Winds. In New- England it blows
from the North near Four Months in the Winter
at Canada, about Five Months ; at the Danes Settle-
ment in Stzreights Davis, in the 63d Degree of Lati-
tude, near Seven Months; on the Coalt of Norway,
in 64, not above Five Months and a half, by reafon
of blowing over a great Part of the Ocean, as was
beforc-mentioned; for thofe Northerly Winds con-
tinue a longer or fhorter Space of Time, according
to the Air’s being more or lefs rarefied, which may
very probably be altered feveral Degrees, by the
Nature of the Soil, and the Sitnation of the adjoin-
ing Continents.

The vaft Bodies of Icc we meet with in our Paf-
fage from England to Hudfon's-Bay, arc very fur-
prifing, not only as to Quantity, but Magnitude, and
as unaccountable how they are formed of {o great a
Bulk, fome of them being immerfed 100 Fathom or
more under the Surface of the Ocean; and a Fifth or
Sixth Part above, and Three or Four Miles in Cir-

cumference,
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cumference. Somec Hundreds of thefe we fometimes
fee in our Voyage here, all in Sight at once, if the
Weather is clear. Somec of them are frequently feen
on the Coafts and Banks of Newfoundland and New-
England, though much diminifbed.

When 1 have been becalmed in Hudfon's-Streights
for Three or Four Tides together, I have taken my
Boat, and laid clofe to the Side of one of them,
founded, and found 100 Fathom Water all round it.
The Tide floweth here above Four Fathom ; and I
have obferved, by Marks upon a Body of Ice, the
Tide to rifec and fall that Difference, which was a
Certainty of its being aground. Likewife, in a Har-
bour in the Ifland of Refolution, where 1 continued
Four Days, Threc of thefe Ifles of Ice (as we call them)
came aground. I founded along by the Side of one of
them, quite round it, and found 32 Fathom Water,
and the Height above the Surface but 10 Yards; an-
other was 28 Fathom under, and the perpendiculat
Height but Nine Yards above the Water.

I can in no other manner account for the Aggre~
gation of fuch large Bodies of Ice but this: All along
the Coafts of Streights Davis, both Sides of Baffin's-
Bay, Hudfow's-Streights, Anticofb, or Labradore, the
Land is very_high and bold, and 100 Fathoms, or
more, clofe to the Shore. Thefe Shores have many
Inlets or Fuirs, the Cavities of which are filled up
with Ice and Snow, by the almoft perpetual Winters
there, and frozen to the Ground, increafing for Four,
Five, or Scven Years, till a kind of Deluge or Land-
flood, which commonly happens in that Space of
Time throughout thofe Parts, breaks them loofe, and
launcies them into the Streights or Ocean, where they

are
Gl.'. o
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arc driven about by the variable Winds and Currents
in the Months of Fune, Fuly, and Augn/?, rather in-
creafing than diminifhing in Bulk, being furrounded
(except in Four or Five Points of the Compafs) with
fmaller Ice for many Hundred Leagues, and Land
covered all the Year with Snow, the Weather being
cxtreme cold, for the moft part, in thofe Summer
Months. The (maller Ice that almoft fills the Streights
and Bays, and covers many Leagues out into the Ocean
along the Coaft, is from Four to Ten Fathom thick,
and chills the Air to that Degree, that there is a con-
ftant Increafe to the large Ifles by the Sea’s wafhing
againft them, and the perpetual wet Fogs, like {mall
Rain, freezing as they fettle upon the Ice ; and their
being fo deeply immerfed under Water, and fuch a
fmall Part above, prevents the Wind’s having much
Powet to movce them: For though it biows from the
North-weft Quarter near Nine Months in Twelve,
and confequently thofe Ifles are driven towards a
warmer Climate, yet the progreflive Motion is fo
flow, that it muft take up many Years before they
can get Five or Six hundred Leagues to the South-
ward; I am of Opinion fome Hundreds of Years are
required ; for they cannot, I think, diffolve before
they come between the soth and goth Degree of La-
titude, where the Heat of the Sun confuming the
upper Parts, they lighten and wafte in Time: Yet
there is a perpetual Supply from the Northern Parts,
which will fo continuc as long as it pleafes the Av-
Tuor of all Beings to keep things in their prefent
State,

Cb-
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Obfervations of the Longitude, Latitude, and
the Declination of the Magnetic Needle, at
Prince of Wales’s Fort, Churchill-River.

Having obferved the apparent Time h )
of an Emerfion of Fupiter’s firt Sa-
tellite at Fort-Churchill, on Saturday
the 20th of March latt 1741-2. at

I find the famc Emerfion happened
at London, by Mr. Pounds Tables,
compared with fome Emerfions attually
obferved in England near the fame, at

IT 55 so

I8 15 10

S

Whence the hoary Difference of
Meridians, between Fort-Churchilland $ 6 190 20
London, comesout ., . . . ,

Which converted into Degtecs of
the Equator, gives for the Diftance of } 04° 5o’
the fame Meridians .

Wherefore, fince the Time at London was later in,
Denomination than that at Charchill, it follows that,
according to this Obfervation, Churchill is 04 De-
grees §0 Minutes, in Longitude Weft of London.

I took feveral other Obfervations, which agreed
one with another to lefs than a Minute, but this I
look upon as the moft diflin& and beft.

The Obfervation was made with a good 14 Foot
refralting Telefcope, and a Two Foot Refle&tor of
Gregory’s Kind, having a gcod Watch of Mr. Gra-
ham’s that I could depend upons for I have frequent
Opportunities of difcovering kow much its Vari.
ation amounted to, and conftantly found its daily

Dec-
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Deviation ot Error to be 15 Seconds too flow; by
which means it was as ufeful to me for all Purpofes,
as if it had gone moft conftantly true without any
Change. This Watch I kept in my Fob in the Day,
and in Bed in the Night, to preferve it from the Se-
verity of the Weather; for 1 obferved, that all other
Watches were fpoiled by the extreme Cold.

I have found, from repeated Obfervations, a Me-
thod of obtaining the true Time of the Day at Sea,
by taking Eight or Ten different Altitudes of the
Sun or Stars, when necar the Prime Vertical, by Mr.
Smith’s or Mr. Hadley’s Quadrant, which 1 have
practifed thefe Three or Four Years paft, and ncver
found from the Calculations, that they differed one
from another more than 10 or 15 Seconds of Time.
This Certainty of the true Time at Sca is of greatcr
Ufc in the Pra&ice of Navigation, than may appear
at firft Sight; for you thereby not only get the Va-
riation of the Compafs'without the Help of Altitudes,
but likewife the Variation of the Ncedle from the
true Meridian, every time the Sun or Star is feen to
tranfit the fame.  Alfo having the ttue Time of Day or
Night, you may be fure of the Meridian Altitude of
the Sun or Star, if you get a Sight 15 or 20 Minutes
before or after it paffes the Meridian 5 and the Latitude
may be obtained to lefs than Five Minutes, with fc-
veral other Ufcs in Aftronomical Obfervations ; as the
Refraltion of the Atmofphere, and to allow for it,
by getting the Sun’s apparent Rifing and Setting,
which any body is capable of doing, and from thence
you will have the Refrattion.

If we had fuch a Telefcope contrived as Mr. Smith
recommends to be ufed on Shipboard at Sca, now

we can have an exa& Knowledge of the true Time of
the
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the Day or Night from the above Inftruments and a
good Watch, I hope we fhould be able to obferve the
Eclipfes of the firt Sazellite of Jupiter, or any other
Phenomenon of the like Kind, and thereby find the
Diftance of Meridians, or Longitude at Sea.

The Variation of the Magnetical Needle, or Sea-
Compafs, obferved by me at Churchill in 1725. (as
in No 393. of the Philofophical Tranfaltions for the
Months of March and April1726.) was at that Time
North 21 Degrees Wefterly, and this Winter I have
carefully obferved it at the fame Place, and find it no
more than 17 Degtees, fo that it has differed about
One Degree in Four Years; forin 1738. I obferved it
here, and found its Declination 18 Dcgrees Wefterly.
I have carcefully obferved, and made proper Allow-
ance for the Sun’s Declination and Refra&tion, and
find the Latitude here to be 58 Degrees 56 Minutes
North: But in moft Parts of the World, where the
Latitudes are fixed by Seamen, they are for the moft
part falfly laid down, for want of having regard to
the Variation of the Sun’s Declination, which, com-
puted at a diftant Meridian, when the Sun is near the
Equator, may make a great Error in the Sun’s rifing
and fetting Azimuths, &c.

Thefe things 1 thought proper to take Notice of,
as they may be of Service to Navigators, and the Cu-
rious in Natural Inquiries.

The foregoing Relation having been given by Capt. Middleton 1o
the late worthy Prefident of the RovaL SocieTy, Sit Hans Sloane,
Bart. he was pleafed to communicate the fame to the Sociery, and
at the fame time, as the furviving Truftee of the late Sir Godfrey Copley,
to nominate Capt. Middleton 10 receive this Year the Prize Medal,
given annually by the RoyaL SocieTy, in Confequence of Sir God-
frey’s Bencfaction; and the fame was accordingly prefented to the
Captain on St. Andrew’s Day laft, 1742.

Z L. The



