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THESE volumes appear in response to the demands of

the general public for a popular account of the Ladly
Franklin Bay Expedition; and in their preparation I
- have spared neither health nor strength since the ren
dition of my otficial narrative to the War Department
has left me free. The Seeretary of War kindly arnted
me authority to incorporate in this work such official
Journals, maps,-ete., as I might desire,

This narrative, however, ix hased on my diary,
though I have drawn freely v, always with eredit, from
the official field reports, and also from the very conn
pl(tﬂwe ant Lockwood wel Sergeant

o

Brainard, the only regular diaries, with my own, kept

during the retreat and our subsequent life at Camp
Clay.

Fearing exaggeration, I have occasionally modificd
statements and opintons entered in my original jour-
nal, believing it better to underrate than enlaree the
wouders of the Arctic regious, which have been too
often questioned.

I Lave profited largely by the acute criticism of my
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wife, who, stimulated into intense activity by the criti-
cal situation of the expedition during its last year of
service, acquired a more than cursory khowledge of
Arctic work,  During the deubtful time she noted
with keen pexgeptmn the vital importance of t];‘; re-
jected bounty scheme an«l urged it thrulwh sympa-
thizing friends to final p.lK\d(rG ,
The engravings are faithful reproductions of an un-
cnalled series of Avctie views, the work of Sergeant
Rice, the photographer, except field sketches—always
noted—and original drawings made under my super-
vision, for the correctness of whieh I personally vouch.
No pen could ever convey to the world an adequate
wdea of the abject miséry‘_ and extreme wretchedness
to which we were reduced at Cape Sabine. - Insuf.
fictently clothed, for months without drinking water,
destitute of warmth, onr sleeping-hags frozen to the
ground, our walls, roof, and floor covered w1th frost
and ico{subsisting on oneyitth of an Arctic ration—-
almost \\'ithout'clothing, light, heat, or food, vet we:
were never without courage, faith, and hope. The et-‘
traordinary spirit of loyalty, patience, ch: arity, ar.d self-
dental, —daily and almost universally e\h‘ﬂnte( Hy our
famished and nearly maddened party,—must be read be-
tween the lines in the account of our daily life penned
under such desperate and untoward circumstances.
Such words, written at such a time, I have not the
heart to enlarge on. .
The tragic experiences of the party excited such a
- ¥
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pﬁblic' interest, further intensified by exaggerated and

unfounded statements on many points, that I have felt
obliged to touch brietly upon all disagreeable ques-
tions. In so doing I have adhered to the stern facts;

while I have modified the acerbity of, my judgments,

remembering always that I speak of the dead, and, be-

ing able in comfort and plenty to judge more lenient-

ly than when slowly perishing from cold, disease, and

starvation. -+ ¥ '

For a quarter of a century a public servant, in war
and in peace, my faults are known. Cruelty and in-
justice, however, are foreign to my nature; and I re
joice that during the nine months I commanded a par-
ty of suffering, starving, ahd dying comrades, I never
treated any man other than he justly merited.

~ In this spiriit I submit these unvarnished records of

% Arectic service to the publie. ’

AW, GRE™LY.

WasniNGTON, January 5, 1836,

ORDERS AND INSTRUCTIONS GOVERNING THE ORGANI-
ZATION AND MANAGEMENT O THE LADY FRANK-
1IN BAY EXPEDITION. :

HEADQUARTERS OF tRE ARy,
Srectan ORDERS, It Apsrrant-Gengrar's OFFICE,

" No. 57. ! - WasHrveroxN, March 11, 1881,
(Extract.)

2. By direction of the President, First Lieutenant 4. W, Greely, Fifth
Cavalry, acting signal officer, is hereby assigned to the commang of the
expeditionary force now organizing under the provisions of the acts of
Congress approved May 1, 1550, and Mareh 3, 1881, to establish o sta-
tion north of the eighty-first degree of north latitude, st or near Lady
Franklin Bay, for the purposes of scientific observation, etc., as set
forth in said acts. ’

' During his absence on this duty Licutenant Greely will retain station
&t Washington, District of Columbia.

\ . LI

By coxavp oF GENERAL Sm:RMAN

E. C. DRUY, :
A Adjutant-General,

- HEADQUARTERS OF THE ARy,
GENERAL ORDERS, ) ADITTANT-GENERAL'S OFFICE,
No. 35. f WasnrsaToN, April 12, 1881,

The following order, received from the YWar Department, is published
for the inforiaation of the Army:

In order to carry into execution the act approved May 1, 1880, and so
much of the act approved March 3, 1881, entitled * An act making
appropriations for sundry civil expenses of the Government for the
fiscal year ending’June 30, 1882, and for other purposes,” #s provides




',:‘zifonlg}utation allowances (e egl)t_c_o':‘ mutation for quarters and fuels
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for.“ observation and esploration in tha Aretie seas ; for continuing the
work of scientific observation and exploration on or near the shores of
Lady Franklin Bay, and for transportation of men and supplies to said
location and return, twenty-five thousand dollars,” it is ordered :
- L First Licutenant A, 1} Greely, Tifth T, S. Cavalry, actig signal
officer, having volunteered for tho expedition, shall take commaund of
- the expeditionary force now organizing under said act to establish 3
station north of the eighty-first degree of north latitude, at or near
Lady Franklin Bay, for the purpose of scientific obgervation. -
2. Lieutenant Greely shall have anthority to eontract for and purchase,
within the limits-of the appropriation, the supplies and transportation

deemed needful for the expedition; and the appropriation for this

purpose, made by the act approved March 8, 1851, shall be drawn from
the Treasury and disbursed, upon proper vouchers, by the regular dis-

. bursing oflicer of the Signal Service, under the direction of the Chief

Signal Officer.

3. The forco to Le ewployed in the expedition” shall consist of two
other officers, who may Yvoluiiteer tlieir services; twenty-one enlisted
men, who may volunteer from the Army or be speeially enlisted for the
purpose ; and one contract surgeon. The latter to e contracted with
at such time ay he may be able to join the party,

4. Tho commander of the expedition is authorized to hire a steam
.scaler, or whaler, to transport the party from St. John to Lady Franklin
Bay, for a fived sum per month, under a, formal contract that shall re-
lease the United States from any and all responsibility, or cliim for
damages, in case the steamer is injured, lost, or destroyed. The said
contract shall include the services and subsistence of the crew of the
vessel, and shall require that the said crew shall cousist of one captain,
two mates, ono steward, two engineers, two firemen, and seven seamen
—not less than fifteen in all.  Such steam sealer, or whaler, shall not be
hired until it has Deen nspected by an officer to be detailed by the
Secretary of the Nav_\'//osr that purpose, aud found Ly him fit for the
intended service.

6. The expeditionary force shall be assembled at Washingidn, District
of Columbia, not later than May 15, and "at St. John mutslater - than
June 15, 1851. o T :

6. Durirng their absence on this duty Licutenant Greely, and the other
officers of the Army g ipanying the expedition, will retain station at
Washingfon, Dists Columbia:  The enlisted men, who may volua-

ateer or be specinﬂjJ enlisted for th;iiﬁtg]uf'y,l shall receive the pay and

that acerue to men detached\For duty in Washington, District of
Columbig, .7 ‘ {

by
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7. The several bureans of the War Department will furnish, on_requi-
sitions ;'.pprovod by the Seeretary of War, the necessary subsistence,
clothing, camp and garrison equipage, transpostation to $t. John,
Newfoundland, and  return, médieines, hools, instruments, hospital
stores, arms, and ammunition, ‘The. subsistence stores to be furnished
as above directed are for sale, not for 1ssue, to the ofticers and men of
the cxpeditionary force.

By codyaxh oF GENERAL SHERMAN :

3

R. C. DRUL],
Adjutant-General.

War DEPARTMENT,

Srec1an ORDERS, | Orrice or tue Ciier SteNAL OFFICER,

No. Q. § Wasuinaroy; D, C, June 17, 1881.

1. By direction of the Secretary of War, the f(fllcm'ing-:):lnled officers
and enlisted men are assigned to duty as the expeditionary force to Lady
Franklin Bay: o . 4 ‘

Tirst Lientenant A. W. Gurrwy, Fifth Cavalry; Acting Signal Officer ;

Second Lieatenant Frevericg F. Kisuixeseny Eleventh Infantry,

Acting Signal Officer; . ‘):,,

Second Licutenant Jayes D. Lockwoop, Twenty-third Infantry, Act-

ing Signal Officer ; .

Sergeant Epwarp Isnaer; Signal Corps, U. S. Army;

Sergeant WiNricLp 8. Jewewy, Signal Corps, U. S. Army ;

Sergeant Georse W. Ricg, Signal Corps, U. S. Army ;

. Sergeant Davip C. Rausto, Signal Corps, U, S, Army ; -

Sergeant Havepex S. Garvrxer, Sizual Corps, U. S. Army;

ygant Winoiay 4. Cross, General Service, U. S. Army ;
cAut Davio L. Brarvarn, Company L, Second Cavalry;
gent Davm Liysy, Company C, Second Cavalyy ;
fporal DasizL C. Srann,/Company T, Second Cavalry ;

' Corporal Patvt Groy, * Compnuy H, Eleventh Infantry;

Corporal Nicroas Savor, Company H, Second Cavalry ;

Corporal Josers Erisox, Company E, Tenth T fantry ;

Private Crarres B. Hexry, Company E, Fifth Cavalry ;

Private Matrice ConseLr, Company B, Third Cavalry ;

Private Jacop BeNDER, Company F, Ninth Infantry; .

* Grimm having deserted, be wus replaced by Private Roderick R. Schneider,
First Artillery. [
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Private Fraxcis Lox¢, Company F, Ninth Infantry;

Private Wrnrast Wisee, Company F, Ninth Infantrs H

Private HE.\‘zir Berversick, Company G, Seventeenth quunh"y ;.

Private Jovres Frenenter, Company L., Second Cavalry ;

Private Jaxes Ryay, Company H, Second Cavalry ;

- Private Witror A. Eccts, Company €, Secongl Cavaluy.

2. First Licutenant A. W, Grerwy, Fifth Cavalry, Acting Signal Officer
and Assistant to the Chief Signal Officer, is hereby assigned to the corh-
mand of the expedition, and is charged \\‘it|h the execution of the orders
oand instructions given below. He will forward all reports and observa-
tions to the Chief Signal Officer, who is charged with the control and
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supervision of the expedition W. B, HAZEY,
Brigadier and Drevet Mujor (Emeral,

Chiof Signal Opficer, . S. .

. ) TWAR DEPARTMENT,

INSTRUCTIONS, . OFFICE OF THE Crier Swoxan OFFICER,

No. 72 } ' Wasnrsgrox, D. C., June 17, 1881,

Thé following general instructions will govern in the estublishme'nt
and management of t\h\nfcxﬁeditiou organized under Spccii\.l Qrdqrs, No.
97, War Department, offica of the Chief Signal Oticer, Washington, D.
C., dated June 17, 1881: i . _

The permanent station will bo established at the most suitable pox.nt

" north of the eighty-first parallel, and contiguons to the coal seam dis-

covered near Lady Franklin Bay by the Enclish expedition of 1875.

After leaving St. John, Newfoundland, except to obtain Esquimaux
hunters, dogs, clothing, ete., at Digco or L'p.ormnl(., only such sto.ps
will be, made as the condition of the ice necessitates, or us are essential
in order to determine the exact location and condition of the stores
cached on the east coast of Grinnell Land by the English expedition of
1875. During any enforced delays along that coast it would be well t‘o
supplement the Erglish depots by such small caches from'the sten@ers
stores of provisions as would be valuable to a party retreating southwnr:l
by boats from Robeson Channel. At each point where an old depot is
e;amined or a new one established, three bLrief notices will bLe left of
the visit—one to be deposited in the cairn huiit or found standing ; one
to be placed on the north side of it ; and one to he b.uried‘ tweut._v feet
‘north (magnetic) of the cuirn. Notices discovered in cairns will be
brought away, replacing them, however, Ly copies. _

The steamer should, on arrival at the permanent station, discharge
bar ~argo with the utmost despatch and be ordered to return to St

Xii ONDERS AND INSTRUCTIONS.

Joln, Newfoundland.  After a eareful examination of the seam of coal
at that point has been made Ly the party, to «le}bl“{niue whether an-ample
supply is casily procurable, a report in writing on this’ subject will Le
sent by the returning vesselo In cafe of doubt, an ample supply must
be retained from the steamer's stores, )

By the returing steamer will e $ent § brief report of proceedings,
and as full a transeript as possible of all meteotological and other ob-
servations made during the voyage.

After the departure of the vessel the energics of the party should
first be devoted to the erection of the dwelling-house and observatories,
after which a sledge party will be sent, according to the proposal made
to the Navy Department, to the high land near Cape Joseph-Heury.

The sledging parties will generally work in the interests of explora-
tion and discovery. The work to be done by them should be marked by
all possible care and fidelity. 'The outlines of coasts entered on charts
will be such only as have actually been seen by the party.  Every favor-
able opportunity will he improved by the sledgiug parties to determine
accurately the geographical position of all their camps, and to obtain
the bearing therefrom of all distant cliffs, mountains, islands, ete,

Careful attention will be given to the collection of sln:cimens of the
animal, mineral, and vegetable kingdems. Such collections will be

> made as complete as possible, will be considered the property of the

Government of the United States, and are to Le at its disposal,

Special instructions regarding the metcorological, magnetie, tidal,
pendulum, and other observations, as recommended by the Hamburg
International Polar Conference, are transmitted herewith, .

It is contemplated that the permanent station shall be visited in 1882
and in 1883 Ly a steam, sailing, or other vessel, Ly which supplies for
aud such additions to the present party as are deemed peedful will be
sent. ‘ ‘ _ "

In case the vessel is ynable to reach there in 1882, she will cache a
portion of her supplies and all of her letters add despatches at the most
northerly point-she attains on the est coast of Grirnell Land, and estab-
lish a small lepot at Littleton Island. XNotices of the ality of such
depots will e left at®one or all of the following places, viz., Cape
Hawks, Cdpe Sabine, and Cape Isabella, - ) R ’

In case no vessel reaches the permanent station in 1882, the vessel”
sent in 1883 will remain in Smith Sound unti]gfhere is danger of its
closing by ice, and, on deaving, will land all her tpplies and a parfy at
Littleton Island, which party will be prepared for a winter's stay, and
will be instructed to send sledge parties up the east side of Grinnell
Laiid to meet this party. If not \'isrod in 1882, Lieutenant Greely will
abandon his station not later than September 1, 1883, and will Tetreat

.
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southward by boat, following closely the ‘east coast of Griniell Land condition. Five thousand pounds of carefully selected coal was
until the relieving vessel is met or Littleton Island is reached.

. : o screcned, bamred and camed to Dutch Island, where the launch
In view of the familiarvity of Iicutenant Greely with the methods : .

. Nt lay.
pursued by previous expeditions, and of the confidence reposed in his Y-

+ judgument and discretion, it is not thought necessary to furnish him with The wisdom of layinn' her up at that point was then obvious,
more definite instructions than those contained in the following pages.

. : as the harbor-floc had never sufficiently opened to permit of her
While he is left at ‘full liberty to vary the details according to cireums- ‘ .

stances, vet the main points here given xhould be held in view as of ’ being moved had she becn lald up for the winter at the station,
predominant importance, : : Other stores arid supplies had also been accumulated - near the
W. B. H. AZEN, ' : ] .

Briyadier and Brevet Mejor Gener al, : hunCh ’ . ~
. Chief Signal Opficer, U, S, A. For the greater part of the year, with, my clerk, I had been
i 7 . ‘engaged in xeducm",’armngm o, and copying the’scientific obser-
: ‘ v vations, which, by August Sthy, were completed to July-31st,
These records, wewhmcrabout fifty pounds, were packed in three
tin boxes, which were soldered and thus made water-tight. Two
boxes-were to be in my charge: These contained original re.
ports, field journals, my own ¢ "uma, orwm'xl sheets of magnet-.
ical and mneteorologica ob~erv jons, and‘other official llea.‘,: .
Lleutenant Lockwood was to-t tafigch urge u§ the third Doy, w IJ(:I -
e 3 b\ervamona, star %
Xhe )VUII\ of dupli-
at, but ﬁiaoped hns to Kave one set
in case of anydis:is da l]I)”’ our tetreat.  All private pmpu't)
was abandoned, except eight pounds of bagoage for each mian
and sixteen for each ofﬁuer My own extra baggage consisted
of a seal-skin jumpery two or three to“els.}me suit of under-
clothing, three pairs of stockings, a woollen afghan, and my
private Zollgetion of- plants.  Selections by the athers were of
the same character, being almost entirely articles of clothing,
tobacco, ete. As commandmn' officer I took'in addition my
epaulets, sword, ete., and at Lieutenant Lockwood's request
carried for him a. favorite revolver, as he wore another which
he haq invariably carried in the field, ¢

The pendulum, fiyst secured in its Jbox, was :;fterward soldered
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in a tin case, and 1"tcr ;:ecured’ against harm from rough hand-
ling by a wooden cmcrm" which raised its weight to nearly a’

lmndred pounds. The most. valuable thermometers were care-
fully secured in a strong wooden case, and' the magnets were
¥ securec

transported in the prism. Four rifles, with about as sthousand.

" rounds of cartridyes, and two shot- mmgﬁ" with ample smmuni-
tion, were also releeted. 5 f_’ A Y

The greater part of the men tu?}hed it ﬂxexr private diaries;
sealed and addressed, whichys 1th f«?yn ty; Au"ht photographic pega-
tives, were carefully packed in n’ag’f)m water-tight box. Medical

stores ‘designated by Dr. Pavy \\e!@, :‘lmndll) arranged by Hos\.
pital Steward Bierderbick, on whoni that duty fell. The medi- .

cal lviquors-wex'é Aleo taken in as great a quantity as I felt was
[} . .
possible.

In additionto my own bageage, I also carried needles, hodkins,

gimlets, thread, yarn, ctc.'?‘not only ft)r tr:_lde with the Etah
Eskimos, if we should reach themn, but for our own use.’” A
large assortment of tools of various kinds, and n_x_:rgex:ial for re-
pa'iring boats were also selected, the outfit of the boats was
- made as complete as our ‘means would permit. Our complete
sledging-gear, which had-answered so admirably in the field,
was adopted for the retreat, and aleohol for fuel was taken in
© quite large quantifiee.-

All these aud other arrangements were perfected, but stgl
the ice would net ‘open.  July ended in southerly gales, which
did wuch toward breaking up the last year’s floe in Hall
Basin and Robeson Channel.  Unfoftunately Kennedy Chan-
nel did not break up wntil July 24th, one day after the Proteus

sank. stcoxen Harbor broke up July 30th, so that it was

Davigable at times,in the.southern portion. Time pressed, our
frech mreat and vegetables were gone, our fuel near ly exhausted,
and ever_) tlunw in an L\usettled condmon. -

lCHAPTER XL

OUR QCI IuN TI FIC OBaF R\'ATIO Ns.

Y

HE primary ob_]cct of ﬂ(g;., L kidg Pay Expedmon
" being to capry out the scio ;txﬁ‘é \x\e of the Ham-
" burg Polar Conference, the utmos Care was given to physical
observations. The series commenced on July 1, 1881, at St.”
John, Newfoundland, and terminated June 21, 1884, forty -
hours befdre the rescue of the survivors.

Sumtnaries of these, and such other observations as are of
general interest, will bé foundTn the appendices,of this work.

\ To avoid Yediousness and repetition, allusions are inade in the
body of the narrativé only to such as are of special interest or
1mportance ’ :

- The observations as to the pressure of the atmosphe1 e, tem-
perature and dew-point of the air, direction and foree of the
wind, quantity, kind and movement of clouds, the aurora and
the state of the weather, were made h oujly after the vicinity of
Fort Conwer was reached.

On the upward journey by vessel the temperature of the sea- '
water at the surface and when practicable at ten metres (32.8
feet), was noted first every four hours, and later hourly. On
occasion these observations were supplemented by soundings,
with serial deep-sea temperatures by means of the Negretti-
. Zambra thermometer. After our arrival at Conger, serial sea-

temperatures were recorded on the lj/ll,th, and 21st of each
" month, at which-time the thickness/of the sea-floe ywas also
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noted. Surface sea- tempemtmea were' ob~erved the second
year at evel) high and low water.

.

Our observations were always, made. b) Wathmwton ncan
time, and reference to that time is inv armb]y neant when oulv

the hour and minute are given. To redu&e to Conrrcx mean,

txme, it is neeessary to add f‘mt\ ‘nine mumteb s

The temperatures giv en in this narrative are corrected from
I

tests with frozen mercury, that. met ‘11 beuw assunied to solidify '7
at a temperature of —37.9° I ( 38.8° C.). Thermometers

having but very-small errors at high tenrperatures required large
corrections at —40° (—40° C.), reading fr om two to five der'reea
too low. Some of our aleohol thumometem were so unreliable
that they were never used. -I conld have gent these costly spirit
thermometgxs into the field, from \\lndx actual though erroneous
.Teadings of —80° (—62.2° C.) to —90“( 67.8° C.) could have
been obtained. Extremely low temperature readings, made in
connectlon w:th Aretic exp lorations or otherwise, ‘must be re-
ceived with ~ mutxon, unless the history and acu;racy of the
thermometer e can be vouched for. Ilonest but in xperienced

observers, in ignorance of the true facts, have frequéntly misled
thunQel%S and others. Y

Some excellent standard thermometers, of bxsulphlde of car-
bon, pure spirits of wine, aud ethor, were made for the expedi-
tion, under thc careful supervision of Professor Waldo of Yale
College Oba(‘:l\ ator v. They were graduated in millimetres arbi-
trarily, and so sm\ed as an excellent elieck on other instruments.
Their errors af fxeennw mereury pxox‘cd to be mconmderable
less than a derrl ee Fahrenheit. . .

Our thermometers were exposed in a large wooden shelter of
Louvre pattern, four feet square and seven high, which was sit-

Zated about fortj yards northeast of the house. - The instru-

1ents were fastened to a sheet-iron drum, so made as to revolve,”

.
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?o@’r'\\a% ghielded Dy another snll ~heltc1, made-after the
-ouvre pattern, of‘galvanized iron. . .o

The ancmometer and wind-vane were placed on the ridge-

pole of the ﬂ[%bbni]ding, where the exposure was excellent.
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Observer malln'ng. 'i’,e_!jﬂpe_utu?e Observatiang at Fort Conger.
EEEET Lt h . ;n .

In order to secure. most reliable. b'immefnc readmfrs, the
~observer, before making the current observatlon verified each
“hour the vernier reading of the prcce\dmcr hour,- and in case 8

\
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R bl
change greater than .03 inch in the hour had occurred the ob-
server reported it to me, whether day or night. )

The solar and terrestrial radiation thermometers furnished

- the-expedition had such limited range to their scales, that the
observations were necessarily discontiniied at the most impor-
tant seasons, .e., from the middle of October to March Ist'.\«\

The magnetic observatory was situated about two hundred .

yards northeast of the main building. It wasa wooden structure,
about eight by fourteen feet in size, which was sceured and fas-
tené‘d.by wooden pegs in default of copper nails. A heavy bank
of earth and sod to its eaves, supplemented by suow and ice dur-
ing the winter, somewhat ameliorated its Aretje ten‘xperature,
“but it still remained an uncomfortable building the first year.
During the term-days of the second year, when the observers
. remained in it the entire day, it was made comfortable by the
.construction of a small fireplace and chimney.
The magnetometer was mounted on a stout tripod, its solidity

being ensured by freezing the legs of the stand into the earth..

Of this instrument ten readings were made hourly, except on
the 1st and 15th of each month, which were known as term-
days. On term-day two readings were made every five minutes,
except during one hour, when two readings were made every
twenty seconds. ’ :

For the uninitiated it should be said, that the object of these
readings was to note the declination of the magnetic needle.

In the greater part of the world the compass does not point
to the geographical pole, and the saying, «true as the needle to
the pole,” is only an-inaccurate simile. The magnetic declina-
tion of any plzi(:qe is the differcnce between the geogmphical
pole and the quarter to which the needle actually points, and is
measured in degrees to the east or west. For instance, where
the needle points to the true west, the declination is said to be
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90° W, and when pointing to the southwest, to be 185° W. At
Fort Conger, in 1882, tlie magnefic needle pointed between the
west and southwest, the declination being 100° 13’ W.

In the magnetonteter a small magnet, freely suspended by a
single fibre of untwisted silk, swings readily in . any horizontal
direction. ' Tlris magnet, at Conger, was never quiet,.not even
on what are technically known as calm days, but swung to and
fro in a restless, uneasy way, which at various times impressed
e with an uneanny feeling quite foreign to my nature. As it
swung to right and left, its movement was clearly outlined on a
fixed, illumined, glass scale, which served as a background, and
the extreme oscillations, seen thrdugh a small telescope by the
observer, were recorded. ‘

In the other end of the building was placed, on a stable pier,

-a dip-circle, from which thejnc]ination or dip of the magnetic

needle was howly determined. A magnetic needle, nicely and
delicately balanced, in the middle latitudes assumes a nearly
level position. . At Conger, however, the needlé, adjusted so
that it can move freely in a vertical plane, shows a strong
tendency to assume an upright position. At a dip of 90° the

‘needle would be erect, while a Conger the inclination was

about 85°.

In speaking of this instrument, it is necessary to say that a
dip-circle was especially made for the Lady Franklin Bay Ex-
pedition, but it was by error shipped to the United States Coast
Survey. On calling for it, when the duplicate instrument or-

dered could not be had in time, the late Mr. Carlisle Patterson, |

thenRuperintendent, promptly promised that it should be sent
to me & New York. On the day of my sailing, a dip-circle,
carcfully foxed, was received ; but on opening it, at St. J ohn,
an old, ru¥y, unreliable instrument was found in the place of

“the new cifcle. This resulted in unsatisfactory and incomplete




OUR SCIENTIFIC OBSERVATIONS. 129

observations at Conger, for the old circle having upright stand-
ards instead of transverse ones, as in th;e\new, but one end of
the needle could be read. It must always bea matter of regret
that this unwarrantable and unauthoririled substitution by some
_person was made, which waterially impaired, if not effectually
destroyed, the value of our two years’ dip-observations,
Accurate tidal- observations in high latitudes have always
been difficult to obtain. As far as 1 know, the two years’ ob-
servations obtained by the expedition formed the firstunbroken
series of any length ever made from a fixed gauge in a very
high latitude. For the greater part of the time, the gauges in
use were iron rods, forced as far as possible into the stiff clayey
‘b_t‘)ttom. To keep open' the tide-lole reqyired the constant
labor of two men, and occasionally other assistance was given
when the gradual, steady movement off shore of the main-flo
required a corresponding extension of the tide-hole. The main
floe moved in one winter nearly twenty-five faggoff shore.  To
prevent the rapid formation of ice in the tide-hole, a large
snow-house was built over it. Additions were made to the
original house from time to time as the floe moved. Despite
this protection, the ice in the tide-house formed to a thickness
of eight feet, partly from tidal overflows. - The tidal observa-
tions 'of Conger yere supplemented. by observations on fixed

gauges at Black Ilorn Cliffs and Repulse Harbor on the North -

Greenland coast, at Capes Sumner, Baird, Beechy, Cracroft,
and Distant Cape, which, being simultaneous with those at
Conger, can readily be reduced. These readings have been
submitted to the Superintendent of the United Stfes Coast
Survey, and, united to those of the Dritish expedition at Floe-
berg Beach and Discovery Iarbor, in 1873, and by Dessels at
Thank God Harbor, in 1871, will proba'b]y enable that tidal-
expert, Assistant Charles Schott, to determine satisfactorily the

L
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v

co-tidal (-_iil'\'os of Robc%:md Kennedy Channels and the en-
trance to the Polar Sea. '

Our time observations were made from a transit kindly
loangd the expedition by the superintendent of the Coast Sur-
vey,;\\'hich was in moderately serviceable condition. The
chronograph, however, which was furnished for the especial |
purpose of registering the star observations for time in con-
nection \\"ith‘ t])g,.pgmlulmn oUservations, was an incomplete,
broken-dowr ‘affair. It certainly was sent by a careless or
Incornpetent person, whose action came near frustrating \the
plans of his department for a valuable and unparalleled series
of observations. Fortunately, Sergeant Gardiner, of the Sig-
nal Corps, was an instrument-maker, and while he with other
aid rebuilt the chronograph, I reconstructed the electrical por-
tion of it. . s :

The pendu]um; observations werc due to the intelligent and
liberal action of the Superintendent of the United States Coast
Survey. Unde’i};‘ the instructions and supervision of Assistant
Charles S. Pierce, of that bnreau, a beautiful pendulum was
especially made for this work. In default of a break-circuit
chronometer, for use with the chronograph in time obsérvatidns,
Professor Pierce kiﬁdly loaned his own chronometer, which was
used in the pendulum work. As a‘recognition of this action, I
felt it incumbent on me to see that the instrument was returned,
and so, in all the dark days of our retreat, that chronometer was
carefully looked after, and lias since been delivered to Profes-
sor Pierce. ' '

e

My astronomer, Sergeant Edward Israel, had received from
Professor Pierce careful and detailed instructions concerning
the pendulum work. TProfessor Pierce had pointed out to me

the importance not only of uniformity of temperature, but of

determining accurately the temperature of the pendulam. The
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pr6 lemn was not an easy one, from the stubborn Wuy in which
heated air rises and cold air falls. The necessity of piers with
great stability was obvious, but the conditions at Conger re-
quired‘the construetion of such. piers on frozen ‘ground and it
temperatures below zero Fahrenheit.

Sergeant Gardiner and Private 601111011, under my direc-
tions, succeeded in building strong, stable piers. Drick and
Portland cement had been purchased for the purpose at St.

‘ ‘John’s. The site selected was in a lean-to built on the north side

of the officers’ 1'00m.\_Iloles three feet square were dug to a depth
of about twenty-scven ilfc};es, the ground being found frozen
at a depth varying from twenty-two to twenty-four inches.
Over these holes a tent was pitched, and alcohol lamps lighted
within it to raise the temperature. On the bottom of the holes
dry, hot ashes were spread, and then two courses of bricks were
laid. As the bricks had been previously heated to a tempera-
ture of 150°, the cement formed before the temperatwee fell to
theﬂiz?iné-point. In this mauner the piers were finally built
in a-galid, substantial manner.  Around the piers a house was
erected of iée-slabs, which maintained an almost constant and
exceedingly uniform temperature. French plate-glass being set
in tNe front of the ice-house, and in the door leading into the
afficers’ room, the observer was able to remain comfortably in
the Iatter room, and by a set of reflectors throwing light on the
pendulum to read its oscillations through a telescope:

Several setsof maximum and minimdm thermometers were so
disposed as to show the ranges of temperature at the head, the-
centre, and the bottom of the pendulumn, and one thermometer
was so placed that it could be read at any time by the tele§copé
from the officers’ room. These arrangements were so suceessful
that the range of temperatilre rarely exceeded five degrees Fah-
renheit, during an entire set of observations.  Forty-eight

’

&
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swings of the penduluin with c:drresponding time observations
were successfully made, and it is probable that these observa-

- tions, under Professor Pierce’s skilful dizcussion, will prove of

~

marked value to geodesy.

N

Near the end of November, - 1881, the observers began

to obtain samples of the air, according to instructions furnished
by Professor Edward Morley. The samples were to have been
analyzed Dby that gentleman in connection with his investiga-
tion as to the variations of oxygen in the atmosphere. Unfort-
undtely for his researches, the samples were necessarily aban-
doned, with other bulky and weighty collections, on the occasion
of our retreat.

An excellent series of observations as to the velocity of sound

at low temperatures was obtained, which generally confirm the -

theoretical law as to the effect of temperature on its velocity

in air, as deduced from observations at higher temperatures.
These experiments are dwelt on elsewhere more in detail.

Experiments were made with-a view of comparing the actnal
with the theoretical dew-péint ; and alsoamany other special and
comparative observations were made which need not be here
referred to at length.

The number of observations made and recorded each day
were as follows: Meteorological, 234 ; tidal, 28; magnetical,
264—aggregating 526 daily. On term-days the number of
magnetical observations were increased to over twelve hundred,

0 that the observers were always busy.

Sergeant Israel had all the astronomical work, and the obser-

‘vations of magnetic intensity to attend to, and was also in gen-

eral charge of the magnetic work. Lieutenant Lockwood and
I did duty ‘as observers on term-days. Sergeants Gardiner,
Jewell, and Ralston were particularly charged with meteoro-

* logical -and tidal work, being occasionally assisted by Sergeant
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Isracl and Private Henry. Sergeant Rice, the second year,

noted the high and low tides and sea-temperatures, being at
times relieved by DPrivate Long. Private Connell likewise
assisted at times in making meteorological observations, and

during all pendulum, time, and sound, .experiments was in
charge of the chronograph,
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The Frog.
{4 Flocbery in Robeson Channel, May, 15%,)
Fortunately systematic preparation and wise prevision secured
the safe return to this country of the observations made at the
cost of so much labor and care, thougl the bulky original ree.
ords were necessarily stored at Fort Conger.
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; STRIVING FOR THE SHORE.

A

- latter shows the effect of hauling the whaleboat even two days.
We started at 1 r.ar, and, by nine hours’ hard work on the -

" road, have succeeded in making about two and a quarter miles
in a southwest direction. It is to be remarked that we came
-~ into our old camp from the northeast aud started out to the
southwest, but yet, owing to the rotary movement of the floe,
‘we marched out on the same road over the same ice by‘\_vhich
we marched in. The travelling to-day was excellent for the
most part, but on the last floe was very heavy from the deep
new snow. On reaching the floe I should have camped upon
it, but it was separated from the one to the s?uthwest by
high, dense rubble, with a s_light' fringe of new ice; and, al-
though the men were very tired, we cut rubble and hauled .the
boat to the new floe, in order that there should be no uncertainty
about to-morrow’s travjel._ We went to our bags after 10 r.y.,
worn out with the labors of theday. Land looks very near—
some say three or four miles, but it must be nearer twice
that distance. In _order not to discourage the men, who fortu-

nately look on te bright side, I have directed the dstronomer to -

report our exact location to e along, and I make ?t known only
at suitable seasons when it coxxﬁ;xn:Mefﬁl \;1ew. Several.
bear-tracks seen to-day. .
“I abandoned fo-day, everytliing which Lould be spared and
was not of vital importance, about a hundred pound's, weight,
and yet we are hauling about six thousand pouuds, which neces-
sitates only two trips however. We keep a telescope an‘d ma-
rine glass, all rifles, a shot-gun, all ammunition, records, instrn-
ments, food, firel, and servicéable clothing. Its m?ter case has
been stripped off, reducing its weight, but we st.111' carry the
pendulum. I informed the men that I was unwilling, much as
I wanted to save that instrument, to lessen their chances of life

by hauling it longer, unless all concurred, and that it would be

- character, for we worked with
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dropped whenever they wished. Not olnly
tion to keeping it, but several of the party
considering it unmanly to abandon it. Such a Epirit 18 cer-
tainly most creditable.” | ®
Brainard's journal says: “Turned in at 11 p
hours of the severest physieal striin.
(of those of us in the. tepec) are
one thickness of canvas,

was there no objecs
S
were outspoken in

M., after ten s
As the eleeping-bags
protected from the ice by only
as, our comfort can be imzlg_ined.”
“September 18th.—Called the cooks at 3 aan; got off at 7.45
At and camped at 9 var., with a short delay to drink tea, which -
was cooked as we worked. . The labor wis of the most arduous

a sehise that the situation was
desperate, as the ice was moving eastward and threatened to

pass Cape Sabine. We crossed five lanes of - water by boat

where three loads were .necessary, .which - involved -constant

change from sledge -to boat and cgnsequent separation of the
party. . As the pack was moving, such separationg were_ dun-

gerous, but were absolutely essential to progress. One or two -

of the men at ‘one time contmented on their being left till the
last party, and in consequence I reproved them, pomtiqg t;xlt .
that they were last only iri their turn, and not : :

have invariably been the last man to enter the bo
circumstances. Rice to-day broke through the ¥
pletely wetting himself. I was with him,
of underclothing for him, which

always so, I
at under such ,
oung ice, com:
and stripped myself
as supplemented by other dry

clothing as the party came up. When we drank our tea, at 7 p.ar,,

we were on the northern edge of a pal®ocry

stic floe ; but, thoagh
the men were thoroughly tired out, we

all realized the impor-
tance of reaching land, and so pushed on for two hours and

camped on the southwest edge of the floe, tfien being, T esti-
mated, about four miles from shore. Darknessset in at that time
(9 par), which, with the open- water and moving floes ahead,
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= The spirit ‘.of Lxeutenant Locl\\x ood’s notes was the same as
that which prevailed generally in thé party during the entire

_ wmtex It was flequbnt}) said that those who were near and ”

“dear to us-at home were more to be pitied than ourselves.- "We
were fating a stern gnd frightful reality, but they could not fail
to bé mentally tortured by doubts and fears of every kind.
-“October 23d.--Clendy, with chilling northwest wind and a-
tempexature of —6>(—21.1° C)). As Sergeant Rice reported
that ice was forming yesterdsy along the shore, s that possibly

the party mwht reach Sabine with a eledge, I called the cooLs(
at 4 aar, and sent Licutenant Lockwood with eleven others to-

brmg as.much of the English cache as possxble In-order to in-

“ sure the safety of the records of the expedition, I sent them

and the pendulum, with orders to cache them in a promment

. cairn on the south side of Payer Harbor. I know "that point

will cer tamly be visited, and that possibly our plesent camp
might be missed by a relief expedition, and all the records lost if
left heré. I am determined that our work shall not peush with

‘us. Lieutenant Lockwocd was directed to leave with ‘the’ rec-
-ords a notice similar to the one sent by me a few days since to-

thglcairnon Brevoort Island. T ordéred that the cache at Payer
‘Harbor be tql\en%up prior to the. clothing and fea at Sabine.
The da)s are shortening now ko rapidly that it is with ditficulty
the party can travél from here to, Payer Harbor and return, so
the cache there must be taken up first.” The party was unable,

owmo to the sledge breaking, to bring in a load to-day farther .

than Sabine, whence they returnéd without s]cdf*e, havmg been

absent over ten hours, . Bieutenant Lockwood and Dr. Pavy each .
injured a foot while pulling t(ﬁrou"h some pointed rubble ice. .

Open water and one or two seals4vere seen i ayer Harbor.
Lieuténant Lockwood reports that he has. ms

a very prom-

-inent, cache, with the pendulum rising from its top, §0 ‘that né

]

i vt 33,

- he had not the heart to refuse the men
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one visiting Payer Hax‘box can miss seeing it. It is on Stalk-

necht Island.. The record was left in the sextant-box.”

“October 24th.—Sent 3 party to Sabine, which brought in the

urs’ work. Elison tempora-
abine this morning, and will
Thave told him that the sledge
rk, bnt must be so strength-

load by half past five, after ten ho
) rily repaired the sledge at Cape S

Put it in good order to-morroy,

must not only do our autnmn wo

Our Records and Instruments,

{Cached October, 1583, on Stalknechs Istang.) ' F

ened that we can crosg to Littleton Ig]:

and in March and he has
Lieutenant Loclkwood told me that
permission to eat some

and I in turn had not ghe heart
to reproach him farther than to say such perm1<510n must not

be repeated.” . His Journal says: ¢ Allowed the men to e
moulgy bread out of one of the bags ;
Cietober 25th. -—-The sledge br oke

Promised that_g,t shall be.

mouldy bread at Cape Sabine,

at the
we ate ravenously.”
again yesterday, and was

v
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(— 45 7 C.) on the 9th, and the day following the minimum
touched —58.2° (—oO 1° C. )

| Everything bem" in readiness, we commenced our pendulum
observations on Januar 'y 6th. During this work regular time
observations were necessary twice d:u]v, and the severe cold
.made the work of the most tr ying character to our astronomer,
Sergeant Isracl. He made the obsexvatlons on’ the 14th, in
-temperatures varying from —54° (—~47. §°C.) to —56° (—48.8°
C.). A few days later being exposed $or & long time to a
temperature of —48° («-44.4° C.) in the open observator 'y, he
froze superficially one of his feet. Apart from this the pen-
dulum experiments, though tedious, and inyolvi Ing exposure and
suffermo were most fortunately and suocessfl\“%:' conducted.

In the meantime the entire quar ters had beeh made as com-
;fortable as was possible. The house had been well banked up
withr botlr earth and §DOW, and all eracks in the men’s quarters
had been papered over so that no’ draughts were possible, The
men had constructed shelves over their bunks, and had arranged
curtains, which insured a certain privacy whenever they sought
it. In the officers’ ')room such shelves and conveniences had
been erected for each one “as were desxred “The surgeon had
his books, instruments, and such medicines as he wished, on
shelves constructed in his corner.

My own domain of eight by eight was in general thrown into
the main room, but heavy curtains were so arranged that at
night, or whenever I desired privacy, they could be drawn so
as to cut off my -corner from view. Such littla: personal
trappings as 1'had taken with me were arranged to the best
advantage. On shelves near me were placed my personal
books and- the excellent Arctic library we were favored with.
To save. space, my bunk was built on the top of an ammuni-
t10n chest in-which the greater part of my clothing was packed
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