REPORT

INTERNATIONAL POLAR EXPEDITION

POINT BARROW, ALASKA,

IN RESPONSE TO

THE RESOLUTION OF THE HOUSE OF REPRESENTATIVES
OF DECEMBER 11, 1384

WASHINGTON:
GOVERNMENT PRINTING OFFICE.

1885.




48TH CONGRESS, ) HOUSE OF REPRESENTATIVES, Ex. Doc.

2d S W:IA(,),'?T,, ( No. 44,

EXPEDITION TO POINT BARROW, ALASKA.

LETTER

FRGAL
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In vesponse to a resolution of the House, the veport of the Intcrnational Polar Expedition to Point
Barrow, Alaska.

Decevpier 16, 1884, —Referred o the Committee on Naval Affairs and ordered to be printed.

LETTERS OF TRANSMITTAL.

* WAR DEPARTMENT,
Washington City, December 15, 1834,

The Sccretary of War has the honor to transmit to the House of Representatives the report of
the International Polar Expedition to Point Barrow, Alaska, together with the letter of the Chief
Signal Officer of the Army, of this date, submitting the veport to this Department, the same being
furnishied in response to the resolution of the House of Representatives of December 11, 1884, as
follows:

i+ Resolved, That the Secretary of War be requested to transmit to the House of Representa-
tives, if not inconsistent with the public service, the report of the International Polar Expedition
to Point Barrow, Alaska, by Lieut. P. H. Ray, U. 8. Army, for the years 15581, 1882, and 1883.”

ROBERT T. LINCOLN,
Secretary of War.
The SPEAKER oF THE House or REPRESENTATIVES,

WAR DEPARTMENT,
OFFI1CE oF THE CHIEY SI1GNAL OFFICER,
Washington City, December 15, 1884,

Sir: T Lave the honor to transmit herewith the report ot the International Polar Lxpedition
to Point Barrow, Alaska, ealled for by resolution of Iouse of Representatives of December 12,

1884.
I am. very respectfully, your ebedient servant, ) ’
B ’ W. B. HAZEN,

Brigadier and Brevet Major General, Chicf Signal Officer, U. 8. Army.

The Hon. SECRETARY OF WAR, Washington, D. C.



LETTER OF TRANSMITTAL.

WASHINGTON, D. C., November 1, 1834.

Sir: I have the honor to transmit herewith a full report of the operations of the International
Polar Expedition to Point Barrow, Alaska, under my command, for the years 1881, 1882, and 1883.

The work in meteorology and magnetism is as complete as it was possible te make it with the
means placed at my disposal. '

The work of geographical exploration, having been made of secondary immportance, was contined
to such short expeditions as I was able to make from the liome station, without suspending o
interfering with the regular work ; but enough was done to demonstrate that the work of explora
tion in the Aretic can be carried on, at any season of the year, with the assistance of the natives,
with comparative safety and but very little suffering, and 1 trust that our experience will tend to
remove some of the prejndices now existing in the public mind against Aretic exploration.

I regret exceedingly that I was not given more time to prepare myself for this undertaking,
as my previous training had not been of such a character as to fit me for it, except in the matter
of command and cquipment.

I cannot speak too highly of the faithtfulness aud devotion of the members of the expedition
to their duty. 7To their cheerful assistance and ready obedience is due all eredit for the success
attending the expedition.

In preparing this report I have been placed under many obligations to Prof. Spencer F. Baird,
Director of the United States National Museum, and to Prof..1. . Hilgard, Superintendent. United
States Coast and Geodetic Survey, for advice, as well as valuable assistance in their departments;
also to Mr. Charles . Schott, assistant, United States Coast and Geodetic Survey, for the reduc-
tion and discussion of the magnetic observations; to Mr. R. S. Avery, United States Coast and
Geodetic Survey, for the reduction and discussions of tides; to Private A. 1. McRae, Signal
Corps, U. S. Army, for the reduction and discussion of the ground cnrrents; and to Sergt. John
Murdoch, Signal Corps, U. 8. Army, naturalist of the expedition. for his able and valnabla
assistance throughout the whole expedition, and in preparing this report.

[ am, very respectfully, your obedient servant,
. H. RAY,

First Licutenant Eighth U. 8. Infantry, A. S. 0., Commanding Fopedition,

CHrkr StGNAL OFFICER, UNITED STATES ARMY,
Washinglon, D. C.
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PART I.

ORDERS AND INSTRUCTIONS. -

e

[Special Orders No. 102,

Wan DEPARIMENT, Orricnk or 11iE Cmuyr SiaNAL OFFICER,
Washington, D. C., June 24, 1881.
[LExtraet.}

% ot 3 * 2 B *

IV. By direction of the Secretary of War, the following-named officers, civilians, and enlisted
men are assigned to doty as the expeditionary force to Point Barrow. Alaska Territory, viz: Virst
Lieut. . Henry Ray, Eightli Infantry, Acting Signal Officer; Acting Assistant Surgeon, Georgo
Scott Oldmixon, U. 8. Army,; Sergt. James Cassidy, Signal Corps, U. S, Army, observer; Sergt,
Jolin Murdoch, Signal Corps, U. 8. Army (A. M., Harvard), naturalist and observer; Sergt.
Middleton Smith, Signal Corps, U. S. Army, naturalist and observer; Capt. E. P. Herendeen,
interpreter, storekeeper, &e.; Mr. A. C. Dark, astronomer and magnetic observer (Coast Sur-
vey); one carpenter; one cook; one laborer.

V. First Lieut. . II. Ray, Eighth Iufantry, Acting Signal Officer, is hereby assigned to thoe
command of the expedition. and is charged with the execution of the orders and instractions given
below, He will forward all reports and observations to the Chief Signal Officer, who is charged
with the eontrol and supervision of the expedition.

VI. As soon as practicable, Licutenant Ray will sail with his party from San Franciseo for
Point Barrow, latitude 71° 27/ north, longtitude 156° 15’ West (Beechey), and establish there a
permanent station of observation, to be occupied until the summer of 1884, when he will return here,
unless other orders reach him. On the way out and back, a stoppage of a few days only will be
made at Plover Bay (latitude 64° 22/ 0/ north, longtitude 1739 21/ 32 west), for the purpose of
determining the error and sea riate of his chronometers. The vessel conveying him to his destina-
tion will not be detained at the permanent station longer than is necessary to unload the stores.

' W. B. HAZEN,
Brigadier and Brevet Major-General, Chief Signal Officer, U. 8. Army.
Official:
Lovuis V. CAZIARC,
First Lientenant, Sccond Artillery, Acting Signal Officer.

[Instructions No. 76.] .

WAR DEPARTMENT, OFricr or THE CHIEF SIGNAL OFFICER,
Washington, D. (., June 24, 1881,
The foliowing general and detailed instructions will govern in the establishment and manage-
ment of the expedition organized under Special Orders No. 102, War Department, Office of the
Chief Signal Officer, Washington, 1. C., dated Juue 24, 1831.
The permanent station will be established at the most suitable point in the vieinity, and, if
practicable, at or in the immediate neighborhood of Point Barrow, Alaska Territory, (latitude

710 27/ north; longitude 1562 157 west, as determined by Beechioy).
) 7
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e chronometers will be rated at San Franeiseo, and will have their sea m.tes detcrmined‘by
an observation of time at the United States Coast and Geodetic Survey station at Plover Bay
(latitude 617 22767 nortly; longitude 173% 217 327 west). ' |

The vessel shonld, on arrival at the permanent station, discharge her eargo with the utmost
dispatehy and at onee Ve ordered to return to San Fraucisco, Cal. 'Eefore.permitting'tho vessel
to lewve. w careful examination of the vieinity will be made and the exact site chosen for the per-
panert station will be located in latitude and longitude, chronometrically, both by Lieutenant
RaySind by the navigator of the vessel independently, and a report in writing will be sent by the
1-c't.urnin;: vessel, By the same means will be sent a transeript of all meteorclogical and other
observations made during the voyage, and also a list of apparatus and stores known to be broken,
misxine and needed, to be supplied next year. A

Atter the departure of the vessel, the energies of the party should first be devoted to the erec-
tion of the houses required for dwellings, stores, and observatories.

Special instructions regarding the meteorological, maguetie, tidal, pendulum, and such other
ohservations as were recommended by the Hamburg International Polar Conference, are trans-
mitted herewith,

Carefnl attention will be given to the collection of specimens of the animal, mineral, and vege-
table kingdoms. These collections are to be made as complete as possible, and are to be consid-
ered the property of the Government of the United States, and are to Le at its disposal. The
colleetions in natural history and ethnology are made for, and will be transferred to, the National
Musceum,

It is contemplated that the permanent station will be visited in 1382, 1883, and 1834 by a steam
or sailing vessel, by which supplies for, and snch additions to, the present party as are deemed
needinl will be sent. Lists of stores required to be sent by the next season’s vessel will be for-
warded by cach returning boat.

The subject of fuel and native food-supply, its proeurement and preservation, will receive full
and carefal attention, as soon after the establishment of the post as praeticable. I'ull reports
upon this subject will be expected,

A special copy of all veports will be made each day, which will be sent howme each year by
the returning vessel,

’}?}ltx full narrative of the several branches will be prepared with accuracy, leaving the least
possible amount of work afterwards to prepare them tor publication.

In vase of any fatal accident or permaunent disability happening to Lientenant Ray, the com-
mand will devolve on the officer next in seniority, who will be governed by these instrnetions.

Brigadier and Brevet Major-Gener it Ni W 1?. HA'ZE}“
Ottcial ret Major-General, Clief Nignal ()ﬂwcr? UoS Army.
Lovis V. Caziarc,
First Licutenant, Second Artillery, Aeting Signal Officer.

INSTRUCTIONS FOR THE COMMANDING OFFICERS

7 OF THE INTERNATIONAL POLADR STATIONS
OUCUPIED BY THE SIGNAL SERTICE.

I. GENERAL.

1. Regular meteorological and other observations will be
cea and at the permanent station. in accor A
and those contained in the aceor
to which special notes are appe

' maintained uninterruptedly, both at
danee with instructions issued to Signal Service observers
npanying extract {from the proceedings of the Hambuarg conference,
o . nded where needed.
- the original record of these olsepvati : .

) se ebzervations will be kept in the Llank (S ted fi is
PUIDOse, A0 L i copy Of (e coreeern ey the blank books supplied for thig

. and reduced resnlts will 1 ' 3ervi
special torms, o x oy ‘ SUNE ve made upen Sigw; rvice a
special torms, as xupplied in bound volumes, ben Sigual Service and
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3. At sea a daily record will be kept, by dead reckoning and astronomical observations, of
the latitude and longitude of the vessel, by which the positions at the times of meteorologieal
observations will be deduced, and on arriving at the permanent station the loeal time and longitude
will be immediately determined, whence the Washington and Gittingen times will be found by
applying the correction for longitude.

4. All meteorological and tidal observations will be made at exaet hours of Washinaton eivil
time. (The longitude of Washington Observatory is 5" 8 12509 west of Greenwich.) The regular
magnetic observations will be made at even Lours and minutes of Gittingen mean time.  (Gaottingen
is 0" 39™ 46°.24 east of Greenwich, or 5" 47™ 58233 cast of Washington ; whenee 12 noon Wash-
ington time is simultaneous with 5" 47 5833 p. m. Gottingen time, or 6! 12m 1567 u, m. Wash-
ington time is simultancous with 12 noon at Gittingen.)

If hourly meteorological observations of all these phenomena cannot be taken, then, if possible,
take bi-hourly observations at the hours 1, 3, 5,7, 9, 11 a. m. and 'p. m., or a{ least six observa-
tions at 3, 7, and 11 a. m. and p. m. On no account will the metecorological observation at 7 a. m.,
Washington time, be omitted.

5. Upon arrival at the permanent station the local time and longitude will be determined at
once, without waiting for the erection of permanent shelters which will be built for the meteorolog-
ical, magnetic, and astronomical instruments, according to the plans and material as specified,

The meteorological and astronomical obscrvatories will be located conveniently near to the
dwelling of the observers, but that of the magnetic observatory will be determined by the con-
sideration that these instruments must be removed from all danger of being affected Ly the
presence of stecl or iron, including galvanized and tinned ivon. If needed to keep off intruders,
a gnard or fence should surround the magnetic observatory.

6. The observation of tides will be made as complete as possible in summer by a gaunge on the
shore, and in winter through an opening in the ice, according to the instructions furnished by the
Superintendent of the United States Coast and Geodetic Survey. The necessity for observing the
tides will suggest that the dwelling-house should be located as near the sea as is safe and con-
venient.

7. In addition to the ship's log and the ofticial journal of the party, to be kept by the com-
manding loﬂicer, and the official record of observations, to be kept by the meteorological, magnetic‘,
tidal, and astronomieal observers, each member of the party will be furnished with a diary, iq
whieh he will record all such incidents as specially interest him.  This diary will not be open to
inspection until delivered to the Chief Signal Ofticer for his sole use in compiling the full record
of the expedition.

8. Accurate representations, either by the photographic process or sketching, will be made of
all phenomena of an unusual character, or of whatever is characteristic of the country.

9. Carefully prepared topographical maps will be made of us much of the surrounding country

as is practieable.

1. DETATLED INSTRUCTIONS CONCERNING OBSERVATIONY, INSTRUMERTS, AND TIME, BY TIHE
INTERNATIONAL POLAR CONFERENCE, HAMBURG, ]379, OCTORER 1 TO 3,

['Translated ar the oftice of the Chief Signal Officer, with added notes in hrackets, ]
1. OBLIGATORY OBSERVATIONS IN THE DOMAIN OF METEOROLOGY

No. 17. Temperature of the air.—~The mereurial thermometers should be graduateq to two-
tenths degrees Centigrade, and the alcohol thermometers to whole degrees, and hoth verified at a
central metcorological station to within one-tenth degree Centigrade. -

[The thermometers furnished are graduated to Fahrenheit ; they have been compared with the
Signal Service standard, and are provided with correction cards.] _

No. 18. The instruments should be placed at an altitude ef between 1.5 and 2.0 meters (5 to 6
feet), and it is recommended that they be exposed in a double shelter of lattice work, according to

H. Ex. 44—2
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Wild's method.  The cuter shelter to be of wood, th.e_inner of metal. The observations of
minimum thermometers can he made under various conditions. ' i it

“The shelters furnished eonsist of an outer woaden lonvre work aud an inner glflx anize: 11{)}11
shclt(vr, both framed so as to e easily set up. The minimu'uf telxmerf}tures‘ at van?us: 31\Qtwm es
above gronmd will e observed, and nnder such various conditions as mycumstances sl}ggea'.t.J

No. 19, The aleohol thermometers ought to be compared at the station of observation with the
standard mercurial thermometer at the lowest possible temperatures.® ‘ ‘

No. 20, Sea temperatures should be observed, whenever possible, at tl}e surface and.ut sach
10 meters (about 53 feet) of depth: as instruments, proper for this obscx“\'ahon, th(? follow.'n{g' nmay
be specitied : deep-sea thermometers, a8 manufactured or invented by Ekmann ; Negretti & Zam-
bra; Miller-Casellu: Jansen. . .

{ While at sea the temperature of the surface water will Le observed hourly, with the §1 gnatl
Service water thermometer, by the ordinary methods, and the temperature at each 33 feet of
depth, whenever practicable; for greater depths, oue of the above deep-sea instruments will bo
used. |

No. 21, The point 02 Ceutigrade (320 Fahrenbeit), for all the thermometers should be deter-
mined from time fo time.

[The testing of thermometers will be made quarterly, according to the usual Signal Service
rules.|

No. 22, Pressure of the air.—.At each station there must be at least two well-compared wmer-
curial barometers, a reserve barometer, and an aneroid.

No. 23. The standard barometer ought to be compared or read once each day.

[Several mercenrial and aneroid barometers are furnished, and all regular observations will be
made from a mercurial barometer, selected from among them, which will be compared, once each
day, with the standard barometer. All barometers will be fully compared with the standard once
each month; such comparative readings will be entered on the regular Sigual Scrvice forms for
this parpose.]

No. 24, Humidity.—The psychrometers (i. e, dry and wet bulb) and hair hygrometer will be
used with Regnanlt’s dew-point apparatus as a check, according to Wild’s instructions.

{Comparative readings, with these instruments, will be frequently made and carefully pre-
served for future study.]

No. 25, The wind.—The wind-vane and Robinson’s anemometer are to be read from within
the house (see the method of construction of the apparatus of the Swedish station at Spitzbergen),
at the same time; the force of the wind will be estimated according to the Beaufort scale and the
wind-direction to sixteen compass points, referred to the true meridian.

{The points of the compass on the wind-dial will be adjusted to the true meridian as is ordered
for all Signal Serviee stations ; self-registering instruments of the Signal Service pattern for the
veloci_t_' and direction of the wind to eight points will be used. A record of wind-force on the
Beaufort scale (0 to 12), and wind-direction to sixteen points will also be kept and will be
entered in the special column.]

_ No. 26. To aid in deciding the question whether the Robinson’s anemometer, with Jarge or
with small cups, shonld be used for determining the force of storms in the Tolar zone, it is rec-
ommended that both such be subjected to preliminary experiments.

[Anemometers of the Signal Serviee pattern, hav
ones that it is convenient to furnish.
daily use, exposing them in Qiffere
compared with these during
record be kept of sue

ing small enps and short arms, are the only
) fe > : '
For comparative purposes keep two of these in permanent
x?t but good localities. The extra anemometers should be
t‘m\nt,\-iour hours on the first Monday of each month, and a fall
It comparisons.]
No. 27, The clouds.—The : i
1 A )‘ g The clouds.—The amount of eloudiness and the “direction of the movement of all
clouds should be observed to sixteen compuss points
{In addition, the kinds of i '

y the kinds of clonds will be noted. an i '
i and the ree < - al 8
Serviee form | ) record kept in the usual Signal

* For notes on e:.pn(is 1
tions

- Yyorp )' ““ T T e ST e e - . s e S -
ial thernometers, prepared for the Signal Service stations, see Section 11T of these instruc-
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No. 28. Precipitation.—The commencement and duration of rain, snow, hail, &e., and, when
possible, the amount of precipitation, is to be obscived.  As to the amount, however, this is not
oblizatory in winter, '

[There will be recorded regularly, and, it practicable, hourly, the amount of precipitation,
measured if possible, otherwise estimated. |

No. 29. The weether.—Storms, thund ler-storms. hail, fog, frost, dew, &e., il the optical
phicnomena of the atmosphere onght to be recorded.

2. OBLIGATORY OBRELVATIONS IN TIE DOMAIN OI" TERRESTRIAL MAGNWTISM,*

No. 30, Absohete determinations.—For deelination and inclination it is neeessiury to aftain an
accuracy of 1.0 minute, for horizontal intensity of 0.601,  The proper instrumcnts arve, {or
example, the portable theodolite of Lamont and the ordinary dip-needles,

No. 31, The absolute observations must Le executed in elose connection and synchronous
with the readings of the variations instruments, in order to be able to reduce the data given by
the latter to an absolute normal value, and to determine the zero point of the scales. The
determinations must be made so {requently that the chunges in the absolute value of the zero
point of th e scales of the variations apparatus can be aceurately checked therehy.

No. 32, Observations of variations~These ought to inelude the three elements and be made
by means of instrunments, with small needles, in contrast to the apparatus of Ganss.  In order to
obtain an uninterrupted reciprocal control, two complete sets of variations instruments are
desirable, and recommended, in order to avoid any interruption of the obxervations, hy reason
of breakage, derangement, &c.

[One set of these instruments is now provided, but a second set may be sent in 1882.]

No. 33. The horizontal intensity in one, at least, of these systems should Le observed with the
unifilar apparatus. Decanse of the magnitude of the perturbations to he observed, the scales of
the variations instruments must bave at least a range of ten degrees, and the arraugements are to
be so made that the greatest possible simultauneity of the readings may be achieved,

No. 34, During the entire period of occupancey of the station the variations instruments will Le
read hourly., It isdesirable that two readings be made; for instance, just before and after the full
hour, with an interval of a few minntes between. :

No. 35. Weyprecht presented the following separate note on this point:

Since it appears to e that in these regions of almost perpetual disturbances, hourly readings,
made at moments not well defined, are insuflicient to establish mean values accurately expressing
the local perturbations for a given epoch (which data ought to serve as a means of comparison
with other localities), and in consideration of the slight increase of labor which will be cansed by
taking readings at precise moments, I cannot agree with the views of the majority of the Confer-
ence.”

“1 state that at least the expedition conducted by myself will take readings hourly of all threo
variations instruments at 58 0%, 59 (5; GO™ 0s; 61 085 62™ 0%; Gottingen mean time.”

“WEYPRECHT.”

[Observations will be taken as specified hy Weyprecht. |

No. 36. Asterm days, the first and fifteenth day of each month will be observed from midnight
to midnight, Gittingen time. The readings will be faken at intervals of five ininutes, always on tho
full minutes, and the three clements are to be I‘e‘ld with all possible rapidity, one after the other,
in the following order: 1. Horizontal intensity; 2. Dcclination; 3. Vertical intensity.

No. 37. For these term days, the plan of magnetic work should eomprehend continuous read-
ings, for instance, readings every twenty seconds—throughout one whole hour—even though only
one magnetic element be observed. It is the opinion of the Conference that the ob‘ervatwns
should Dbegin so that one of the hours of observation shall agrec with the first ll(nu"oi the' 1st of
January, and that during the entire period of magnetie work the hours devoted to this continuous
observation should be chlnwcd on eacl snccessive semi- month]y term dfu.

" et . y . &&‘t Yoy
* For special instractions in magnetic work, mrnwhf d l») tho Rnp(nzmx.d( nt uf tlle I mtod iten Coast and

Geodetic Survey, see Seetion IV of these instruetions,
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No. 38. The accuracy of the magnetic observations should be guch as to give the d'ech:mtlon to
the nearest minute and the horizontal and vertical intensity in units of the fonrth. decimnl place.

No. 30, On the term days, observations of auroras are also to be mafle c'o?]tmuous.]y. More-
over, auroras are also to be observed from hour to hour throughoqt.the. perqu of magnetic ‘(_)'l)-:l'I‘\ Lb
tions, and expecially in veference to their form and momentary position in altitude and true azimuth.
The intensity of the light is to be estimated on a scale of 1, 2, 3, 4. o

No. 10, Isolated auroral phienomena must be made the subject of thorough observatm[’xs in
connection with which the various phases are to be noted simultaneously with readings of the
magnetic variations instruments. 7

[Those of the party not engaged at the magnetic instruments will observe and record auroral
phenomena, | '

No. 41. Sinee the greatest possible simultaneity in the readings is a point of the highest impor-
tance, the determinations of the location and of the time are to be made with instruments ha.vmg
firm foundations (such as the universal instrument or astronomical theodolite, the vertical cxrc;le,
zenith telescope, astronomical transit, &e.); this, however, does not exclude the use of reflecting
instruments of a superior class. By all means, therefore, must efiorts be made to determine the
geographical position, and especially the longitude of the station, as soon as possible after it has
been occupied,

[The first approximate longitude of the station, as determined by chronometers, will be checked
as frequently as possible by lunar distances, ocenltations, &e., and the value adopted in the daily
work of the station will be revised as often as necessary, preferably at the end of each quarter.
The details of the magnetic observations wiil be regulated according to the instructions published
by the Superintendent ot the United States Coast and Geodetic Survey.]

3. ELECTIVE OBSERVATIONS.

- No. 42. The Conference recommends the tollowing observations and investigations most carn-

estly to the consideration of all those to whom is intrusted the preparation of instroetions for an
expedition or who themselves are assigned to such work.
No. 43. Meteoralogical—The diminution of temperature with

altitude, the temperature of the
carth, of the snow, and of the ice at the different depths should be determined.

[The forms of the snow-erystals should be recorded by careful drawings ; the amount of hoar-
frost accumulated on some well-exposed object should be measured by the use of the scales f{ur-
nished by the medical department. Apparatus is ordered to be provided for the preservation of
air and of air-dnst for future analysis.]

No. 44. Observations of insolation (or sclar radiation)
on spontaneeus evaporation, which latter
and during the summer by the evaporime

[A shallow cireular vessel of water, whether fluid or frozen, expos
shine, should have its loss of weight determined, daily ’
No. 40: Magnetical —From time to time absolute simultaneous readines of
o.f terrestrial magnetism must be made in order to aceurately o
simultaneous changes of the horizontal and those of vertic ‘
No. 46, Galvanic carth currents.—Obhse

nection with magnetic observations and the auroral phenomena.
[Telegraph lines of well-insulated wire,
cast and west, and furnished with

every effort should be made to carry out these observations.]

\v Y y / o . . B . g N
INRS Y . y il )(’1) (s ("7(*“'/4”“”1-@.‘ b-( t > !
4 ’{ I . ! . () ) 1 f l l o I r l f 11]() ocean

' No. 48, Deep sca soundings and obsery
Instance, determination of the temperature, specitic density
n}x)wts should he especially kept in view iy i’lntb .w;.‘c J fa
tions on tides, when possible, should be m |

are to be made, as well as observations

can be made during the winter by weighing cubes of ice,
ters,

ed to the open air and san-
or oftener, by delicate scales. ]

all three elements
determine the ratio between the
al intensity,

rvatiouns are desired of earth currents in intimate con-

extending a short distance north and south and

. ‘ also
resistance coils and deficction needles

s are supplied, and

ations upon the plhrsieal properties of the sea water, for
o

saseons contents, &c., and these

keieetion of a vessel for the expedition. Observa-
ade with the self-registering apparatus,
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[With regard to tidal observations, the instructions published by the United States Coast and
Geodetic Survey are to be followed. Glass-stoppered bottles are provided for preserving speci-
mens of sea water to be brought back for examination.]

No. 49. Parallax of the aurora.—Determination sbould be made of the altitude of the aurora
by means of measurements made for example with the meteorograph, which must be made by small
detached parties of observation, having also, if possible, one party observing simultancously the
variations of magnetic declination.

[Particular attention will be paid to determining the apparent position in altitude and azimuth
of bright meteors and shooting stars and of definite portions of the aurora borealis, and to draw-
ings of the appearances presented by the phenomena, as seen by observers situated as far apart
(say one-half to five miles) as possible; in these drawings the auroral phenomena should appear
in their proper positions relatively to the horizon, meridian, fixed stars, &e.; and to that end each
member of the party, without exception, will learn the names and configurations of the stars
shown upon the map of stars furnished you. A supply of these maps is furnished, safficient to
allow of using them as base charts upon which to enter the observed phenomena in special cases.
Attention is called to the points of inquiry suggested in the Annual Report of the Chief Signal
Officer, 1876, pp. 301-335.]

No. 50. Observations of, 1, atmospheric electricity ; 2, astronomical and terrestrial refractions;
3, length of the simple second’s pendalum ; 4, observations on the formation and growth of floating
ice and glaciers.

[Attention is called to the observations on the formation of 1ec made by Nares and other
explorers. The pendulum observations will be made in accordance with special Coast Survey
instructions. |

No. 51. Observations and collections in the realms of zoology, botany, geology, &c.

[The instructions given by Prof. Spencer F. Baird to the naturalist will be followed by him.]

No. 52. There will also be made special observations relating to the whole polar problem, such
as the flight of birds, presence of drift-wood, and from what direction it came, and other matters
as may suggest themselves from time to time and be found practicable.

JII. SPECIAL INSTRUCTIONS RELATIVE TO CARE AND USE OF SPECIAL THERMOMETERS.

[8ee paragraph 19, page 10.7 .

The construetion of the minimum standard thermoineters designed for the Arctic stations
having been intrusted to the Thermometric Bureau of the Winchester Observatory of Yale Col-
lege, the astronomer in charge of that institution furnishes the following special instructions,

“hi 'ill he carefully followed :
el will be ) “NEwW HAVEN, May 30, 1851,

¢ GENERAL REMARKS AND DIRECTIONS CONCERNING THE SIGNAL SERVICE MINIMUM STAND-
ARDE, No&. 1 10 12 INCLUSIVYE, CONSTRUCTED BY TIHE WINCHESTER OBSERVATORY OF
YALEY COLLEGE.~—J. AND H. J. GREEN, MECHANICIANK,

¢ Materials.—The aleohol, carbon di-sulphide, and ethyl oxide used are as pure as the chemical
processes will admit. For thermometric purposes they may be assumed chemically pure. There
is no more air above the liquid columns than is accidentally admitted in the process of sealing
the tubes. 1n this respect these standards are different from the ordinary spirit thermometers.
It is probable that the great purity of the alcohol will repder it nearly as valuable for temper-
atures below—=80° Fahrenheit—as the carbon and ether thermometers. ,

“ Directions for carriage~It is highly desirable that thesc thm'monmter§ S]l()l.!ld be kept, as
nearly as possible, in the same condition as on leaving the observatory. Ior this purpose they
_ have been carefully packed in a vertical position, and care mvust be. taken to see that they are 50
repacked, with the bulb down. Owing to the low boiling points of'the «:rher :nu'l cm'l)m} dl-sql-
phide tho‘y are not (probably) accurate at temperatures z}bO\'e 4+ G0 I'ahrenheit, but they will
remain clear and limpid at temperatures below zero, at which the alcobiol thermoweters nay (but
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i iven to theso
bardly probably) show viseidity. It is desirable, therefore, that;tpreferen;ei:eeilasliShiug eso
' . ' ) 5, an R :

s over any . etandards for extremely low temperatures,
standards over any othet standards  tewper ° o honid bo
metevrological observatory at whieh the greatest cold is expected, special attention
i : ‘ i ide ometers.
iven to the ether and carbon @i sulphide therm . ‘ _  vould
g o Suggestions in their use—Before mounting these thermomet.ers in theu: st_atxon‘s, the)d&;l uld
jarred s spiri be detected (with a magnifying glass) adhering
be carefully swung or jarred so that no spirit can be e ) as far as it
to theiv upper ends,  They should be inclined (with the b“.“.) e'nd nea?est the g o e e, 5
ig safe, and lhave the index stand in its place, by its own friction against the side © )
. . DA
that the dvainage may be as perfect as possible. .
wAll readings should be recorded in wmillimeters, and it should be remem.bered that the a(;contl
panying tabular corrections (see the correction cards) are meant to give only approximate
temperatures. A careful comparison of all the thermometers from 1 to 12 has been made between
0 and 90° and Nos. 1, 5, and 9 have been kept by the observatory for experiments at temperatures
below 09 F.

“These are probably the hest thermometers ever sent into the Arectic regions, and special

care should be taken to insure the safe return of the records, and, though less important, the
ingtruments.”

1V. SPECIAL INSTRUCTIONS PREPARED BY THE UNITED STATES COANT AND GEODETIC SURVEY

7OR OBSERVATIONS IN TERRESTRIAL MAGNETISM AT POINT BARROW AND LADY FRANK-
LIN BAY.

[These instructions will be applied, when suitable, to the observations ordered in preceding
pages, but they will also furnish a gunide to {he minimum number of observations to be taken in

case of aceidents oceurring to prevent full compliance with the plan proposed by the International
Polar Commission.]

As soon as the quarters of the expedition have been fixed upou, a maguetic house will be
crected, in which the regular maguetic observations, as described Dbelow, will be made; other
observations will be made when on boat or sledge trips.

Instruments.—Tor use at the magnetic observatory, there will be provided a magnetoweter,
for absolute and differential declination and for horizontal magnetic intensity, to be permaneutly
mounted on a stone pier. In connection with this instrument a meridian or azimuth mark will be
established a short distance off the observatory, and visible from it through an opening in the
wall. The astronomical bearing of this mark will be carefully determined by means of an alt-
azimuth instrument and solar or stellar observations.

In the same house, but on a separate pier, will be mounted a Kew dip circle, and in the case
of Point Barrow, a third instrument, a bifilar magnetometer, will also be permanently mounted
on its pier. At Point Darrow the magnetometer (or unifilar) and the bifilar instruments will be
m.ouuted‘ in the magnetic meridian and at a distance of not less than twelve feet, and the dip
cn'clfr lem be. mounted equidifstant from these instruments, forming an equilateral triangle. At
Ml ot e T v s, o o 06 e ot o
buildings, and they :shox;ld i)e not ne(:u‘ dp‘?llf : ; fo l s o wem the .coystructlon o e
distance to any lafwe mass of iron é il""'lld‘“ (;'tb T o oy other bullding, or .doubli.a e
with the inst.r{hn ) *Z : 1 ron. P vCh‘l req mg-}amps (of copper) must be }?I‘()Ylded tmj use

ents, and they must be tested to make sure that they do not affect the position

of the'maguets. The use of candles stuek into wooden blocks is preferable to using lamps.
When on boat or sledge journey

. s the party will -azi
st e o Mledge $ the party Fill carry a chronometer, a small alt-azimath
Wanhiot . les o abo}ut three inches diameter (as comstructed by Fauth & Co., of
v ash gton, or by. Casella, of London), provided with a maguetic needle or compass mounted
ver its vertical axis, and a dip circle.

’ Obserrations at the permanent station
diurnal variation,

the pe ~Hourly observations will be made, for declination and .

| variation, l: 1ﬂt 16 magnetometer on thres consecutive days about the middle of each
* This method conforms h)»(h“ ) at all signal statione inimum Lomoters, ¢ degre
. Vs b $ at followed at all si

of inclination, wherein these sugy o shontd o al sta

) tions with minimunm thermowsters, except as to degree
egtiony should be most carefully followed.
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month ; besides these observations, extending over seventy-two hours, there will be made at any
convenient intermediate time cach day (of the three) one set of deflections, followed immediately
by a set of oscillations for the determination of the horizontal intensity. At PPoint Barrow the
bifilar will be read immediately after the unifilar. There will also be made at any intermediate
time eack day (of the three) a set of dip observations. In connection . with the declination, thoe
mark will be read once each day (unless the instrument should accidently be disturbed), but it
suffices to determine the magnetic axis of the declination magnet on one of the three days. The
instrumental constants of the magnetometer will be determined before leaving Washington, and
the observers will use the Coast and Geodetic Survey magnetic blank forms for their records, or,
in case no special forms are provided, they will use small (octavo) note books; they will also
compute, as soon as the observations are completed, each month, the magnetic mean declination,
diurnal range, and turning hours, also the horizontal force in absolute measure (English units)
and the dip, tatulating the results for each day.

Istra observations on other than the three days about the middle of each month will be
made during all oceurrences of auroral displays, but as they are likely to be very numerous at
Point Barrow, observers there may confine their extra observations to the more conspicuous
displays only. On these occasions the declinometer (and the bifilar at Point Barrow) will be
read, say, every ten minutes, or at shorter or longer intervals, as the state of the needle may
appear to demand, the object being to establish a connection between the appearances of the
aurera and the motion of the magnetie needle,

When landing on a boat journey, or during a sledge journey at suitable stations (not less than
ten or fifteen miles apart), the time, latitude, and azimuth will be determined by the alt-azimuth
instrument, and the declination by the same instrument (the hour and minute of the observation
is to be noted, in order that the dinrnal variation may be allowed for); the dip will also be
observed, and in case time is pressing, reversal of circle, reversal of face of needle, and reversal
of polarity may e dispensed with, but the needed correction to the result, from the single
position of the instrument, must be ascertained at the permanent station. Observations of
detlections (with magnetic needle and with weights) will be made with the dip circle, as arranged
for relative and absolute total force, the data for the latter to be supplied at the permanent
station.

It is highly desirable, especially in the case of the Lady Franklin Bay party, that all stations
within reach and formally occupied by other parties for magnetic purposes be revisited, in order to
furnish material from which to deduce the secular chinge during the interval; besides, all oppor-
tanities should be taken when landing on the way up to secure observations tor declination, dip,
and intensity—the latter best by oscillations of the intensity magnet. The winter quarters of
the late English expedition should be connected magnetically with the present quarters.

| All magnetic observations will be made on Gottingen time, as provided for by the Hamburg
Conference.) . . -

All maguetic records will be kept strictly in conformity with ¢ Notes on Mcnsuremguts of
Terrestrial Magnetism,” United States Coast Survey, Washington, 1877, and other records in con-
nection therewith should be eqnally clear and complete, and all computations should be made by
the observer in separate books. Duplicates of all records will be l.l];):(lt'? eonnpargl with the
original, and the latter returned, annually, if practicable, to the Chief Signal Officer for the
Superintendent of the Coast and Geodetic Survey, Washington, D.‘C. .’)l‘he‘obsgr\'efs Sh()l]ll(l nl.s:o
provide themselves with copies of the “Admiralty Manual of Scientific Eaquiry,” the “Arctic
Manual and Instructions,” 1875, and “Auror®, their characters and spectra,” by J,. I, Capron,
1880, also with ¢“Terrestrial and Cosmical Magnetism,” by IE. Walker, 1866, and any other work
they may require for their information.

V. ADDITIONAL SPECIAL INSTRUCTIONS.

The rules prescribed in “Instructions for the Expeditiou‘towur(} the Norﬂ? Pole,” as pub-
lished (in pamphlet) by authority of the Hon. George M. Rob‘esor-n,. becretar:v of 'tlm.Navy, a.nd
those contained in “Suggestions Relative to Objects of Scientific l.nveshgurmn in Rl.lssu),n
America,” both of which are furnished, will be followed as closely as circumstances permit,
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VI. MEMORANDUM OF OUTFIT.

LIST OF APPARATUS TO BE FURNISHED TO POINT BARROW, AND WITH SOME EXCEPTIONS
AND ADDITIONS TO LADY FRANKLIN BAY.

GEOGRAPHICAL AND ASTRONOMICAL APPARATUS,

One surveyor’s compass and tripod; one 100-feet chain or steel tape; one prismatic compass;
one set of pins; one altitude and azimuth, 6-inch circles; one x.nc'zridian trgnsﬁ, about 2 or 3 inches
aperture; two extra level tubes for low temperatures for meridian trgnsxt; three sextal.lts; thres
artificial horizons; eight marine chronometers (mean time);* one marine chronometer (sidereal);
two pocket chronometers (mean time);* one house (astronomical observat.ory), plan to be sap-
plied; charts of the Alaska coast from the United States Coast and Geodetic Survey.

Magnetic apparatus—One complete magnetometer—Fauth & Co.—unifilar declinometer——ca‘t~
alogue No. 70, price $400, extra light needles and mirror for auroral disturbances; one Kew dip
circle, large size; one bifilar magnetometer; ‘one magnetic observatory building. (See plan.)

Tidal apparatus.—One level and staff; two pulleys and weight and tloat; fifty glass-stoppered
bottles for specimens of sea-water.

Pendulum apparatus.—Pendulum apparatus will be carried and used by a special temporary
party from the United States Coast and Geodetic Survey.

[ Deep sea sounding.—Will be left to the United States Coast Survey.]

Meteorological apparatus.—One instrument shelter of open wooden louvre work, made in see-
tions (see plan); one inner thermometer shelter of open galvanized iron louvre work, made in
sections (see plan); twelve mercurial thermometers, ordinary stem divided: two metallic thermom-
eters; twelve spirit thermometers, ordinary stem divided ; six mereurial thermometers, maximum
stem divided; six spirit thermometers, minimum stem divided{ six special minimum thermemeters,
from Yale College; four psychrometers, mercurial, wet-bulb; one dew point apparatus; Regnanit’s
as modified by Alluard, with extra thermometers for low and high temperature; six water ther-
mometers and three cases, Signal Service pattern, for surface temperatuies; two pairs Marie-
Davy’s conjugate thermometers for solar radiation ; two pairs Violle’s conjugate bulbs for solar
adiation (will be sent next year); two Hicks’s thermometers for terrestrial radiation (will be sent
uext year); two mercurial marine barometers ; four mercurial cistern barometers (Green, Signal
Service pattern), large bore, reading to thousandths; three aneroid barometers (Casella’s make);
two hair hygrometers; two self-registers, one double and one single, for anemometers and anem-
oscopes (Signal Service pattern—Gibbon or Eceard); six extra attached {hermomecters for ba-
rometers; six extra harometer tubes for Darometers; four rain-gauges, two copper and two
galvanized iron; six divided sticks for measuring rain and snow ; ten pounds pure mercary; fonr
nnmgmneters.(Robinson’s) ; four arms and eups and four spindles, for Robinson’s anemometer, for
repairs ; two vanes, small; one large vane, complete ; one Eceard contact (interior) ; ten battery
cel's (Eagle) and supplies for same for three years; two thousand yards insulated wire; four tele-
phones and two call bells; one galvanometer for obstruction of ground carrents; one hundred
feet cable for tht-‘r double self-register; four box sounders ; one delicate scale and one meidicine
chiest (from medieal department); apparatus for collectin
lanterns for observers’ use (brass or copper).

1 Nignal apparatus—~Two Grugan’s heliographs ; four sets signal kits complete; six signal
code cards,

g air and atmospheric dust; six dark

Blank bools and Jorms.~Twelve diaries for 1881, 1882, and 1883,
kept by cach man ; two hundred and fifty books for original re '

31&2 l-ﬂ?‘,?:(-ll)(lmkf tl”or maglletic. Ob'SG"I'\'ﬂtiOﬂS, allowing two pages daily and extra pages on special
ays 1 hitty blank books for daily journal, for miscellaneous observations ; twenty-five blank books

for tid: servations, i i
tdal‘o‘bsm:ti‘tlons, allowing one page daily ; twenty-five blank books for astronomical obser-
"I practicable these will be rated at v:;rio;s

Yale College.

respectively, one to bo
al record of meteorological observations;

temperatares at the Horological L‘m: n of the :

can of the Observatory of
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vations: fifty volumes, Form 4, for copy of original record; three hundred star charts, for anroras,
&e.; one hundred forms for comparison of barometers; cight hundred forms for anemometer
register.

Books.—Instructions to Observers, Sigual Service, U, S. Army: Annual Reports of the Chief

5y

Signal Officer, from 1873 to 1380, inelusive ; Loomis's Treatise on dieteorology ; Buchan's Handy
300k of Meteorology ; Kiimtz's Meteorology (Walker's translation); Mohn's Meteorology (original
German); Sehmid’s Meteorology (original German): Smithsonian Instrnctions for register of
periodical phenomena; Smithsonian Miscellaneous Collections, Vol. I'; Guyot's Meteorologieal and
Physical Tables; Crelle’s Multiplication Tables ; Blanford's Indian Meteorojozist’s Vade Mecum,
Parts I, I1, TTT; Loomis’s Practical Astronomy : Churel’s Trigonometry ; Chauvenet’s Practical
Astrouomy ; Bowditel's Navigator ; Bowditel’s Useful Tables; Lee's Collection of Tables and
Formula; American Nautical Almanace for 1351, 1882, and 1883 : Admiralty Manual of Scientitic
Inquiry, 4th ed.; Admiralty Manual and Instructions for Arctic Expedition, 1875 ; Narves's, &e.,
Reports of English Arctic Lxpedition; Naves's Narrative of Voyage to Polar Sea. London, 1873;
Dall's Meteorology of Alaska from Pacitic Coast Pilot, United States Coast Survey: Dall’s Re-
sources of _Alaska; Harkness on Sextants, United States Naval Observatory, observations for
1869, Appendix 1, j);lgcs 51 to 37; Charts, United States Hydrographie Office, No. 68, and British
Admiralty, Nos. 593, 2164, 2455; Chambers’s Deseriptive Astronomy; Bremiker’s edition of Vega's
Logarithmic Tables; Barlow’s Tables; W. 8. Harvis’s Rudimentary Magnetism: Coast Survey
Papers on Time, Latitude, Longitude, Magneties, and Tidal Observations; Everett’s Translation of
Deschanel ; Jenkin—tleetricity and Maguetism, 4th ed., New York, 1879 ; Reports of the United
States Fish Commission on Dredging; Sigsbee on Deep-Sea Sounding, &e. (United States Coast
Survey Report’; Markham’s Collection of Papers Relating to Avetic Geography, Loudon, 1«‘?'77;
Schott’s Reduction of Observations of Hayes and Sonntag; Schott’s Reduetion of Observations
of Dr. Kane : Schott's Reduction®of Observations of McClintock : Manual of Military Telegraphy;
Myer's Manual of Signals; J. . Capron, Aurora : their characters and speetra; B, Walker,
T(;rrest fal and Cosmical Magnetism ; Pope’s Modern Practice of the Klectrie Telegraph; lust.mc-
tions tor the Lxpedition toward the North Pole, from Ilon_. (,hjm'g.(- M. R(.)be.\ton. Sf‘(-retary fﬂ flm
Navy; Suggestions Relative to Objeets of Scientitic Investigation in Russian America s stationery
as ordinarily supplied ; drawing paper and instruments. o _

All oﬂicm.‘s and observers of the expedition are charged to at once hum]_un-lm thomsel\'.cs in
detail with these instructions, and in the practice of the duties they ]»)?escrlb(.*, together \\'1?]1 b
thorough knowledge of the instruments and their use; and_commanding oflicers are specially
cliarged to see that these requirements are obsgerved.

Offieial memorandum to accompany instructions No. 76. W. B. HAZEN,
Brigadier and Brevet Major-General,
Clief Signal Officer, U. S, Army,
Official:
LoTI8 V. CAZIARC . ,
Lo Ij}ir.vf j]\jcutcn:mt, Sceond Artillery, Acting Signal Officer.

I1. Ex. 44—3
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2. Sleeping-rooms. 4, Kitchen, 6. Wash-rvom, 8. Instrument-shelter, 10, Storm-doers.
Official.

P. H. RAY,
First Lieutenant Eighth Infantry, 4. 8. 0.



' NARRATIVE.

On the 18th day of July, 1881, at ten o'clock in the forencon, we sailed from San Francisco,
Cal., on board the schooner Golden Fleece, a staunch little schoener of one hundred and fifty tons
burden, and, being towed outside the heads, we began our vovage in the teeth of a strong northwest
gale; and it was three days before the reefs were shaken out of our suils,

The expedition, on the day of sailing, was organized as follows: First Lieut. I'. I, Ray, Eighth
Infantry, commanding; Act, Asst, Surg. George S. Oldmixon. U, S, Army, surgeon; 1, T Heren-
deen, interpreter: Sergt. James Cassidy, Signal Corps, UL S, Army, observer: Sergt. John Murdoch,
Signal Corps, 17, 8. Army, observer; Sergt. Middleton Smith, U, 8, Army., observer: Mr, A, (U,
Dark, astronomer: Vincent Randit, carpenter: Albert Wright, cook; Irank Teterson, Iaborer.
With one exception, all were strangers to me, and I subsequently had oceasion to regret that more
time was not given and care exereised in selecting the personnel, especially those intended for the
scientific work. Tor even with experienced observers it is very difficult to do aecurate work in
this high latitwde.

The voyage was uuseventful.  Owing to adverse winds and calms, it was not until August 9
that we raised the high lands of the Aleutian peninsula to the eastward of Ounimak Pass. A
succession of calm days left us at the merey of the carrents; which here are strong to the eastward,
and carried us in sight of Kadiak, before a breeze sprung up that would enable us to bear up for
the pass,  We entered it on the afternoon of the 15th, when the wind fell, but the tide serving, we
drifted throueh during the night.  After entering Behring Sea we had stronger winds, and after
clearing the pass we were cenabled to stand on our eourse, which carried us abount sixty miles to
the castward of the Pribyrloft Islands.

On the morning of the 19th we sighted the island of Saint Mathews, passing three miles to
the eastward of it, its highest peaks only showing above the fog., We were favored with fair,
strong winds from thisz time on until we arrived at Plover Bay, Siberia, where we anchored at 6 p.m,
Angu;‘t 21, The weather being storiny, we were unable to get a sight of the sun until the 24th,
when a series of excellent observations were obtained.  This delay proved fortunate for us, for on
the 224 the 1, S, revenue steamer Corwin came into the harbor for coal. Her master, Captain
Hooper, reported the ice very light in the lower latitudes of the Arctic Ocean; so much so that
he had bLeen enabled to reach Wrangel Land, a point never heretofore attained.  To him we became
indebted for a tine supply of reindeer clothing and tents, which he had collected in view of a
possibility of his wintering in the Arctic.  The supply came very opportunely, as we had becn
unable to obtain any decr-skins at San Iranciseo and were depending upon sheep-skins for onr
winter clothing. ¥

We found that omr chronometers were running steadily and well, and, after laying in a supply
of fresh water, were towed outside the harbor by the Corwin on the morning of the 25th,  The wind
dying away suddenly, left us at the mercy of the current. which was setting strong to the north-
ward, and during the night we drifted through the straits, getting only a glimpse of the Diomede
Islands and East Cape as we passed, as we were enveloped in a dense fog the most of the time.
While at Plover Bay we obtained from the natives a quantity of most excellent trout, which proved

an agreeable addition to onr sea fare,

21
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After passing the straits we encountered strong northeasteﬂ)"’ w“:d_s’ :‘;hwh 11.6(?3;:12?&2“&
Progiess very mueh,  We sighted Cape Lisburne on the aftern()fm of An‘g._,n§t..» \ ‘anl(\ 8 ’ th.e -
came on to blow so heavily that the vessel was hove to, and in Flmt posxhqn\xm e on g:,Th.
For over forty-cight hours we were unable to have fires on board for any purpese ‘Yhats‘ uv. a e
foree of the gale having abated on the 3d of Sepfe_mber,’\\'e stood to the solutheablt, t ¢ wed (1)91‘
remaining so thick that we were anable to obtain a sight of the sun fo (letermm.(* our position. 1{
the Tth we sighted Tey Cape, and then stood aloug shore to the northeast. keeping the land ;1‘1.)0511(
antil we sighted the point on the afternoon ot September 8, and came to anchor ah'out oue mile tf)
the northeast of Cape Smythe, thus suecesstully accomplishing the first and most important stage
of o work. ‘

The voyage, thongh long wnd tedious, had been remarkably free from any ucctden.ts, and the
meager comforts of our little schooner grew wondertully luxm‘i‘ous \thl} con?}.):.n'ed with the low
desolate shore, whick we could oceasionally catch a glimpse of through tue’ drifting s.n(m:.

Point Barrow, situated in latitude 719 23 north, longitnde 1560 40/ west, the destination of tl'le
expedition, was first discovered by Mr. Elson, master in H. ML 8. Blossom, cmnmgnded by Captain
Beechey, in August, 1826; and is graphically described by him in his report of his memorable voy-
age, made to the Pacitic and Aretie Sea. during the vears 1825, 182¢, 1827, and 1828,

In the lapse of sixty years but tew changes have talen place on this coast. The people of the
generation that Captain Beechey met have all passed away, and the story of the coming of the first
white man is one of the legends of the band of Nuwikmeun. The nest visit made by white men was
that of Captains Dease and Simpson, of the Hudson's Bay service. who, in July, 1837, started from
Fort Good Hope. and by boat passed down the Mackenzie to the sea, and along the northern shore
as far as Return Reef, the point where Franklin was turned back by meeting with impassable ice,
in 1326, They here found the ice tast on the land. aud further progress by boats being impossible,
Captain Simpson accomplished the remaining distance on foot, and thus succeeded in determining
the coast line of the northeru shore from Behring Straits to the month of the Mackenzie. H. M. 8.
Plover, Captain Maguirve, wintered at Point Barrow the winters ot 1832, 1853, and 1334, since which
time the coast has been frequently visited by vessels of the American whaling fleet.

Upon arriviug at the point we at once set about finding a suitable location for the observatory.
At the extremity of the point ix the village of Nawiik, which occupies all the land that is tree from
innndation by the sea. To locate the observatory among their huts wonld entail-endless tronble
amd anuoyance. Between the village and the mainland. three miles away, is a low, barren sand-
bank, from forty to one handred yards wide, across whicl, during a westerly gale, the sea breaks
when open. To the south and west of this the land gradually rises, until at Cape Smythe it is fully
thirf‘_v feet above the sea; but here again we found the most suitable ground occupied by the village
of Uglaamie, a cluster of about twenty-three winter huts.  We were unable fo go any distance
back from the beach, as we had no means of transporting our stores by land, and the marshy
condition of the country would have prevented us from going any distanee back from the beach
even if we had the tacilities. .\ point abount twelve feet above the sea Jevel, Iving between the sea
and « small fagoon three-fourths of a mile northeast from Uglaamie, was tinally selected. The soil
was firm and as dvy as any unoccupied place in that vicinity, and, as it was marked by mounds of an
ancient viiiage, would be free from inundation.  The lateness of the season gave us but little time
for deliberation.  The young ice was already forming, and the migration of the birds about over.
It was on the morning ot the 9th of September that the work of debarkation was commenced in a
driving stora of snow and a northeast gale.

The hinmber for the house and observatories was rafted alongside the vessel and warped
ashore.  Thix work was difiicult and arduous, owing to the heavy surt on the beach, and the ice
being some distance oft’ shore. the strong nortlieast wind blowing at the time got up considerable
sea, the spray froze wherever it struck, so the lumber was coated with ice as goon as it was taken
out nt: thev water.  There was too much surf to use our boats, and it was not nntil the 13th, when
the wind fell, that we were able to commence putting the stores ashore. A temporary wharf wag
constructed. so the boats could be diseharged without putting them on the beach.
who at first appeared bewildered at the ide:

v of our coming to stay, showed every disposition to he

The natives,
triendly now. and rendered us valuable assistance with their large skin hoats (umiaks

), and also
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in carrying stores up from the beach. After one or two attempts at petty thieving had been firmly
and quietly checked, they showed no disposition to commit any depredations upon our property,
Though it was snowing heavily, the work of landing stores was pushed with the utmost vigor, as
the wind was very light from the southwest and the sea was quiet, and we could land the umiaks
on the beach witheut the fear of staving them, so that on the morning of the 15th the party was
moved on shore info tents. We landed the last of the cargo during that afternoon, and the
Golden I'leece was cleared the following morning, and sailed at 12 o’clock.  She was the last link
that Dound us to eivilization, and we knew that nearly a year must roll around before we could
hope to hear from the civilized world again; but I did not see a single despondent face among
the little party as they turned from watching the gallant little vessel out of sight to their work.

At the same time the stores were being landed the foundation of the house was laid. This was
made safe and solid by excavating down te the frost, a distance of a little over one foot, and the
gills and floor timbers firmly shored with blocks cut from pieces of drift-wood. Plates 1 and 2
give a ground plan and elevation of house. The bastion on the northwest corner was constructed
from pieces of wreckage and drift-wood, and was pierced for musketry below and for the Gatling
gun above. As soon as the house was inclosed and roofed the stores were all moved in, except a
supply for about six months, which was placed in a tent as a reserve in event of the loss of the
main building by fire. The party moved in on the 22d, to put up the ceiling and partitions. We
were obliged to bring the lumber in and pile it around the stove, so as to melt oft' the ice hefore
we could work it.

Winter came on rapidly; the lagoon, near the station, was closed entirely on the 26th; the
weather continued stormy and thick until the sea closed toward the last of November. The work
of carrying the stores and coal from the beach up to the site of the station (a distance of about
one handred yards) was very laborious, there being over one hundred tons of it hesides the
lamber, and we never for one moment caught sight of the sun fromn the time we landed until the
23th of September, and then only for a few moments. As soon as the house was made inhabitable
we turned our attention to getting the instruments into position. We commenced taking hourly
observations in meteorology on October 15, and in magnetism on December 1.

The transit and magnetic instruments were temporarily mounted on wooden piers, which were
constructed in the following manner: Timbers sixteen inches square were cut to the proper length
and placed ou end in position in the observatories, the earth being removed so that the lower end
rested on the perpetually frozen earth ; they were cemented in their place by pouring water around
them and allowing it to freeze. They remained firm and never altered their position in the slightest
degree.  The ice was found to be intact when the piers were taken down the following July, to be
replaced by brick.

Lvery clear night the sky was illuminated by the most beautiful displays of anrora it has ever
been my fortune to witness: they always commenced in the northeast and northwest, and seemed
to spring from a dark low bank of clouds. The lights were never stationary for a single secoud,
neither did they ever take the form of bows or arches so often seen in other latitndes, hut great
curtains of light flashing with all the prismatic colors xeemed to be drawn across the heavens, ever
rising and changing and often culminating in a corvona, at the zenith, falling like a shower of
meteoric tire.  As the winter advanced these displays were more brilliant, and were always of &
character that defies deseription, either by pen or pencil, as they were never for two seconds alike.
They were unaccompanied by any sound so far as we were able to observe, and the deadly stillness
that alwavs prevails in this region when the sea was clesed gave us an exeellent opportunity to
detect any sound had there been any.

During the last days of September, when the ice on the fresh-water ponds and lakes was from
ten inches to one foot thick a sufficient quantity was cut, hauled to the house and conveniently
piled, for winter use, '

In December, as soon as the drifted snow was sufliciently hard to eut into cakes, covered ways
were constructed leading to the observatories, and the iee piled so that during severe wenther no
person was obliged to go into the open air to carry on the regular work of the station.

Life ar the station now settied down into the dull monoteny of the routine work: hourly
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observations in” meteorology and the three elements of magnetism were carried on withqut
interruption.  To insure the health of the party each member was required to take exercise
daily in the open air.

In January, 1882, work was commenced on a shatt for the purpose of getting the temperature
of the carth, the results of which are civen in Part V. The formation for the whole distance
was sand and sravel, mingled with a deposit of drift-wood and marine shells, showing that each
stratum represented the snceeessive lines of ancient sea-shores. The carth was saturated with
water. At a depth of thirty-five feet a deposit was found of clear water, unmixed with eartly, too
salt to be congealed ut a temperature of + 12, which was the unvarying temperature of the earth
at this depth. At a depth of twenty feet a tunnel was run to the ecast a distance of ten feet, and
at the end of it a room ten by twelve was excavated out of the hard frozen ground. In this the
temperature never rose above 222, The walls were always dry and free from moisture, and the
accamulation of hozv frost was very light. Here we stored whatever fresh meat, in the way of
dneks, reindecr, walras, or seal, that we were able to accumulate beyond our daily consumption.
Our muin supply was eider-ducks, whieh, during the spring flight in May, were easily killed. We
took fonr hundred in 1832, and five hundred in 1883; we found them excellent food, and when
stored in the subterranean store-house they were at once frozen solid, and would keep for any
length of thne,

Fresh meat is the great safeguard against scurvy in this region; I never saw a trace of it
amony the natives, and meat is their only food. The immunity of my party from all disease ox
slekness of any kind 1 degmed was owing to the fact that through our own exertions, and with
some assistanee from the natives, we were seldom without it.

i Mareh, 1332, T made @ trip into the interior, an account of whieh I submitted in my report
of 1;;stl‘\'e~.u'. Some narrow leads opened in the ice to the north and west of the point on the
20th ot April, aud the natives reported seeing whales passing to the northeast on the 23d of the
r‘;mw 11n~mntlln. ;tm(l they were seen passing in the same direction every day from that time uutil
Jdune 1oy that seemed to terminate their norther: igraii AW 1 3 ' ' i
August 15, when they were seen going to the s;;u]::’é;l Lfl:;:)lilast;ve \dlw nofmloiﬁ o ‘:i_hen; untlll
this season that most of the whnle; ‘Ug taken, as it is i o 'bi; or the 0- o ol : I‘B :
into the ice during their northern mi:*rutim; A i fmpossible for the vessels to follow then

. A ou . el ‘ .
they appeared in immense 11111\:1)01-:1*?\-11; 710\;\"\‘11 " ?glten hlojm.tlme to time until Mi:}' .L' w"hen
tion continued until abont June 1 ﬂn 1 t]b 1 ( ‘~ . .10 siore 1ee to the northeast. This migta-

About the thne ihe ﬁl':it ﬂi;rh’t; ‘1; ‘)11:-61‘1 : ‘u)w%’f entirely ceased. .
on the Lund, apparently v.\'h:u:itevq.l‘f:wn: 51::5 ;}‘;ﬁ?:ii“l ) }'lmtnb(ér 'Of “l'dl(}‘ king cldder wero fomn
brought in alive, hut they were generally deqd \\;"hen‘fo(u “ldl.) 0 fo?d. Some wero caught and
ciated condition, Al speeies were repr‘esénted in this ﬂnfrl, and M\}ays 1)“ 2_“,1 extreuiely emai-
stellers. The Canaedi goese was never seen; b.ut Q fv:v I)I-an;, tlvm‘ kiug, Pacific, spectacled, an.d
geese cawe at this season el stopped with ;m thr:)uo"h th:; ,t\; lflt(‘g.f:1~o1)te(l, '.11}(1 ..snow. or ;11»ct{c
Young on the mainkand.  The ecider duck \\'ituh but i%w _ i 'an]g .\C&}'S()l],' brlng.mg.iurth “l‘eu‘
nertl and east, During July and ‘\n"'ust’l-lrwe nAt ’b " exeeptions, continued their flight to the
westwird orep I ¢ s arge numbers of the male

' erigniak. a point about four miles to the soitthwe
tne from the hrwdingr-u'

those taken, the dowy |

$ were constantly tlying to the
rounds was shown in the nak stof Point Barrow. The fact that
uivine heen »hu-]t ’1 G ! the naked COIN}ltlon of the breast of some of
Season were poor and unp: ]‘h- Ble .} Ret away to construet their nests, Those killed at this

Walatable compared to those killed in the spring. But the natives take

great numbers of them at this point i
rreat O at this point at this season of ear; : ' ili
ere i et e et ¢ t the year; one often sees half a dozen families

. ‘ Their met, 3 of talein o . . .
Inthe chapter devoted to ethnoloey., iethods of taking them will he found {ully deseribed
By the Last of Jane the tunde

open along shore, The few lardy ﬂo‘volsd}ll\i.fbee from suow, and narrow leads of water wete
T ard; wvers mdigenous to this hie it
consp - o { v . |
" “,UWU\ anmong them wepe the buttercup and dandelion Ehero. s o
Poppy,named by the natives = takiilnkiid jaksim,’ .

Je i

they e

andra was nes

e in bloom, and

i

" whicl | There was also a small yellow
which is also the nae given by them to a small




VIEW OF THE STATION FROM THE WEST, WITH THE CREW OF THE " NORTH STAR” IN CEMP.
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battertly that appears at this season. The butterfly appears as the poppy fades, and they helicve
that the poppy is transformed, takes wings, and flies away.

On the afternoon of the 25th of June a vessel hove in sight to the southwest. She appeared
to be in the solid pack, as there was no water in sight, but we soon discovered she was working
her way along a narrow lead, about six miles from shore, which was not visible to us. At about 8
o’clock that night she was bearing about west true from the station, when she came to a halt; I
at once dispatched interpreter Herendeen off to her. He returned the next day at 11 a. m., and
reported that it was the steam-whaler North Star, (Captain Owenj, on her first voyage from New
Bedford. He brought a few letters and a file of New York papers, giving us news from the outer
world. It was the first information we had of the death of President Garfield and loss of the
Rogers. On the 27th I went out to her; found her fast in the ice, with no sign of open water in
sight from her mast-head. Captain Owen reported she had suffered a severe nip the night before,
and she was raised up bodily about four feet while I was on board of her. I visited her again on
the 4th of July and she was still nninjured. During the night of the 6th the wind hauled around
to the castward, causing the pressure to slacken up, and several large cracks opened  the ice,
one of them in close proximity to the ice-bound ship. Early on the morning of the 7th we saw
she was atloat and working through the broken ice toward shore; when about two and a balf
miles from the station she again became fast, and lay there all night. The following day (July 8)
the pressure again slacked and a lead opened along shore past wlere she was laying; she got
under way and steamed slowly along the lead to the sonthwest. After proceeding a couple of miles
she again became fast; the ice closing in from the west, she was now caught between the ground-ice
and the great pack which was setting bodily to the northeast. She remained immovabie from about
noon until 4 p. m., when our attention was suddenly attracted to her by a great outery raised by
her crew, and we could distinetly hear the cracking of her timbers as her sides were crushed in by
the ice; her masts fell a few moments after, and her crew escaped to the ground-ice. 1 at once set
off’ to their assistanee with what men could be spared from the station; we found they had saved
nothing but their clothing, a cask of bread, and three boats; the few remaining {fragments of the
wreck were fast disappearing in the distance, being carried away by the moving pack. The erew
all safely reached the land that night, being ferried across the open leads by the boats from the
station ; tents were pitched to shelter them, and every care given to their comfort. Captain
Owen subsequently went out with his crew and brought in the Dbread, and boats to be nsed in
moving to the southward along the shore-lead, in the event that no other vessel should be able to
reach the station. On July 14 other ships fortunately hove in sight, and the wrecked people
were distributed through the fleet, between that time and Aungust 2, the last going on board the
bark Thomas Pope, bound for San Francisco. Different vessels of the fiect remained in sight ot
the station off and on until September 23, the steamer Bowhead being the last to visit the station.
We sent by her our last mail to the United States.

On August 2 a small schooner was seen coming around the point to the north and cast. which
proved to be the velief vessel Leo, Lieutenant Powell in charge.  She had been carried out of her
course to the northeast by the current, in a thick fog; her master, being ignorant of the dangers
attending navigation along this shore, having allowed her to drift into a position where, but for the
providential springing up of a light breeze, she would certainly have been lost. By her we received
three additional observers, Sergt. J. E. Maxfield and Privates C'harles Ancor, and John Guzman, of
the Signal Corps, 7. S. Army; a year's additional supply of provisions and coal; also the new mag-
netic instruments.  With the help of the natives, she was discharged on the 26th, and sailed the
tollowing day. 1 relieved and sent back by her Sergt. James Cassidy, Signal Corps, U. 8. Army.

The new magnetic observatory was at once put up and the instruments mounted upon perma-
nent hrick piers, and observations with them commenced September 12,

. Now that the ships were gone and all connection severed with the ountside world, we had
nothing to break the old routine of our duty at the station but the occasional visit of & native from
some distant village. The faces of those living at Nuwitk and Uglaamie had become as familiar to us
as those of our own people; they had ceased to be intrusive, but visited us almost daily with some
curio or game for barter; and as the season advanced and water became scarce we were daily
Lesieged by the seal-hunters coming in from the sea and bhegging for a drink of water, of which

H. Ex. #4—nuo
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! Apelbe

there is @ great scarcity after the frost has sealf?d up all sources of supp'ly.h ’lhte SZ::rﬁ(':?l,:fl feﬁ:‘ek
togcthier with their inadequate weans for melting ice and spow, c.au'ses, t emﬁ o e amder &
constant water famine from October to July, and they seemed to think that our supply we
fuilivi : 1¢ ’ Y Iy gales so comwon in 1881

During the fall of 1882 we experienced none of the heavy erstel v gales s pm ,
and the main pack, though always in sight, did not come close in, aud.t.l-xe seq :tlong' 8 101.Lhr?l/,e
over comparatively smooth save for the small floes that were nl\\'ays drifting to and .11'0 wit .n‘e
current.  This remained nnbroken until Jannary, when a heavy westerly gale drove in the f)ld.ue
to the three-fathom bar, which bere lies parallel with the coast and about one ﬂfld one-halt miles
from it. [lnside this bar the ice formed to a thickness of five and one t\ven.xty-i‘omtth fc.Bet, and a
vessel might have wintered with perfect safety at the anchorage off' the station in tour fathoms of
water. Both the winters we were there, about two and one-half miles to the southwest and three
miles to the northeast, the old ice came in on the land with great force. In Xm"emb‘er and
December the snow galleries were again constructed to the observatories, and the winter’s work
went on wninterruptedly. Observations of temperature in sea-water ice were carried on, and a
series of tidal observations were made extending through a period of one hundred and twelve daytq.
These observations were taken on the open coast, and go to show that the open Arctic Sea is
practically tideless, the meaun rise and fall being only abont two-tenths of a foot. (Report on
tides.)

A peculiar disturbance was observed frequently during these observations. There would be
@ sudden vise and fall of from three to five hundredths of a foot, like a sudden wave. These
occurred when the sea was entirely closed, with net a trace of open water in sight, and apparently in
noway connected with the regular action of the tide. There would alsobe a variation in the height
of the water of from four to five feet, often extending through a period of from seven to ten days,
but in no manner affecting the normal rise and fall.

During the winter of 1882-

‘33 temperature of the sea-ice was taken in the following manner:
The thermometer w

as secured in a wooden hox 6 by ¢ by 15 inehes, with a sliding door; this was
placed in the ice one hundred vards from the be

ach, where the sea was smoothly frozen over,
one foot below the surface, and frozen in so that the bulb was frozen solid in the ice.

The temperature of the sea-water was taken top and bottom throu gh the hole at the tide-
in three fathoms of water. The results are giv

report. I found that the second winter with it
and strength of the party than the fir
anything new or strange to interest
routine ot the regular work
change and without hope,

gange
en in the meteorological tables submitted with this
s long night was much more trying upon the spirits
8t; the novelty had now worn off ; there was no longer
them and there was no relief from the monotony of the
s aud there is none so wearisome and wearing as this, withont any
_ tTor we had positive knowledge that there could be no éhange for us
until our work was finished 5 s0 the slow time dragged on; days into weeks, months into years;
50 that o.xp\oration, or any work that required action, would have been hailed with joy. Aftter the
I‘Q{»m‘l.l of th(} sun I made ivparations for a trip into the interior, to locate geoa'l‘al)(lli.éfall\' some of
the discoveries made last Vear.  Lhad by this time secured one excellent t(:;un of ein"ht native
dogs, and the sled made at Saing Michael’s, given me by Sergeant Nelson /in 1831 :ﬁll being
Rtl‘ml,:,' and sgrvieeahle, I was well equipped for inland wori;. ) ) Y
DR 3 - :
means of transportation : fmti m; ;t s carri xd . ‘ f“.’,l 0! cight dogs and one ’.qf’fd was onr (m'LV
age, twenty days’ sun )h" (v‘t' off . W(L(,amu our mstruments, arms and ammunition, camp equip-
one Q~;‘1‘(,,]"(,f oil ,}130' g; 1“‘)' e, sugar, hf\I'd bread, and bemmican, a small kerosene stove, and
wind, \\'0tl‘:\\'(‘l.('dk'ﬂ(‘)n:r t;; was I‘;i};g‘(‘(l wrfh A small Ing sail, which was o great help with a fair
Station, when we (‘."dn;(‘ tob\le:'efingﬁz })l'.l:,lll;”lr:‘;(‘lc:otl?u:l;: iﬁ:ltt(:l;\]ve?rl‘*ﬂb;”}t o “.‘“(’S e ]m‘"'g ﬂ":‘;
rough and broken for oy sled. 'We here took t the . . t”f( 7-""(1 e Iue (m- e s “’_
we reached the month of a small stream aly . O> N tm"h(‘t and “;'n cled parallel €0 the shore unti
Sinarn, which has its souree i a ]al(w b;\‘::'f;(lll;‘:m:s W;de,cpnnng in 11:1)111 the southeast, called
course being south, crossing the lake :;t ti)e head o}‘ l\:’qun( | ,“- p ho‘m left the coast, o.ur wenerl
amd camped at ¢ P on a small stream ﬂowin"‘to ﬂl;] '«l‘rn. which [ found to .bo. Tven mﬂ‘os “(TO‘SS7
g wrtheast; marehed thirty-seven miles. The
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country after leaving the coast was flat, and in the summer must be alinost entirely covered with
water, as we traveled the whole afternoon over a series ot small lakes withont sceing a single ele-
vation of land that was over five feet above the surrounding country. Saw but few signs of 1ein-
deer and no natives, but saw where a hunting party had been in camp a few days before. Our
dogs hauled their load with ease, though there was over seven hundred pounds weirht on the sled,
Weather clear. with light northeast wind,

March 29.—Snowing heavily this morning when we broke camp at 6 a. m.  After traveling
four niiles we struck a stream about thirty yards wide, within a narrow valley, owing to northeast,
Natives gave it the name of Inarn. The storm broke at ten o'clock and the sun came out by
cleven. The country grew more rolling and broken, and at 12 m. we ciune insight of Meade River,
which here flows through a valley about one and one-half miles wide, with Dbold blufis on cither
bank from forty to sixty feet liigh ; obtained a meridian sight of the snn at noon for latitnde and
a fair sight for time during p. m. Traveled up the river on the ice six miles and then left it
on our right; crossed a neck of land eight miles wide and struck it again at a peint where a largo
stream called Usfiuktu comes in from the eastward, with a channel about forty yvards wide and high,
bold banks. Here we again traveled on the ice to a point four miles above the month of Usiiktu,
and camped at 4.80 p. m, on the left bank of the river; marched fitty-three miles. T found an
Uglaamie native here in camp ; he was engaged in fishing, and told us his nets were set_just opposite
to the camp.  'We obtained from him some tine whitefish ; having no rifle he had been unable to
take any deer. I ascended the blnffs on the right bank, which were here fifty feet high,  On them
found the ruins of several winter huts, built entirely of turf: the natives say that three generations
ago all this region was inhabited by a people that lived by fishing and hunting reindeer, amd did
not come to the coast, but that the deer and fish grew scarce and there came a very cold season
and the people nearly all died from cold and starvation ; the few that survived went away to the Col-
ville or joined the little bands on the coast, so that now this whole region is not inhabited and is
never visited except by the hunters fromm Nuwitk and Uglaamie, who come here for deer during the
menths of Februnary and March; each year a few fish are also taken with gill-uets in the deep holes
along Meade River, the fish being here confined by the river freezing <olid on the bars; all move-
ment of water on this water-shed is suspended during the winter. there heing no rainfall or melting
of snow from October to May, and springs are unknown. '

March 29.—Broke camp at 6 a. m.; weather clear and moderate. Continuned the march in a
southerly direction along the river-bed four miles, when we left it, ¢limbing some high bluffs on
the left bank to get on the Jevel plain above and avoid the windings of the viver; traveled parallel
with its general course all day, crossing it twice, and camped at 5 p. m. on a small tributary of
Meuade River, and about six miles from the main stream. Marched twenty-five miles: during the
afternoon passed a high bluff which is a noted landmark among the natives and known as
Nita-suk-nan ; it is in latitude 70° 37/ N, longitude 1572 117 W, and rises from fifty to seventy-five
feet above the surrounding country and is vizible for many miles around. Camped to-night with
M‘inialu, a native whom I had furnished with a rifle and ammunition to kill deer for the statiou.
Found lie had a fine supply on hand, and he very proudly showed us ten asour shure. (ot excellent
sights of the sun during the day for latitude and longitude.  Saw several large bands of reindeer and
our gunide succeeded in killing two. Temperature last night + 169; during day rose to 299.2,

Marceh 31.—Weather cold and stormy, and as we are in a very comfortable snow-house we
conclude to lic over for the day. My guide has never been beyvond this camp, and I can sce he
has no desire toadd to his knowledge of the geography of' this region, so 1 have made arrangements
with Ma‘nialu to go ou with me. They were buasy at work to-day preparing their sleds to haul in
their venison to the settlement on the coast: their manner of doing it I have never hefore seen
noted. The sleds which they use for this purpose are made from drift-woaod fastened with whale-
bone und raw-hide lashing ; they are about ten feet long. two feet wide, and the runners cight
inches wide and one and one-half inches thick, straight on top and no rail; they are shod for
ordinary use with strips of bone cut from the whale’s jaw-bone, and sometimes with walrus ivery;
but this would not do in hauling a heavy load over the snow where there is no beaten trail, so
they are shod with ice in the following manner : From the ice on a pond that is free from fracture
they cut the pieces the length of a sled ranner, eight inches thick and ten inches wide ; into these
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they eut a groove deep enough to receive the sled-runner up to th'e beam ; the s_led .is carefully
fitted into the groove, amd secured by pouring in water, a little at a time, and allowing it to freeze.
Grreat care is taken in this part of the operation, for should the workmen apply more than a few
drops at a time, the slab of ice would be split and the work all to do over again; 'after th.e ice is
firmly secured the sled is turned hottom up and the ice-shoe is carefully rounded with a knife, and
then smoothed by wetting the naked hand and passing it over the surface until it becomes perfectly
glazed ; the sled when ready for use will weigh over three hundred pounds, and they load them
with the carcasses of from seven to nine deer, weighing over one hundred pounds each. Men,
women, and children harness themselves in with the dogs to haul these loads to the coast, often
the distance of one hundred miles and over, seldom making mnore than eight or ten miles each day.

Aprif 1.—The weuther being clear, we improved the opportunity to determine accurately our
position.  Observations were made for time, latitude, and declination.

April 2—Broke camp at 8§ a. m. with M'iifalu for guide; traveled south thirteen miles
praratlel with Meade River, which we struek at the confluence of a small stream coming in from the
westward. For the last six miles the country had become mueh more rolling and broken, and at
the point where we struck the river to-day the blufts were over one hundred feet high and showed
suecessive Tayers of turf and sand, where the action of the river had cnt themr away during the
freshets in the summer. T noticed one stratum of turf five feet thick fifty feet below the surface.
There was not sufficient moisture in the sand between the strata of tarf to cause it to solidify
under the action of the frost. On the bars in the river we found a few fragments of fossil ivory;
a fringe of sernb arctie willow skirted the bank of the streamn, but no drift-wood of any size was
seen,  Traveling now became quite difficult, as the river was too winding for us to follow its course
by traveling on the ice, so we kept a southerly course, climbing the blufts, where practicable; to cut
"m' the bends. The dogs became tired out early in the afternoon, and we were finally obliged to go
mto camp on the ice under the lee of a high bluff on the right bank of the river. Marched twenty-

three miles. Before dark I climbed to the summit of the bluff, which was one hundred and
seventy-five feet above the river, and could see a !
west, about ifty miles awa v,
source in that range,

low range of mountains, running nearly east and
From the break of the country, I have no doubt Meade River has its
$0 [ named them Meade River Mountains. The native guide notified me
ttpott ng return to camp that he did not wish to go further south; that he was unacquainted with
H{o country, never having heen so far in the interior before. Beyond this he peopled the conntry
with imaginary enemies. Nothing I could offer would induce bhim to go further. As I could

not well get along without their help in dragging the sled up the hills, I was obliged to make

his my tmfnn;‘;‘ pmgt, much against my will. We saw no signs of deer, wolves, or any game after
we struck the foot-hills: the range of the ’ ,

reindecr seems to | , e had ¢
o stk 5 to be the flat country we had crossed to

< '. 3—B T e R N} )
“'t‘atillx)t:xl'lc];;n-l,f&l;: camp .xt.} N a.om, ;}Hd 1'(-tt‘frned to Md‘italw’s eamp, reaching there at 4 p. m.
s . Ehe sun on t 16 snow fields affected our eyes very seriously in spite of the shaded
slIsses we wore, and the natives were affected equally as bad a Ives

April +t—Lay over in eamy, g 0> DRE a8 ourselves,

having our boots dri .
bR G . dving vots dried and repaiy st eady for tho
refurn journey.  Weather cleay and cold, paired and getting ready

April 5.—Broke ¢ o
d—broke camp at 5.30 5. .
the hut we used (n: ) W‘m'l. Et 130 a, }.z ‘Traveled on our outward trail to camp No, 2 and slept in
April 6 i Brol ourway out. . Weather elear and cold, with very little wind
. —broke ¢ ¢ ‘ ' i . | .
and elear S“m‘l‘&\lﬁiml:“j llt' 6 a.m. Followed old trail back to camp No. 1, Weather bright
Mr. Dark does not \‘(n('l::s?(;\ l(:” day r.mml Y eyes, becoming so inflamed I could scareely see.
A toes Seem to be xo seriously affec T ‘ i .
T e Sy affected. Temperature fell last night to — 13943
Aprit T.—Brok 3
~—bBroke camp at 5.30 a : e i
ity g e Breke 1 .:3( A, and reached the station at 3 p.m. W
oy o o5 handaged: Apaidyao was also nearly
‘ rrible suffering who travels in this res |
St upon the snow affeets the stronge
ties of shailed glasses and vogol 1
o . > Lot 5
worn by the natives as we
a8 the moisture fron the

as obliged to travel
; blind.  No person can be exempt from this
V‘t».l(?l\l‘ﬂt this season of the vear; the Dlinding glare of the
0s, l):t E?:::la-?;ln‘:e.}fm.n}d 0 preventive.  We had several varie-
il inour own illll)l‘:);'e’l mi l l?lOtectxon 1n the wooden shades made and
face did not eopawanl . rlasses, and they were mneh more conifortable,
ongeal upon them so readily as upon the wire ganze and




| B




163
|
T

1647

166"

Fﬂ“llwﬂ-; . L A ‘ ‘ ROTIR TR  RYE
ot




PANT mRW '

i w%?»

'-"'““Mn
\wn.
% ie .“'i Bld/ mheu
L P \*, \
P 2

"
e
e
y
-
/
H
(]
.
'
©o "
RN
\
“ Al
o \
J \
AR, g
/
i
i
s
AN
\
.
.
\
— \
/ N [}
- +
{ .
1
.
= »
.
3
.
e ——————————— WL -x
) ~ ;
/ o -
i )
'~ 1
. \
: \
P ]
—’l‘\
” *,
\
f s,
] AT
/ -
] N\
I( ~.
/ ’ %
! ’ \
- ' 3
! ¢ !
i s '
: \ )
1 ~
;
F

River Moumat ns
— " o

| ﬂ%‘“ A U R gy, 5
MAP oF EXPL()RATK);\'S

. NORTH WLSTFRN ALASKA.

W.EB. HAZEN!
vt Maj e Chisd Sigud Aficer 1) 8 Army-

74

}““

B

Bngmd :
" |
! P H.RAY. :
i 1% Lyewt 4% Infustry 1 & Arvay, P
H
‘ (ommanding Enpeditome InFt Rarrow Mk f
F441-THK2 :
W
157 /«—-ﬂ,m- i e e

_’alﬁﬂﬁ;" e -

B e B

T T T ———— WX AL 4
e S




) IXPEDITION TO POINT BARROW, ALASKA. 29

Arames of the gogales. Other than this, there are but few hardships attending travel to a small
party properly equipped in this region at this season of the Year, and the nearer one conforms to
the habits of the natives the less liable he is to meet with disaster, and the less he will be
burdened with unnecessary camp equipage and blankets.

The snow hut (iglu) of these people is very quickly aud easily constructed, and ordinarily
dees not consume more time than is requircd to pitch a wall tent, and is constructed in the
tollowing manner: A place where the show is about four feet deep 1is selected for camp and a
space » by O feet is laid off ; the upper surface is eut into blocks two feet square and eight inches
thick and set on edge around the excavation for side walls ; at one end three feet of the space is
dug down to the ground or ice; in the balance about eighteen inches of snow is left for a conch ;
sides and ends ave built up tight and the whole is roofed with broad slabs of snow six feet thick,
cut in proper dimeunsions to form a flat gable roof, loose snow thrown over all to chink i t,and at
the end which is dug down to the ground a hole is now cut just large enough to admit a man
crawling on his hands and knees; the hut is now finished, sleeping-bags, provisions, and lamp are
passed ivside, dogs are fed and turned loose after everything they would be liable to eat or destroy

s secured by caching them in the dry snow. Arms, instruments, and ammuunition should never be

taken into the hut: it is always best to leave them on the sled in the open air.  After all outside
work is done everybody goes into the hut and the hole is stopped from the inside with a plag of
snow which has been carefully fitted, and no one is expeeted to go out nntil it is time to break

camp the next morning. The combined heat from the bodies of the inmates, together with the
lamp, soon raises the temperature up to the freezing point, and a degree of comfort is obtained
that is not attainable in any other manner of camping in this vegion. The more permauent snow
huts of the deer hunters, which they often oceupy for a month or more, ave much more elaborate.

They are usually built where the snow is six or eight feet deep, so the room is high, and is approached

by @ covered way and an ante-room, in which the heavy outside clothing is stored, and when fuel

is obtainable a klitchen is added to the strueture, with a fire-place cut out of the solid walls of snow,

with jambs and chimneys of the same perishable material. T saw five-places in use that had had a

fire in them for at least one hour each day for a month or move and were stilt intact; the pfu'ts

that were exposed had softened a little under the effects of the first fire and :1‘t once hardened into
ice, and remained unchanged so long as the temperature in the open air remained below zero.

| By the latter part of April or the first part of May snow houses are no longer tenable and
natives take to their tents (tiptks), Their winter huts at this time are also \'acmed_, as they hov',ome
too damp for comfort. After the snow began to soften so it was no ]‘ongeli pl‘ﬂ(?t](}ﬂ'h](.f h? hml‘(.l @
snow hut 1 c;’imw\d very eomfortably by digeing a hole in the snow 6 by S feet, bml(‘lmg up .Mde
walls three to four feet high, and stretehing over it a deer-skin blauket' 01'.thf3 sled sufl, usm‘g the
sled mast for a ridge-pole and our showshoes for rafters. The nat.ives. in their ex§11151()11sj' usually

carry a small stone Inmmp and a supply of seal blubber for ill'ummat]n;‘: PUrposes ; “l(‘;.\ “S“’]'“O

blankets or sleeping bags when traveling, but carry a deer-skin or a piece of .\\'a]ms ]ndc to lay

on the snow underneath them; on this they huddle together withfmt any covering other than the
clothing they travel in. 2t sueh times their food (meat or .ﬁsh) is eﬂtcn'l'ﬁ\‘f, CX(’(‘ITt “'1‘?}'("’ ”'e-‘g
have provided themselves with a kind of pemmican, which is made by lel]'lngh‘}"f‘ ed deer ";_.“{ft
with deer tallow and seal oil.  This food is not agreeable to the taste, probably owing to the fac
hat the masticators are inveterate tobacco chewers,

t ”t;‘»;;; snl)etl\t\:(o‘:l(:ﬁd :)n all our journeys was made by a native at Saint A.\Iichaol’s, and 1)1"<‘f«i1|.tml tc?

the expedition by Sergeant Nelson when at Plover Bay ; it was twelve feet long f”“d t‘““{‘{‘l ’)“"i‘f“
between the runners; had siderails, with a steering handle at the rumj end, and was f.l.steuo(' l’r:}uﬁ] ][.

out with rawhide lashings; the runners were shod with steel: f.md it was far S‘ll,)(irjof ﬁ() .1}!,\,.{: N .

ever saw on the northern coast; it was still in excellent condition aftertwo ‘\'(‘ﬂ):\' ).\1011\ 1(3'6‘,‘ 1;‘0;1011

rying eapacity was about 800 pounds, and I think it was the best pattern Of '; '“I‘“ . c(:)\l:i’d ‘q‘]w% s

Aretie worl ; it was light (weighing only aboat fifty pqnnds% strong, and dlf (EL) e.,l.m( ° d“;m(;p)d
Le vepaired with the material at hand among the natives, should it at any tn'ne ‘w(;(.m(:,f’(«) }«“r;é“;

Barly in May the hunters began to come in, and n]togethgr I sneceeded mv;:et ,?nb ll :1 o

cighteen deer, which together with tive hundred eider-ducks killed by )ﬂ’%f.’“;t) f}lur;:gt lt)z,b 2»}1}1;;,

flight, gave us a large reserve supply of fresh meat, which was carefully store 'he cellar,
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Serceants Murdoch and Smith were indefatigable in their work, completing the collection so far
as {)x'u(:ticzll)lu in natural history, and many valuable specimens were obtained. Cracks opened ?1)
the ice to the north and west of the point, and whales were reported seen by the natives April 12;
{he leards were murow, often closing entirely, with no water in sight for days, and the natives
reported heaving ov seeing whales nearly every day up to June 12

The spring was very backward and we experienced a great deal ot cold, disagreeable weather;
the shore leads opened slowly.  In Elsoun Bay and along shore to the eastward of Point Barrow the
ice Beld on nntil late in August, and this prevented my getting along shore to the eastward with
the whale-boat before the arrival of the relief vessel,as T had intended. It was my desire to explore
the coust as far as the boundary at least, and had the season been as favorable as that of 1832 1
coutd have left the station by June 12,

On June ¢ the natives sneceeded in killing a large whale, the fivst they had taken sinee we had
Leen on the coast, and was the cause of considerable excitetient among them for several days;
they came in from all points to join the general feast on the carcass, which was free to all who cared
to come and partake.

By the first of August we were becoming extremely anxious about a vessel reaching us this
seaxon, as the ground ice was still intact from Point Barrow to the Sea Horse Islands, and it was
impractieable to work a small boat along shore.  The whale-boat was fitted and provisioned for a
voyage and hield in readiness fora move as soon as the ice wounld let us out; outside the bar there
was one narrow open lead extending as {ar as the eye could reach to the southwest, but there was
no hreak in the ground ice to let us into it; besides, it closed under a westerly wind or when the
prevailing northeast wind slacked up.  On the morning of August 1 a thick fog hung over the
ocean, and when it lifted, about 7 o’clock, our eyes were gladdened by the sight ot three steamers
six miles away, working slowly up the lead from the southwest. With Captain lHerendeen I at
onev crossed the ground ice and went on board the nearest ship, reaching hier about 11 a. m.  Found
it to be the Orea, Captain Colson, from San Fraucisco, a new vessel on her first voyage. l'rom
her we received our first mail, and from private letters learned that the station was to be abau-
doned as soon ax a vessel conld reach us. Captain Colson reported the balance of the whaling fleet
lving ut anchor along the coast between Point Hope aud Cape Belcher; not being so well fitted
as the new vessels, they would not venture into the pack. The Orca tied up to the ground floe off
the station until along in the afternoon, when, in company with the Bowhead, Balena, and Nar-
whal (all steamers that had now come up), she proceeded on up to the Point; the lead here was
c.}"‘*fi“ "_’}“1 the pack was sf)li(l to the north and east, and fast on the land to the eastward of Point
Lfmm\, they tied up under the lee of a large floe berg that had grounded in four fathoms
ol wuater. )

’}‘ho mllowin.g day the steamers Delvidere, Lucretia, and Mary and Helen, came up bringing
Cl)'nsl(h‘l‘ilblt! mail, but no orders, except one from the Chief Signal Officer directing me to disﬁose
et ot st ivanoge, sl what 1 con o the e, kel vorsthin
observation. made UV(‘l’i‘Ulili‘" 1':>:i’(l;' o 1:1;m-1d-1k n'b :;Obblbym’ Wxtho‘ut discoutinuing thg work of
arrive she would be (lel“-wedbq . shnlrt ‘ t; «‘1' , mw- 1at wheun the vessel sent to our relief should

By August 15 sv\‘otr;ﬂ s't\;lin \(sls llmt; 1%1 D?S&.ﬂ.‘ le. .
behind the ground ice \\'hicll; lmdgnow ﬁ'iklxm : “.OI,I\-Qd }‘1? to the station, and all were at anchor
along shore,  On the 16th fhe bark Sec Bun :m ay in sey eral places; there was a‘lso an open Jead

: a Breeze (Captain McDonald) anchored off the station and

eported the ad spok ¢ : " Poi
veported that he h.u} spoken the schooner Leo at anchor off Point Belcher, eighty or ninety miles
to the sonthwest, with orders for the station. i h

. He also reported the ice close in off Sea Iorse
Istands, and that he thought the master of the Leo did not care to veniure into the ice, as he had

been Iying there over : g
ving there over a week. 1 at onee prepared to o i y s worki
chione. by where over & week. I at one preq to 2o fo her in the whale-hoat by working along
o e Cb gal ? nging up from the northeast on the 17th prevented our sailing. In
éhe w‘]; , un;l 1‘\.[)‘:. {4.‘)( - Owen, of the bark Rainbow (who was master of the North Star when
- ({); “21(1.;, \_e( m1 }b&‘), came to the station and tendered me the services of his steam whale-

{ 2§ - " r TOAPLT ¥ ‘

h was very gratefully accepted. He sent i > : g

e tor th hrilsp’ﬁ:::l(h way ve ) » sent it down to me on the 19th, with

. N [ St ate » P e, v ) B . .
- d:,v \;m . 3t mwate, in charge, and a crew of three men. I left the station at 6.40 p. w. the
L) t . » R I

¥, ) Sergeant Murdoch and Interpreter Herendeen. The weather was clear and warni,
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with little or no wind when we started, so we steamed along shore about one-fourth wile from it,
keeping inside the ground ice. At 8 p.m. a strong breeze came out from the northeast. when all
sail was sef, and we made great speed, so that by midnight we were oft Sex Horse Islands by
this time there was a leavy sea ranning, and the wind had inereased to a gale, and we were
ranning before it under close-reefed mainsail and all steam, to avoid being pooped and swamped,
as the sea was breaking heavily on the shoals off Point Fravklin, The heavy pack was aground
on the outer bar, but there was room for a vessel to Pass between it and the shoals,

After rounding Point Franklin we lieaded for Point Belcher, and at 2 a, m. sighted several
vessels at anchor oft the point, apparently making very bad weather of it, as there was no shelter
here from the wind and sea. As we nearved them we were able in the dim twilight to make out
the Leo by her peculiar rig, she being a topsail schooner, and we bore up to her and succeeded in
getting a linc on board as we.swept past, and with considerable difficulty were taken on board.
The gale increased in fury, and before we could hoist in the launeh the Leo dragged her anchor
and drifted rapidly to the leeward. The captain ordered the cable to be slipped, and the vessel
got under way, and I requested bim to keep her on a northwest course until he eamne up with the
ice. While the vessel was being got under way, Mr. Rogers, who saw his laanch was in danger of
being swamped, sprang into her with lis crew, eut the painter, and they disappeared from our
sight in the storm. We were extremely anxious for his safety, and we had scen that all of the
whalers had been obliged to put to sea at the same time we did, and that it would be impossible
for him to land north of Wainwright's Inlet without losing the boat, and it was doubtful if he
could keep her afloat nntil he reached that point. At 4 a. m. we came up with the main pack, and
the vessel was hove to under the lee of a large field of ice that seemed to be nearly stationary.
Here she safely rode out the gale, which abated during the night, so that on the morning of the
21st we were able to stand in toward the land, which we sighted at 7 a. m., and stood in in search
of the launch and the anchor which had been slipped and buoyed the day before. At 10 a. m.
the captain recovered his anchor, and we stood to the southwest along shore in search of the
tauneh, but were unable to find any trace of her that day.

The next morning, when off Wainright’s Inlet, we spoke the bark Helen Mar, and found she
had the boat and party safe on board, having picked them up that morning. We then learned
that Mr. Rogers had succecded in making Wainright's Inlet after he went adrift fmx}l the Leo,
and had ridden out the gale at anchor there, and, sighting the Helen Mar before he did thc Le_u,
had gone on board of her. The wind being southwest, strong and favorable, I directed Cnpmm
Jacobson to put the Leo on her course for Uglaamie, which he did, and we came to anchorage ofi
the station at 7 p. m., on the 22d, passing through and past considerable pack on our way. I at
once landed Mr. Marr, an assistant of the United States Coast and Geodetic Survey who had
been sent np to make a series of pendulum observations, with a part of his iustrmm.'_nts; gave
them all the assistance I could. At the same time 1 pushed the preparations for embarking, as the
ice was liable to close in at any moment. We suspended work at 10 p. m. It came on to blow
heavily from the southwest during the night, sending the paek in. The Leo slipped ber cable,
and eseaped around the Point to avoid being crushed or forced ashore. V\Ve could see her spars
above the ice to thoe eastward of the Point when we got ont in the morning.
the Signal Corps, and Mr. Schindler (Mr. Marr's assistant), who remained on .the Leo, came d-own
to the station overland during the day, and reported the Leo uninjured. During the aight of the
234 the wind came out from the northeast and blew heavily, setting the ice about one and one-
half miles off the western shore, allowing the Leo to work around to the westward of the Point

during the following day, where she came to anchor at 10 p. m., the wind being too light for her
: ] The wind hauled to

Private Clarke, of

to stem the strong northeast current that was setting along the shore,
the southeast and freshened during the nieht of the 24th, so that she was enabled to get under

‘ay and reach thé station, anchoring there at 7 a. m. I at once cansed the balanee of Mr. Marr’s
ins?rnments and material to be Ianded, but-was unable to embark any stores, as Captain Jacobson
in his efforts to recover his cable and anchior which he had slipped on the 23d, had gotten so far
off shore that we were unable to run a line to the vessel for the purpose of warping our hoats to
and fro. This was necessary, as 1 had not suiiieient men to fully man the I.mnts and handle 'ﬂw
stores, and the natives’ boats conld not be with safety used in the sharp ice that was ruuning
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with the current and piled high on the beach. We worked all day trying to kedge the schoener
in, but the wind blowing a gale off-shore rendered all our efforts futile. I placed Interpreter
Herendeen on board that night, so that Captain Jacobson could have the benetit of his experience
and advice should she again be driven away from her anchorage, as Captain Jacobson was totally
inexperienced in Avetic navigation,

Just before dark five whaling barks came around the I’oint and anchored one and a half miles
above the station.  We all spent an anxious night for, the wind increased to a gale and hauled to
the southwest and we could hear in the darkness the grinding of the pack as it came in, and were
not surprised in getting up the next morning to find that the Leo was gone again, and that the sea
was closed as far as the eye could reach. The Leo had escaped again around the Point, but
three of the whaling barks had not been so fortunate; they were all fast in the pack, the crews
were passing and repassing from the ship to the land over the ice, - Two of the vessels had gotten
foul of each other,and one,the Abraham Barker, had lost her rudder. With a glass from the lookout
we could make out the Leo to the eastward of the Point, looking like a speck among the great ice
fields. During the day the gale abated, the pressure slackened up, and toward night several small
leads were visible. The wind came out from the southeast during the night, and early the next
morning the Leo was seento be under way slowly working her way back to the station through a nar-
row shore lead that opened during the night ; she came to anchor off the station two hundred yards
from the beach.  Upon going on hoard I found her considerably damaged; she had been nipped,
her stem partly knocked off, her rudder post split, and she was leaking badly.

‘ In view of tl'mse facts, and orders having been received for the return of the party to the United
States, Idetermined to ubandon the station at once. During the past two days I had caused all the
subsistmx.ce and quartermaster stores. worth saving to be carried down from the house to the beach;
a wlmle-lmq was run from the shore to the vessel, so one man could haul the boats to and fro, and
“.l(? embarking was commenced at once, the first boat-load going on hoard at S a. m. Mr. Marr
discontinued work on the pendulum, and took down the parts he had placed; the work went on
rapidly }vi(h the two whale-hoats belonging to the station. It was still impossible to use the native
boats with Sflﬁ‘f.\,’, as there were great masses of loose pack-ice running with the current, and the
;)czlcln was piled high with broken ice ; at 2 a. m. the instruments were taken down and packed,
tl;::l}:)}:;t\x“;::;) ‘;11: 1(,)(‘:-1::0;3-::;?&?(1; the last 1>oztt-loa(1 was sent off ap 10 p. m., and at 12 midnight
T ! ard, leaving one man on shore, to see that the natives did not carry off anything
that might have been aceidentally left.

el e s A 1 MO 0 et 8 ander vt
S5th; he suceceded i récmir}il i:a w(}l' ]m ?I.I,Chm‘. and cable he had :shp‘ped the 1.11gnt of the
remaining one being very licht .Q’I t(’mk “f l “tl\ ext.remely fortunate for it was Lis best., .the
articles of any ‘uluz that Ih(lid. not inte; 11):1 lol: shore and .brought nf‘f the few remaining
furniture int-.‘u*t with the st()\;(‘s and abo 1(t 1"? o ehe nﬂtl'\‘es. I left them the Louse and
fow worn-out tools, were about u,ll( that w"llsl' l f‘; .t(i)ns o C?al’ & grindstoue, some old canv;_ls, and a
after giving them 2 feast of bard by :«ul “«"d (;no,] ‘ qut this:z 'were ‘of great value to Fhe natives, and
sious of regret at our departare, [ ]’)iac(:d the hdf SES W © mde them good bye, amid Tty expres
men. who vromicod o : v > buildings in charge of some of the most influential
n, promised they would not allow them to be torn to pieces, but be k a place of

refuge for any shipwrecked pe e who mac ‘ ' pieces, but J(? ept as a place
Deopie who may chance to be cast ashore on this barren coast. A

whale-boat passed up daring the day with Captain McKenna, of the bark Cyanne. He reported

that his vessel was driven as . . ‘

total loss. He :\a,;ed:l;: (tm dh?om .Oﬁ Point Belcher, in the gale of the 23th, and would prove &
LR Gl 0 get assistance ) -eggol) S T ‘

of whalehone. ance from vessels at the Point in saving her valuable cargo

On the ing y 9
voyage. The famitin %]m;‘o o 11 Hll; got under way at 6 a. m., and we commenced our homeward
home to s for {na hm; \‘(*'1‘1'; d vi :lge afl(l the 'housa that had been so good and comfortable a
the loose ice that \m:r‘un‘ui‘z :-O(m :aded In the distance.  After sailing two miles we got clear off
in to the northwest, :l'l‘l‘i\'ill (;;1 ‘]\1”-] th? carrent and into clear water, with the old pazk close
anchor in company with el & ot Pomt Tranklin at 9.30 p. m., when the wind fell, and we came to
S televen ships of the whaling fleet that had worked out and had come dowi
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the same time we did. The wind eame out from the westward during the night, and the captain
got under way; stood off and came up with the pack about six miles from ‘the land, when Le
tacked and stood in towards land; but again the current was setting so strong to the northeast
that we could not make any headway on our course, and we were very glad to get back to our
our anchorage under the lee of Point Franklin, where we lay until the next day, when we again
got under way with a light southeast breeze, which let go after we had gotten around the Point,
and we were again obliged to anchor at 10 a. m., to prevent being carried off to the northeast by
the strong current setting along shore here.

Sailing-vessels navigating this sea should never allow themselves to get off soundings north
of Point Belcher, except in a strong, steady wind, nor allow the vessel to drift during thick, calm
weather, if it is possible to get an anchor down. The needle is useless here; the land or lead line
is the only safe guide, for, should a sailing-vessel be carried off soundings off Point Barrow with
light winds or calm, she runs great danger of being lost; this has been the fate of nearly all
vessels so caught, especially late in the season.

At 4 p. m., the breeze freshening, we got under way again and stood on our course along the
coast and about four miles from it. We experienced light, baffling winds, making but little
headsvay from that time until the afternoon of September 2, when the wind came out strong and
steady from the northeast. Wgysighted and passed Cape Lisburne that day and sighted the
Diomede Islands at noon on the 3d. During the day the wind inereased to a gale and the weather
grew thick and cold, with considerable snow; sail was shortened, and at 3 p. m. we passed Cape
Prince of Wales, running at great speed before the wind ; after passing through the straits the
vessel was leaded for Norton Sound, it being necessary that I should go to Saint Michael’s to land
Private E. Clarke, of the Signal Corps, who had been sent out to relieve Sergeant Leavitt, an
observer on that station. As soon as we hauled under the high land to the south and east of Cape
Prince of Wales we ran out of the wind, and our progress was slow.

On the 4th of September the fog lifted and we sighted Kings Island and Cape York, and on
the Gth passed close to the southward of Sledge Island, but, owing to a head wind, did not sight the
Ligh land near Saint Michael’s until the Sth. We stood in towards it and came to anchor off the
fort at noon en that day, where we were received by a salute’ fired from a couple of old ship guus.
Soon after a boat came off to us bringing, very much to our surprise, Lieut. I'rederick Schwatka,
Third Cavalry, who reported that he had made the passage of the Yukon on a raft, exploring its
course from its source to its mouth, making one of the most remarkable raft voyages on record.
He had been at Saint Michael’s since the last of August, and was extremely anxiouns to get away
with his party. Though we were very much crowded on the Leo I did not thivk it would be right
to refuse him passage, as there would be no opportunity for himn to return to the United States before
another year, this station being visited only by vessels of the Alaska Commercial Company, and
there would be none due before the following June. So I directed him to hold his party in readiness
to cowme on board as soon as we were ready to sail. 'We were short of fresh water and had to lay
in a supply before again putting to sea. For the first two days we were in port it blew a gale
from the southeast, so it was impossible to get any water off to the ship; on the afterncon of the
16th the captain reported he had succeeded in getting enough on board to last us until we could
reach Unalaska or Plover Bay, whichever place I should conclude to go to, so at daylight on the
11th Lieutenant Schwatka and his party were taken on board and we put to sea at 10 a. m.
Found it was blowing a gale from the northwest when we got outside, and after making a few
tacks under close-reefed sail, found we were making no headway, so we were glad to run back into
the harbor, where we came to anchor at 3 p. m.

The following morning, the wind having hauled more to the north, we again put to sea, and
the next morning sighted Cape Darby, a high headland on the northern shore of Norton Sound.
We were obliged to malke this northing to avoid a dangerous shoal that makes out from the mouth
of the Yukon; in running out of Norton Sonund it is not safe to run west, south of 64 Lat. Dur-
ing the afternoon of the 13th the wind settled in the northwest and blew hard and steadily all
that night, and we found it would be slow work beating up to Plover Bay: The ship was leaking
80 badly that the pumps were kept going one-third of the time and the slightest accident to them
would soon send her to the bottom ; and as I knew that the meridian of Unalaska had been as well,.
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if not better, determined than that of Plover Bay, I decided not to go to the latter place, but to
proceed direct to Unalaska and there make an effort to repair the vessel, as 1 was told that there
was suflicient tide at that place to enable us to get at her bottom by discharging Ler carge and
placing her on the beach at high tide and working on her during low water : 50 as soon as we were
clear of the Yukon flats she was put on her course for that place. The wind increased to a heavy
gale from the northwest on the 15th, and we made excellent time as we were running nearly before
it. During the night of the 16th, the vessel was hove to to wait for daylight. as we knew we werc
near land, and on the morning of the 17th we sighted the island of Unalaska to the south and
about twenty miles away ; the wind had fallen so light during the night we were able to make but
little headway and did not get into the harbor and at anchor until 10 o'clock that night.

We fonnd the UTnited States steamer Corwin and the Alaska Commercial Company’s steamer
Dora at anclior here, the former on her return from Kotzebue Sound and the latter on her annual
voyage to the Aleutian Island stations. The wind not being favorable tosail inte the inner harbor,
which was the only place where the vessel could be safely beached, I made application to Captam
Healy, commanding the Corwin, for the assistance ot the cutter to tow the Leo in . he very veadily
complied with the request, and at once got up steam, and at 11 a. m, placed the Leo at the company’s
wharf, where the bulk of her cargo was discharged: owing to a severe wind storm prevailing at
this time we were unable to haul her up until the afterncon of tle 20th, when she was beached at
high tide; we improved the time in getting observations of the sun, and determining the declina-
tion of the needle. We were unable to get at the leak on the first ebb, but on the 21st the water
fell sufficiently low to enable the workmen to repair the damage, which was foond to be about four
feet below her water line, where a butt had been started, and the water was so clear that we could
see that she had sustained no damage below that point, and we were pleased to find upon floating
her off on the next high tide that the leak was entirely stopped.

Such stores as had not been disposed of were re-embarked on the 22d and the vessel warped
out to her anchorage ready for sailing. The 23d was too stormy to admit of onr going to sea, but
the w'ind having abated slightly toward night, I directed the captain to get nnder way on the
morning of the 24th, which was done at 8 a. m., being towed outside the heads by the Corwin,
w!mse serwjices had again been kindly placed at our disposal by Captain Healy. We found the
wind blowing strong from the northwest when we got outside, and a very heavy sea running; we
parted company with the Corwin as soon as we passed the capes by the breaking of our towjline,
%‘1:(1‘122,9::;6;)9‘::8 ﬂlt?;):::]eﬂlllsaged for thg pass qf Akout.an, th.rough which we passed out into the
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ETHNOGRAPHIC SKETCH OF THE NATIVES.

1.

During our stay we improved each opportnnity to add to our knowledge of the pecnliz
peoplc inhabiting this coast. A want of suffivient knowledge of their Iangnage at first made
the work difficult, as we Lad no interpreter. So our first energies were devoted to Iearning their
Ianguage sufficiently well to communicate with them, as none of them could speak a word of
English, neither dia they show any disposition to learn.

Of their origin and descent we could get no trace, there being no record of events kept
among them. Even the sign record of prominent events in individual life, so eommon among
some of the natives in the lower latitudes, is almost unknown among them. Their language
abounds in legends, but none of these gave any data by \\:hich we could judge how long these
desolate shores have been inhabited. :

That the ancestors of those people have made it their home for ages is conclusively shown by
the ruins of ancient villages and winter huts along the sca-shore ard in the interior. On the
point where the station was established were mounds marking the site of three huts dating back
to the time when they had no iron and men ‘“talked like dogs”; also at Perigniak a group of
mounds mark the site of an ancient village. It stands in the midst of a marsh; a sinking of the
land causing it to be flooded and consequently abandoned, as it is their custom to select the
high and dry points of land along the sea-shore for their permanent villages. The fact of our
finding a pair of wooden goggles twenty-six feet below the surface of the earth, in the shaft sunk
for earth temperatures, points conclusively to the great lapse of time since these shores were first
peopled by the race of man. That they have followed the receding line ot ice, which at one time
capped the northern part of this continent, along the easiest lines of travel is shown in the gen-
eral distribution of a similar people, speaking a similar tongue, from Greenland to Beliring Straits ;
in so doing they followed the easiest natural lines of travel along the water-courses and the sea-
shore, and the distribution of the race to-day marks the routes traveled. The sca-shore led them
along the Labrador and Greenland coasts; ITudson’s Bay and its tributary waters carried its
quota towards Boothia Land; helped by Back’s Great Iish River, the Mackenzie carried them to
the nerthwestern coast; and down the Yukon they came to people the shores of Norton Sound
and along the coast to Cape Prince of Wales. They occupicd some of the coast to the south of
the mouth of the Yukon, and a few drifted across Behring Straits on the ice, and their natural
traits are still in marked contrast with their neighbors, the Chuckchee. They use dogs instead of
deer, the natives of North America having never domesticated the reindeer, tal.{c Fheir living from
the sea, and speak a different tongue. Had the the migration come from Asia it does not stand
to reason that they would have abandoned the deer upon crossing the straits.

The following table will show that physically the Inyu of North Amel“ica coast doesi not
conform to the typical idea of the Eskimo. They are robust, healthy people, fairer than the.I\nrth
American Indian, with brown eyes and straight black hair. The men are l?eax‘(lless until t.hey
attain the age of from twenty to twenty-five years, and even then it is very hghg and secattering,
and is always clipped close in the winter; at this season they also cut off their eyebrows and

tonsure their erown like a priest, with bangs over their forchead. Their hands and feet are
» | 5
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extremely small and symmetrical s they are graceful in their movements when unincumbered by
heavy clothing s they are kind and gentle in disposition and extremely hospitable to strangers;
thongh they may rob a stranger of ¢very means of obtaining a subsistence one moment, they will
divide with him their last picce of meat the next. They have no form of government, but live in
a condition ef anarchy : they make no combinations, either for offensive or defeusive purposes,
liaving no common enemics to guard against, nor have they any punishment for crimes. T uever
knew one to attempt to reclaim stolen property, though they might see it in the hands of the thief
or left on his cache; though given to petty pilfering they ravely. if ever, break into a cache
(exeept into one of meat when driven to it by hunger) or enter a tent or hut for that purpose,
During the first winter we lad stores, of which they were in great need, in a Sibley tent, and they
all knew they were there; and although the tent was only tied, with no regular guard over it,
nothing was ever disturbed, though if anything was cavelessly left out it would De stolen at once.
They never made the slightest resistance to our reclaiming -property when discovered, and would
laugl about it as though it were a good joke. They are very social in their habits and kind to
cach other; we never witnessed a quarrel between men during the whole time we were on the
coast, neither did we ever see a child struck or punished ; and a more obedient or better lot of
children cannot be found in all Christendom. I never saw one of any age do a vicious or mean
act, and while they were always around the station during the fall aud winter, they did no
mischief, but, on the contrary, would busy thewselves in shoveling the snow out of the tunmnels and
running on errands and doing any work they could for a littlefood each day. The children would
wait around the door for members of the party to come out to take their daily exercise, and, even
more, would accompany each member, and every few moments they would say ¢ naumi-tanity ”?
(now let me see), and would scan the traveler's face for frost-bites, and were ever ready with a
handful of snow to be applied should they detect the slightest sign of freezing; for when tho
temperature gets below —459, and there is a light breeze, it cuts every exposed part of the hody
as though white hot metal were applied, causing no pain. Their games were very alike what we
see played among children of our own race, and in imitating the pursuits of the elders, we otten
saw them with snow play-houses eut into the hard snow, with snow images set up, and the little
fur-clad mites of humanity Lustling around, playing at keeping house and making ecalls, with
the temperature at — 400,

A!I th(? people on that coust from Wainwright Inlet around to the mouth of the Colville aro
comprised in the following villages whose population comprise all the inhabitants of this coast:

Name of village. Location. . No.of | Total
~ families. population.

Kufimeum ...... Wainwriglit Inlet

S'idﬁm .......... Southwest Point Belcher....... 8 50 |
Uglaamio....... Cape Smythe.............. et 23 . 130 !
Nuwik....... .. PointBurrow. ................ . ‘ 3t 150

Between Point Burrow and the Colville the country
r . . ‘\ . s N . . . . ~ .
t(e)s((;g‘r'::tw ot]"lthlls region are so limited that in the struggle for existence, these people are obliged
o o bo? aw' 1t|]e” energws :¥n'd time to procuring necessary food and clothing to maintain lif2,
o ver being able to get a suflicient supply of meat ahead to lay in a reserve; famine always stares
1em in the face should they relax their efforts ' l
With the r ir active i
ad o nt: :(l)u;ultehtl]ru .ﬂftthe sun each year their active life commences. Those that have arms
oS o the interior ; 3 1 i i
g r about the 1st of February to hunt reindeer; those belonging to the

villag " Nuwiilk T ey :

fl‘“"lfl?eo\t'i‘:ilxln‘i‘:‘\:]\o?l':s Pélaf_m]n? §01t0 the south and hunt along the Meade and Ik-pik-piii; thoso
* vieinit ainwrigh : : lu . ester

shore for the purpo ght Inlet hunt along the Ku; the others scatter along the western

in a place, seen by qe of tal\{ng seal, and ducks as the season advances. Their tents, onc or two
more de;);e] N o )‘ul\-::l:l{nte[:‘-‘ Oyagers In this sea, has given rise to the belief that this const is much
¥ bopulated than it is in fact. For when the tents are out the villages ave empty.

is uninhabited in the winter. The
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The hunters refurn to the winter huts between the 1st and 10th of May, and the omélks or
boat-headers make up their erews for the whaling season. A boat-header (omdélik) is one who iy
noted for his success in taking whales, and of course is a man of experience and considerable
influence. The crews are made up of men and wome