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INTRODUCTION

Purult

The walrus survey was undertaken to obtain information en
the population size, distributiom and, if pessible, breeding habits

of the Pacific walrus herd,

Rinerary
19 February - Seattle to Anchorage n B0
23 - - Ancherage teo Bethel {(brief walrus urhlnmy
north corner Kuskekwim Bay}
as " «  Aerial survey-Nunivak Island, St. Matthew
Isiamd, St. Lawrence Island and return teo Bethel
26 = Agrial survey-Area south of Nunivak
I March -  Aerial survey-Area south and southwest of
St. Lewrence to St. Matthew Island
a " ~  Aerial survey-Kuskokwim Bay, nerthern Bristol

Bay and trip to Celd Bay
Fersennel

Therom A, Smith, pilet, sircraft Supervisor, BSFW, Aanchorage,;
Alaska; David L.. Spencer, cepilet, Refuge Superviser, Kenai, Alaska;
Jamee W, Brecks, walrus observer, Chief, Divisien of Game, Juneau,
Alaska; Francis H. Fay, walrus ebserver, Department of Health,
Education and Welfare, Anchorage, Alaska; Karl W, Kenyen, walrus
observer, BSFW, Seattle, Washington; Rey Lindsley, Soviet ship
observer, BCF, Westera Area Superviser of Fichery Management,
Anchorage, Alaska; Dale W. Rice, whale observer, BCF, Seattle,

Washington (fig. 1).



Survey Time

Time roquired for walrus survey -~ 23 February to 2 March 1960

Hrs. Min,
R4D (DC3) charter aircraft flight time oa
actual walrus survey 18 54
" " charter aircraft flight time
transportation te survey area 12 47
Tetal 31 41



THE SURVEY

Operating Conditions

The village of Bethel was selected as our survey base because
it offers ideal facilities for the R4D aircraft and living quarters.
is also centrally located in relation to the part of the Bering Sea
surveyed and offers better weather conditions for flight operations
than other possible places, such as Nome.

Direct radie contact with U, 5. Weather Bureau stations at
Bethel and Anchorage was maintained cemstantly. FTlights were
undertaken only when a reasonable chance of good weather was
forecast, Fog, rain and snow cqualls preveated ocperations on 22,
24, 27, 28 and 29 February. Areas of fog interfered with surveys
to some extent on 25 and 26 February. Our best surveys were con-
ducted on 1 and 2 March, which were mostly bright and clear.

Ve were informed by the Veather Bureau that the 1960
season wae unusual in that a southerly circulation over the Bering
Sea had prevailed during the winter season when northerly circulation
was usual. Low pressure centers maving through the Aleutians in
a northwesterly direction brought warm air to the Bering Sea causing
fog and precipitation. Unseasonably warm temperatures--the day-

time temperature at Eethel remained above +40°T, during our stay



there~--prevailed during cur eatire operation. We were fortunate
that snow and ice en the aircraft held us up on only one occasion
(fig. 2). Because of the unusually warm winter Bering Sea weather
in 1960 and the prevailing southerly circulation, the ice pack was
farther north during the survey period than it nermally wonld be.
This cendition had the advantage of concentrating the walrus popu-
lation in the area which we surveyed.

Aircraft maintenance was excellent, The R4D aircraft has
tweo auxiliary wing tanks giving a flight range of 12 hours at a cruis~
ing speed of 120 to 125 knots, The aircraft was found highly satis-
factory for this survey. Enagines, radies, etc., operated perfectly
throughout the entire trip. The Bureau of Land anagement, from
whem the aircraft was chartered, and the Fish and Wildlife Service
maintenance crews share responsibility for this high standard of

periormance.

Methods

Walrus counts were made by two observers, standing on
each side of the aircraft directly behind the pilot and copilot {fig. 3).
When large numbers of walruses were seen a recorder transcribed

the observations relayed to him by the observers. ['light speed was
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maintained at about 120 te 125 knets (nautical miles are used through-
out this repert) aad flight altitude at frem 500 to 800 feet, usually
750 feet. An attempt was made to record ail walruses within a l-mile
strip (. 5 mile on each side of the aircraft). Under ideal cenditions
the survey should cover a predetermined reute over sample geograph-
ical areas. Weather conditions did not permit such a procedure,

Alse variations frem a direct route were occasionally made so that
large groups of walruses could be photographed.

Computations dmmnwﬂmm-nnnﬂ-iy
extending sur counts, on a wairuses per square mile basis to areas
judged to have a population of walruses similar to the sreas surveyed.
Data published bj Russian biologists (Nikulin, 1941) and that assem-
bled by U, S. Navy icebreakers (Ryder, in lit.) gave seme ides of
Vtin limits of the areas occupied by aggregations of walruses for the
seasea of our survey,

Unfortunately, as explained later, computations based on
aerial counts and geographical distribution are subject to the judg-
ment of the individual making the computations. Probably each
observer would present a somewhat different conclusion as to the

total Bering Sea walrus population on the basis of this survey.




Survey Areas

The survey area is iliustrated on Chart 1, which shows the
track of our aircraft en each survey trip. In general tcrmu. the
survey area was bounded on the north by St. Lawrence Island, on
the west by the interaatienal date line, on the south by a line frem
St. Matthew Island to the western tip of Nunivak Island and curving
from: there southward te the Togtak Bay area in northern Bristel
Bay.

For the purpese of computing an estimate of the total walrus
population from the sample areas where counts were made the survey
area is divided for convenience inte two general areas: (1) the
northern area compriasing the ice pack sguth and west of 5t. Lawrence

‘Island and nerth of a line between Nunivak and 5t, Matthew Island;

(2) the seuthern area comprising the pack ice extending from Nunivak
Island through Kuskokwim Bay into northern Bristel Bay. These
gensral areas are further subdivided inte areas having similar

population densities of walruses.

Distribution ¢f Walruses in Winter

Icebreaker data

Dr. Francis H. Fay has requested and received the cooperation
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in recording walrus observations frem U, S. Navy icebreakers
operating in the Bering Sea in February and March of 1953 and 1954,
As pletted en Chart 2, the Navy observations indicate that walruses
are concentrated in two areas (1) south and southwest of 5t. Lawrence
Island, and (2) seuth and east of Nunivak Island., Cur surveys cen-
firmed that these areas are the primary wintering grounds of the
walrus herd. Walrus distributien is, of course, closely related to
the location of the ice pack and therefore changes as does the ice
in different years and in various periods within any given year.

Chart 3 represents our hypothetical concept of the arsas
covered by the ice pack and the distribution of walruses at the time
of our population estimate. This is a compesite picture made up
of observed ice limits found on the flights of 28 "ebruary aad 1 and

2 March 1960,

Ice comditions and walrus distribution

A classification of different kinds of ice is given by Armstrong
and Reoberts (1956). We found that the distribution of walruses was
not strictly correlated with any one type of ice (figs. 4 to 10). Seuth
of St. Lawrence Island they usually rested om light floes near leads
(figs. 4 and 5). Large numbers were seen on ""very close pack ice”

{fig. ¢} and clese pack ice {fig. 7) southwestward of 5t. Lawreace.



In some aress the water between the larger floes had frozem solid.
Walruses frightened by the passing aircraft were seen to dive threugh
small epen heles near their resting places. Judging frem the soiled
ice around these holes they had been used for semetime. Along ice
edges, predominantly zomes of "brash ice,'" 1 to 10 walruses often
rosted en the larger {loes (fig. 8). In summary, the greatest walrus
concentrations were seen en “very close pack ice, " often near leads,
The next largest numbers were seen on the larger floes ameong brash
ice alomg the ice edge zome, Some were seen mear open leads among
vast fields of large floes. Walruses were very scarce, however,

on this type of ice ia the area 40 to 120 miles southwest of Southeast
Cape, 5t. Lawrence Isiand en 25 February. Nene was seen near

the outer edges of ice that adhered to land.

In Kuskokwirn Bay a group of about 50 walruses was seen in
open water abaut .25 of a mile from the ice edge. Ansther was seen
near Hall Island about 50 miles from the ice edge on I March and
a group of three and another of twe animals was seen in Bristol Bay
8 and 15 miles respectively south of the ice edge on 2 March,

{Small groups, more than a mile {rom the ice, have been excluded

frem the gemeral population cemputation, )




of Pacific Walrus P ieme

Seurces of errer
A calculation of an entire wild population from sample counts
invelves many uncertainties. In the case of the walrus many ef the
unknowns are impertant. The scurces of error are detailed below:
Area occupied, -« The limits of areas eccupied by the walrus

' (aufbé ‘nb'?z' &e CQE*/&’-’;IM-
herd at any moment in time

. At
the time of the February-March survey flights, as far as known,

the majority of Bering Sea walruses were confined to the ice pack.
The area occupied was probably mestly seuth of St. Lawrence Island.
From day te day the area covered by the ice pack varies in size (sece
Chart 1). Therefore, a computation of the size of the herd from
counts in sample areas is difficult., In additiom, available time and
aircraft range did not give us an oppertunity to ascertain the absolute
limits of ice areas most heavily populated by walruses. Since we
found walrus concentrations where previous gbservatiens indicated
them for past seasons, we have some confidence in assuming certain
gensral areas of concentrations for our calculations.

Underestimates of large groups. -~Although walruses may be

scattered singly or in small groups over extensive areas they may
also be concentrated in large closely packed groups of up to several

hundred animals (see table 1}). Photographs were taken of some of
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these groups (figs. 5 and 6}, but because of the large number of
groups seem no correlation can be made between groups phetegraphed
and our recorded estimates of their sire. After printa were made,
an estimate of the mumber of animals shown was made; then the
animals visible were carefully counted. In every large group the
estimated number was less than the total counted in the group. This
would temnd te make cur tetal computation censervative, It weould be
difficult to assign a percentage of underestimation because the errer
probably increased with the size of the group. It is probably safe
te say that our tetal recorded count may be from 10 to 25 percent
below the actual number of walruses within the ares surveyed. No
correction factor to account for this underestimate has been intro-
duced inte the calculation. R has been comsidered that the conserv-
-mn "count" figures used will to some degree compensate for the
possibility that the areas of high walrus concentration were over-

estimated., The net result is, I believe, a comservative figure.

Distance estimates. --R was necessary to estimate a distance

ef ,5 of a mile on each side of the aircraft within which strip we
counted all walruses. As an aid to accuracy, sighting om the horizen
and using triangulation gave a rough estimate of this distance.

Known distances on the ground (air strips) were locked at and used
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as & gauge for later distance estimation. Undoubtedly a fow animals
outside the 1-mile strip were recorded as within it. However, such

errors would to seme extent be compensated for by underestimates

of large groups.

The survey track, --Ideaily, a predstermined track ever the
ice should have been laid out and followed without varistien. How-
evezr, weather cenditions would frequently interfere with such a plan.
In additien, the temptation to investigate and photegraph a large
group of animals semewhat off the direct track caused us to vary
our course at times. Hewever, Ihlimtutu?luﬂuhuu
we made don-tnm:hﬂy affect our results.

Walruses net seen. --Only a guese can be made to account for

the sumber ef walruses that were in the survey area that were not
seen., Undoubtedly almest all of those in the water were missed

{fig. 9). When walruses rest for semetime on ice floes, depressions
are made that are visible {rem the air; around such resting places
the ice and melt water are stained by brown excrement (figs. 4 to &),
A sumber of deserted iloes were seen showing signs of recent occu-
pation by walruses and indicated that seme percentage of animals
were ia the water sand not counted. This source of ezror, plus eur

underestimations of large greups, I believe contributes to making
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our final results comservative. For our final figures we have assumed
a correction factor that between 25 and 50 percent of the walruses in
our survey area were missed while in the water.

Weather as an influence on behavier. --Weather as a facter

causing walruses either to haul out omn ice er remain in the water is
uaknowa., Frem experience gained in watching other pinnipeds 1
would assume that more walruses haul out in clear calm sunany
weather than during windy weather or when precipitation is falling,
Qur aerial observations of walruses during a comsiderable range of
weather conditions tended to cenfirm the above assumption. There-
fore sur cheervations of 25 and 26 February, when wind, fog and
precipitation were encountered, probably resulted in minimal couats

'in the areas surveyed.

Eopulation Computations

Nerthera area
1. Arxeas seuth and seuthwest of St. Lawrence Island,
Walruses were recorded alang an irregular
course in the area directly seuth of St. Lawrence Island. About 2090
miles were covered along our track and 1,073 walruses or 5, 3¢
per square mile were recerded., If we comsider that this area of

concentration is roughly 100 miles lomg by 10 miles wide then the
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estimated number of walruses there is 5, 360. If we consider the
ares is 20 miles wide the total becomes 10, 720. Siamce eur course
was not direct {(we purpesely passed ever several concentrations
that were seen at a distance), the lower figure is probably mere
realistic,

A asarly direct course was held southwest frem Nerthwest
Cape, 8. Lawreace Island for 170 miles to the seuthern edge of the
ice and additional courses were taken in a northerly and casterly
direction in the area of walrus concentration for an over-all distance
of 302 miles (see Chart 1). The total walruses counted along this
route in a l-mile wide strip was 2,598 or 8.6 walruses per ﬁnn
mile, Cur observations indicated that, in the southern area at least,
this cene of concentration was at least 70 miles wide. Large cen-
centrations of walruses could sometimes be seen at an estimated
distance of 3 to 5 miles on each side of the aircraft.

We have estimated that the northern part of this area of con~
centration measured appreximately 18 by 100 miles and that the
southern part of the concentration area may have measured 70 by
70 miles for a total of 5, 900 square miles and a tetal estimate of
(8.6 x 5,900) 50, 740 walruses, I an additienal area of 3, 100 miles
is added for a total area of 8,000 square miles then a maximmum

estimate of 68, 800 walruses is obtained.
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This westernmest area covered by our survey certainly was
occupied by the majerity of the Pacific walrus herd,

2. Ice pack edges. i

The southern and eastern edges of the ice pack
in the northern area were considered to be about 300 miles long on
1umtm-;mmwhm1mm- sectien). A tetal
of 190 miles of ice edge was covered in the northern area (25 February,
90 miles; | March, 100 miles) and a tetal of 22 walruses were seen
aleng our l-mile wide couating strip er . 116 walruses per square
mile. The area properly classified as "edge of the pack” probably
averaged about 5 miles wide, consisting of considerable expanses
of brash ice which prejected in sinugus tongues from ths main ice
pack (fig. 10). With an ice edge width of 5 miles the total walruses
.hthd'oum“ldh“o:!oal.!“wnﬂu;.llbu
174 walruses. & is pessibie that this zone was actually mere than
5 miles in width; to obtain a maximum estimate it is assumed to be
10 miles wide and the estimate becomes 248 walruses.

Walruses were very sparsely scattered im certain zones
am!mkocmcmmmuudmmrm Aleng
210 miles of such ice 10 walruses were counted--or .0476 per
square mile. If an area about 50 miles wide and 70 miles long

sgutheasterly of 5t. Lawrence has walruses in this concentration
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them 3,500 x . 0475 = 166,6, ¥ the area is taken as 130 x 60 a
maximum estimate of 371 walruses is ebtained,

Seuthern arsa
1. Nunivak lsland-Kuskekwim Bay-Bristel Bay Arvea.
The area includes the ice pack seuth of
Nunivak Island which covered Kuskeokwim and nsrthera Bristel Bay,
Om 26 February our ebjective was te count walruses in the area
south of Nunivak Island where reports from icebreaksrs indicated
a pessible walrus concentration area (see Chart 2}, Feg patches
reduced visibility and alse caused us to discentinue the survey
before we were compiletely satisfied that we had properly covered
the area. However, a count of 28 walruses was obtained aleng a
-track of 160 miles (. 175 walruses per square mile}. The animals
were scattered among losse ice {loes. The minimum arvea estimated
te be occupied by walruses in this regien is about 60 x 60 or 3, 5600
equare miles for an estimated minimum of 630 walruses. The
maximum estimated eccupied area is 7,200 square miles (0 x
120 miles) giving an estimate of 1,260 walruses.
The ice edge in Kuskekwim and nertheran Bristel Bay was
found a productive couating area. Om 2 March, along a track ef

178 miles a total of 183 walruses were couated, or an average of
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1.03 walruses per mile. If the ice edges on this date may be as-
sumed to be appromimately 300 miles in leagth (this excludes the
northwestern edge area which {s included in the calculatien abeve),
and the width of the edge area occupied is considered to be 2 mini~
mum of 5 miles the minimum mumber of walruses aleng the ice
edge becoames 5 % 300 x 1.03 = 1,545, If a maximum seme 10 miles
wide is considered the estimate becomes 3, 090 walruses.

Recapitulation of Population Cemputations
Area occupied Walrus
walres/ square miles population
Northern area sq, mi, _ min, max, min, max.

Arvea adjacent to south

shore of St. Lawrence

Isiand ‘ 5,36 1,000 2,000 5,340 10,720
Area south and west of ’

5t. Lawreace Island te

' southern edge of ice 8.6 5, 900 8,000 50,740 68,800
Ice edges 116 1,500 3,000 174 248
Interior of ice pack . 0476 3,500 7, 800 167 371
Sub~tetal 11,900 20,800 56,441 80,139

Southern

Area south of Nunivak 175 3,660 7,200 630 1,260

Ice edge; Kuskekwim,

Nerthera Bristel Bay 1.03 1, 506 3,000 1,545 3, 090
Seb-tatal 5,100 10,200 2,175 4, 350
Grand total 17,060 31,000 58,616 84,489
I 25 percent overlocked 78,154 112,652
I 50 percent overlooked I17,232 168,978
Tetals rounded > 78,000 113,000

117,000 170,000
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Although the total ice surface in our survey ares has been
estimated at about 40, 000 square miles, the total minimum and
maximum areas of population computation include enly 17, 000 and
31,000 square miles respectively. This discrepancy represents
the considerable empanses of ice within the total area where walruses

are presumed very scarce or absent,

Evaluation of computations. -} is impoessible in a population
estimate of the type presented in this repert to eliminate subjective

treatment. Estimates of distances, of areas, of numbers of walruses
in groups and of animals missed compoese the basic material with
which we muet werk. We can only hope that, to some degree, the
errors are compensatsry. In my judgment, we tended to under-
‘estimate numbers of walruses seen and prebably more than 25 per-
cent were in the water and nat seen. On the other hand we may
have gverestimated the areas of highest walrus cencentratien.

Althgugh a tetal of 4, 382 walruses were counted it will be
ndted that enly 3, 914 were used in the population computatiens.
The remaining ¢68 were considered oqutside the l-mile wide count-
ing track on the ice or else were in the water more than | mile
from the ice edge.

Ounly further surveys can narrow the extreme estimates of

frem 78,000 to 170, 000 walruses to a figure in which more confidence
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may be placed. For the present an estimate of from 78, 000 to
113,000 walruses appears reasenabie. At least | feel quite confident
that former estimates placing the population at 40, 000 te 50,000 (Fay, 1957)

are toe low.
Alternative cemputations considered. --If the mean of walruses

per square mile in the various areas surveyed and computed separ-
ately is taken the figure ebtained is 2. 5542. U during the survey
period the appreximate arva occupled, in seme degree, by walruses
was 40,000 square miles an estimate of the total pepulation is abeut
162, 000 walruses. This may be raised to 136, 000 {f it is comsidered
that about 25 percent of the walruses were not counted during our
sample counts.

Apprﬂdnatdy 40,000 square miles of ice surface were within
the survey area. Our five survey flights ever the ice covered atrack
representing appreximately 1, 550 square miles, which is about 4
percent of the total survey area. It would be wreng to apply this
4 percent to the total count of walruses (about 4, 000) te give a total
population figure of 106, 000 walruses because the distributien of
walruses within the survey area was not at all uniform. The same
distance might have been covered and only a fraction of our total

count obtained if we had not purposely chosen te survey known areas
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of walrus concentration, Therefere it is a ceoincidence that the
figure obtained by this method is the same order ef magnitude as
calculated by 2 more detailed analysis of various areas and the

cgunts obtained in them,

Natural history observations
Grouping of walruses. --During sur survey of the greatest

walrus concentrations on 1 March, the estimated sumber of walruses
in each group seen was recorded imdividually whenever pessible.
When the individuals and groups were mumerous, as they were in
certain areas, one recorded count migh’ include many groupe.
Excluding these lumped counts, our records indicate that 35 percent
of the animals seen were in groups af 10 or less while 65 percent

were in groups of 11 to 200 {table 1).

Table k. --Grouping of Walruses

1 March 1960
Group Ne. of groups Teotal Percent walruses
size counted animals in sach category

i 102 102 3
2 il4 228 6
3 60 180 5
4 31 124 3
5 37 185 8
6=10 57 463 13
11-25 26 464 13
30-100 17 1,600 28
125-200 5 875 24

Total 449 3,621 100
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Repreoduction, sex, and age distribution. --Although many
groups of walruses were seen ne grouping that could be interpreted
as a harem structure could be sbserved. R was not pessible to
ascertain whether or not mating activity was taking place.

Toung of various sizes, judged teo be yearlings, 2-year-elds
and elder, were frequently seen in all areas of concentration. That
births were taking place on 1 March was shown by clearly visible
bletches of blood on st least twe areas {rem which females were
{rightened. In gme imstance a very small calf, prodbably newborn,
was clasped by its mother as she plunged into the water. Four
other calves, presumed to be newbern, were seen.

Generally it appeared that the adults were net segregated by
sex, However, it was difficult to distinguish between the sexes. R

was definitely neted that several selitary animals were adult males.
SUMMARY AND CONCLUSIONS

| Mmh!mmdthoéuiﬂcvdmm conducted
over the Bering Sea ice pack seuth of St;, Lawrence Island and east
of the international date line, Between 23 February and 2 March
1960 a total of 18 hours and 54 minutes were speant flying over the
Bering Sea ice pack and approximately 1,550 square miles were
surveyed,
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2. Aa R4D alrcraft having two auxiliary wing tanks of 150
gallen capacity each, giving 2 maximum of 12 hours flight time, was
found highly satisfactery for the survey werk. The cruising speed
during surveys was about 120 knots and the survey altitude averaged
about 750 feet.

3. Walruses were recorded by two observers who stood
behind the pilet and copilet each counting all walruses seenina .§
of a mile strip en each side of the center line of the flight track,

In this ] -mile strip 3, 9}4 walruses were recorded.

4. [cebreasker ebservations imndicating the approximate dis-
tribution of the walrus herd in February and March assisted us in
{inding the primary wintering areas of the walrus.

5. The grestest concentrations of walruses were found on

ciose and very clese pack ice. Many were aleo found on the larger
floes among brash ice near edges of the pack. Few were found
among extensive ice fields that had fow leads and none was seen
ou ice sheives attached to land. Several were seen in the water
from . 25 to 50 miles frem the southern edge of the ice,

6, The majority of the Facific walrus pepulation was found
cencentrated in areas south and seuthwest of St. Lawrence Island,
A lesser mumber was found along the edge of the ice pack. A com~

siderable number was found in the ice pack seuth of Nunivak Island,




in Kuskokwim Bay and in northera Bristel Bay.

7. Estimates of the size of areas occupied, areas surveyed,
aumbers of animals in tighily packed masses, and the number of
animals in the survey area not seen introduce unknowns difficult to
evaluate in a total population computation.

8, Computations of the total walrue pepulation from sample
counts along a 1, 550 mile track and on a walrus per square mile
basis were made for individual areas having diffierent concentrations
of walruses.

9. The total walrus population is comsidered te be between
78, 000 and 113,000, it may cemnceivably be as high as 170,000,

10, Alternative methode of computation using tetal areas
invelved and mean of the over-all count tend to confirm an estimate
of about 100, 000 walruses but are not censidered satisfactory methods
of computation,

11. Simty-five percent of walruses shbserved on 1 March were
in groups of more than 10 gnimth.. while 35 percent were seen
singly or in groups of less than 10 animals. Counts of walruses
on photé.rnplu {ndicate that numbers in large groups were under-
estimated by 10 to 25 perceat.

12, No harem structure was observed,
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13. Bloed spets en ice and the sighting of small calves
indicate that same walruses were born on, and perhaps a few days
before, 1 hiavch,
14. Although old males were seea singly, no gquaatitative
information on segregatien or mingling of the sexes at this seasea
was gbtained.
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Chart 1, ~-The 23 February to 2 March 1960 aerial survey
tracks and the spproximate locations of walruses
. counted are shown in relation to ice fields as they

were observed on the respective flights,
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Chart 2, ~-Icebreaker walrus chservations made in February
and March of 1953 and 1954. These records, com-
pared with aerial ocbaervations ef late February and
early March of 1960 indicate that walruses tend to
concentrate in late winter primarily seuth and west
of 5t. Lawrence Inland and south and east of Nunivak
Island, Uniortunately the courses travelled by the
icebreakers when observations were made are net

available,
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Chart 3, -~-QObserved limits of the Bering Sea fce fields,
the areas in which walruses were found and the
possible extent of areas of concentration in late
February and early March of 1940 are shown,
In order to calculate the walrus population this
composite representation of ice limits consists
of obeservations made on flights of 25 February

teo 2 March,
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Ice and walrus distribution - late February - early March, 1960



Figure 1. Survey aircraft and personnel (emxcept Kenyon)
Frem left: Roy C. Lindsley, ¥rancis H. Fay,
James W, Brecks, Theron A. Smith, David H,
Spencer, and Dale W, Rice., The R4D aircraft,
chartered froem the Bureau of Land Management,
is equipped with Jato and auxiliary wing tamks of
150-gallon capacity each, which give the aircraft
& 12-hour flight range. 25 February 1960.

KWK 60-4-10,

Figure 2. Breoeks removes sasw and ice from the aircraft

wings. Frost had to be removed {rom wings before
some flights but fortunately the survey was held up
enly once because of bad icing conditions as shown

here. 23 February 1960, KWK 60-3-4,

{(Figs. 1, 2, 3, &, 7, 8, and 10 taken with Super Ikonta camera,
2x2 negative, 1/500 sec. at fl1l to £16,

Figs. 4, 5, and 9 taken with Exakta YX, 150 mm, telephoto
lena, 1/500 at f11 to f15, All photos en Plus X film).

27.
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Figare 3. The observers obtain an unobrtructed view through
an arc of 180° by lecking through the windshicld and
adjacent side windows. The two observers are forward
of the recorder who transcribed observations when
large numbers of walruses were in view simultaneously

requiring the entire attention of the mutﬁ%r. 25 February

Figure 4. Walruses assembled along leads among large
expanses of light floe ice south of 5t, Lawrence Island,
Ice stained browa by excrement i» evident where the
near group of walruses are taking to the water,

1 March 1960, KWK 50-9-23,
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Figure 5. A group of walruses resting in close pack ice
anear a lead, The melt water where these animals
have rested is stained rusty brown by excrement.
After visually estimating the number of animals in
this photograph, turn page for the exact count,
Several calves (yearlings?) are visible. Fheto-
grsphed sguthwest of 5t. Lawrence Island. 1 Mavch

1%0. m “"9"’ 31‘

-E“llun 6, Walruses on very close pack ice, OUpen water
between these {loes appeared to be frosen. Several
animals were seen te pluage through open heoles near
thelr resting place. Fhote tuk-n aear international
date line southwest of St. lLawrence Island. 1 March

1960. KWK 60-10-5,






Figure 7. Groups of walruses are visible as dark specks
far into the distance on close pack ice. It was
estimated that many greups could be seen at a
distance of 5 miles on each side of the aircraft,
Several deserted floes show signs of recent
eccupancy by walrusss. Phote in greatest <en=-
centration area southwest of St. Lm‘mnd.
1 March 1960, KWK 66-10-2,

Figare 8. A group of walruses plunge from a floe in a
field of brash ice. Spets en the floe to the right
of the animale indicate recent eccupancy by walruses.
Pheto taken in ice edge zeme. 1 March 1960,

39.
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Figare 9. This photograph indicates the difficulty of
detecting walruses in the water during an aerial
survey. A minimum of 16 animals are visible
among light floes, brash and sludge ice in this
photograph. Photo southwest of St, Lawrence

Island, 1 March 19860, KWK ¢0-3-8,

Figure 10, The ice edge zone. Fatches aad sinuous
tengues of brash ice extend frem the ice pack,
In such areas larger floes may be occupied by
resting walruses., This ice edge zome was
estimated to be from 5 to 10 miles wide,

2 March 1960, KWK 60-10-9,








