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should bo applied te the sorial count; giving an satimated total
of {1560 x 1.7) = 2,653 sdult and subadult ottars at Amchitks.
¥ the correctien {acter is spplisd ta the total otter coumt for
the survey (9, 507) the tatal hecomses 16, 162 eitera.

We have demonstrated that counts made (rowm » dory and
from an alrcraft (a o sumple area st Amchitka may be similar
mmim«:w:uxunﬂ.mmnmlnu&hm‘
the sumber of giters Sesn during an serial coumt,

Variablss sster counting saperimsenis and thees ars &if-
ficult or impessible to svaluste:

3. Ths dory and shors counis wars made over a period
of ihree manthe, During this peried marked fluctuations in the
Mrﬂmshmﬂmmm%m Sueh thac-
tuntions muay secur dally. Thersfore, we have no assurance that
any of the counts used ars camparadle.

2. Weathar conditions net only canse stars to resve frem
sxpossd te sheitered aress but interfere with visibility, Migh
winde, causing tears to flow in the ohserver's syws, reduce
sfficiency. Rough water sbacurss the presence of gtters, Fre-
cipitation blurs vision through eptical instruments.
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3, At 120 knots in an aircrafl sn area that may take
'Muwfmahnwhnmhmnuhsuw
minutes, Thus the aress chosen for sample surface counts
may have been 100 small, R was difficult to place figures
correctly on charts durisg the asrisl survey becanse the aample
areas ware caversd vo gquickly.

For purposes of making calculations we can sy that
during & calm day ot any given time appreximately 32 percent
of the otters in aa area are resting om the sea's surface or oa

rocks and the sther 50 porceat are fasding. Food diving otters

may remain submerged for fvem 1 to I minutes and they remain
for an appreximately squal peried en the surface sating, Thus

it s possible that at any given mament 75 percent of the otters

in an area could be sesn. In practice it 1» unlikely that thia high
‘ & percentage wonld be seen,

Alter consideriag ths sumple counis in comparison with
the asrial counts and in view of other considerations as presested
above it is concluded that, for the purpere of obtnining an estimate
of the papulation of sea otters in the outer Aleutians, between 50
percent and 75 percent of the otters were counted. The fellowing
tadulation presents sur aerial emeration and estizates of the
total sumber of ottere in sach area surveyed.




Taundak Pass 158

] " m "’
oo Pyranid-Davidef 33
v Little Sithin 50
woon R 70
woow Asmehiiks 1540
»oom Semisopechnnl 393

Tetal 386
von Unalge 51
woom Kavalgs 275
.o Oglingn 113
"o Shugel-Tag-Ugidak 28
noom Cramp Rock 134
voow Liak 49
"o Ulak asa
voon Amatignak 102

Total 1397

200 - 300
3 - 9
“ - 'Yy
4 - 100

48 - 540

200 - 28
I8 - 6968
| TR .2
8 - oz

#T - 8

1499 - 234

1 - 562

I - 268
s - %8

49 - 704

A% - 204
1863 - 2794
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1/ Considoring that 25 te 50 parcent of the ottars ware et seen.
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 Asrial counts and estimates of otior populations
in the outer Aleutian Islands, 19-27 May 1759 {com.)

tters Estimate of tof

. greansl lslanda
: MayTanags 02 1203 - ie«
' Bobret 57 7% - 14
* Kanags 1822 242% - 3644
. *  Adak 1718 2291 - 3436
*  Kagalaska H | G 2
*  1dttle Tanaga 0 0 8
{Tana Bight to Cemm,
E - €8 1/10 of tsland)
i Umak ] 6 - 0
(N. stde, Cape Ruin
- to Cape Chakik not
cSever -!
Anagakaik o e 0
Tagadak & Kanu ° ¢ - o
(about $0% covered)
’ Greater Hitkin 0 v - 0
Igitkia (South side
) only) 8 g = 0
' Cleagal { ~ - 8 ¢ - ®
Tagslak * - e ¢ - @
Fenimore Rock,
m‘s ] g - ®
\ - Cgledak (5, side enly) o ¢ - Q
A Y May Atka 33 “o- b6
v F  Kasstochi ] o - 9
. . Keoniuji © e - 0
. Amlis 83 i1 - 16
o Sagigik, Teandak ¢ ¢ - °
“ Agligidak 0 9 - 0
o
. $616 6155 - 9232

Bldering that 25 to 50 percent of the otters were not scer.

M Srsaz covered in maval aircraft in Janaary 1959, no
f%i seen,
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Asrial counts and sstimates of etier populations
in the outsr Aleutian Islands, 19-37 diay 1959 (een.)

Qtun Estimate of toty

~Late Ares
27 May Segummm 14 19 - »
oo Amuita ] e - ®
"o Chagelak 0 9 - ¢
" Yusasha 0 e - 9
Total is 19 - a8

‘ Four

27 diay Harbert 9 8 =~ -]
Teotal all aress 9507 12668 -~ 19014

1/ Considering that 23 to 50 percent of (he siters were not seen,

BURVEYS IM OTHER ALASKEAN AREAS PRIOR TO 1959

Betwaen & May and 28 Septemmbar 1937 Mr, Calvia J.
Lensink, then a student st Purdus University and a temperary
employes of the Branch of Wildiife Rawearch, conducted s sea
otter papulation survey which included Kediak Island, the south
ssast of the Alaska Peninsulsa, its sfishere islands and lmited
araas smeng the sasternmost slewtians, In addition, My, Lensink
made shore counts st Amechitha in 1956, and dory and partial
aevial caunts at Adak and Eansga in 1757, He was assisted by

T ——
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s samber of Yish sad Wildlife Service employses. Using his
tisld counts and miscellaneons counts snd estimates fyem many
sources, which cover a period of many years, My, Lenasisk
presaatad population sotimates for sea stiers in all arens of
Alnska. His tetal estimate for Alaska was 31,950 te 49, 750
estters. Of this tatal the majority (24,536 to 40, 950) were con-
sideread to be In the Rat, Delarof and Andreans! Island groups
from which osly {ragmentary information of yecent origin was
avaliable (Lensink, 1958).

We fosl that the population estimates of My, Lensink
for the areas which he surveyed with sare in 1957 are adeguste.
Hewever, the resulls of our 1959 surveys indicate to us that
for the areas which he 4i¢ not survey kis estimates were some-
what aptisnistic. 1 has dosa showan that calculatisns of mariae
mammal pegulstions basad on sther than sarefully gatheved cur-
rent field data are Hable to Do in considerable error (Xenyom st
al, 1983),

The most obrious conilict between the basic taformation
gathored by Lonsink in 1956 and that gathered during eur 1959
asrial surveys is in the counts made a2 Amchitha. Lensink's
shore counts tataled 2, 903 otters for extensive, but not eutirely
complete, shore linw counts, His eatimate of the total Amchitka

.
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otter population based en these counts is b, $00 to 8, 900 stters.
Our tatal conmt was 1, 560 stiers tor all of Amchiths and gur
sotimate of the tetal number of otters there is 2,078 t» 3, 126,

1 beliave that the follewing peints clarify the vast differ-
oncas in bath counts smi estimates: .

1, Lensiak's 1956 counts were made gver a perisd of
many wosks in the Iats summer aad sarly fall during which
freguent changes in westher took place. 1t has bewn shown that
mevemanie of stters slong the coast take place in vesponse 1o
changing weather anid are perbaps luflusnced by seasenal changes
that aflect foed ressurces, The poesibility is therafore suggested
that stters which mwved to different areas were counted more
than snce during the survey peried,

2. Mare stters (slder thas pups with methsrs) weuld e
available in late suzamer and fall than in the spring shorily after
ths peried {March and April) of heavy mortality.

3. The 195Y asrial survey showsed that absnt twics as
many stiers wers distzibuted argund the Easters Aalf of Amehitka
as around the move precipitons westers half of the island, Aa
inadeguate aerial survey, because of weather, mh
Decamber of 1957 also revealed s simdlar pattern of disiribution.
Lennink's shore counts were concenivated on the Eastorn end of
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Amehitke,

4. R is possidie that becanse of the sustained kigh stter
population at Amchitha over a considerable peried, with atten-
dant food shortages, the population bas actually been reduced
in recent years,

An a result of all fleld work to dste 1 believe thad, U all
adults, subadalts and pups are ceasidered, the stter pepulation
at Amehitha could not now excesd 4, 000 individuals ai the and

of summar,

ESTIMATES OF THE TOTAL OF S8EA OTTER
POPULATIONS IN ALASKA IN 1959
Aa stated in the fervegaing section, we believe Mr.
Lensink's population estimates for Alaska, othar than the aroas
referred to, are adeguate. In addition Mr., Lensiak told me that
his recant (1757) observations in the Prince Willtam Seund avea
confirmed his previous satimates {Lensink, 1958), Thevelore
the fellowing swaumary is presentad:
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1927 May 1989  Aleutian Islands
Attn lnland to the
Islande of Feusr
Mounkalns
& May-X8 Bept, Pringe Williasa
1987 Sound ~
Kodiak-Afognak
te Yox Islands
Toatal
Round tetal

07 1246519014
475-530 10092000
543 750-1500
35¢) 39004950

14080-14123 18315-2T464

206000-30000

Coxiain areas ave in need of faviher study, These are

listed Deolow:
1. Islsmde of Vour Meustaing
2. Fex Islanids

» nit surveyed,

+ insdeguataly surveyed,
i indicated pvemenis

of sttern in need of study.

3. Alasha Peslnsula, Sandman - stediss of papulstion
Roeels and Smagin Islands  dynsmice and sapvements
aeeded,

BUMMARY ARD CONCLUSIONS
1. The 1959 asrial survey {1927 May} of the suter
Alwctiang was succosslul in revealing sea stter dlstribuiion nnd
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the order of magnitude of sea atter populations. VFavershls
weather during the sheervation peried contriduted in large degree
te the confidence we place in sur shaservations,

2. The FWS R4D as piloted by Mr, Theren Smith was
feund 1o be Mghly sdequate for saaking sea siter sarveys ia the
revacte Aleutian area,

3. Counts made from o beat and {rem the shore in sample
] areas st Amehitka farnished daia that conflrmed the order of

magnitude of the aircrait counts and furnished appreximate lizaite
for estimating the total population fram asrial counts, i.e. 50 1o
75 percant of the afters preseat in survey areas wers ssen,

4. The areas of heaviest sen otter pupalstions are (a)
Westera Aadreansd Islands (Tanaga, Kanaga, Adak), 4,499
counted; (b) Rat Islands, 3, 480 counted; {¢) Delarof Islands,

1, 397 counted.

$. Otters wers nat seen and are considored as absemt
or sxiremsly scarce in (a) the Near Jslands; (b) the central
Andronnef lalands: {c) from Amukta Island 1t Herbart Isiand,
inclusive, and probadly in the remainder of the lslands of
Four hMoustsine which have net beon surveyed,

6. Previous estimates based on partial counts sad old
counte of otters had placed the otter population in Alaska at
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from 32,000 to 59,000 saimals. EKstimates far all of Alasks
based om the beat up~to-date surveys now available place the
fignre at 20,008 to 36, 000 atters,

7. Cestismsing studiss of populative dynsmice and meve-
»mdsnm:. using primarily atrcralt sbservation,
studies, should be comttwued,
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APPENDIX A
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|

Maps showing locations aud mumbers of efters counted
{n 1959 ssrial survays, |
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Cousts of otters sanie [rem s dory in & sample ares of

! ot I il e -~ A1
a6 Fed, mmah&hmaw 31
L g .S ] o ] L] L M l‘
l m. i ] ¥ ] 4 L # !!
Total n 47
Average 15,7« 14

rounded

I/ Direct indicates slishare azens, as oppesed to ihese counts
maads vary closs to the shere,

26 Tob, JIvakin Poist to Zast Cape (snciudiag Zast
Capn) ~ diveet 17

3‘ a”' L 4 L2 - " - a!
Tutal ot
Average 24

26 Feb, At East Cope L

2 May., = ™ - 16
Total 7%
Average n

27 Fab, Constantine Harber to Crown Reefer Pt,
~direct 7
19 har, » “ = = “* " 13
¥ 23 ] 2] 2] 3 ¥4 ¥ i ’
23 A’l". “ # i “ # o 13
= ° Bl s ¥ by 14 = ;@
Total 90

Average i8




.19
37T ¥ed. Constanting Harber 10 Crewn Reelsr Ft, - b6

shareline
2T Fah, At Crm m m iz
19 Mar, 12
” w. .2 3.2 LE ] sg
Tatal 49
Average 16
2 Mar, Constantine Harber te Ivekin Polnt -
sharoline 57
26 Fab, Beakin rm n M cm m 62
£ Mar, " “&
Telnl lie
Aversge 57
Anvial
Sounts

i6

&9
57

o

Total 184 79

Camstantine Harbor t¢ Crown Resfor ~ dizect

{average § counts) 18

Canstanting Harbor to Crown Sesfer ~ shoreliss 85

Q1 count) R

Total B4

Sirond total 238
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At Rast Cape laverage 2 counte) 3 s
At Crown Resfer {(avarage 3 counts) i 2
Total fox 13.5 miles const lins, inclading

Crewn Reofer Pelnt and Tast Cape 232 a2

APPENDIX C

Advantages snd disadvastages of thras metheds of conons-
ing sen stters, |

of atters (rem ane ares 1o ansther
are sliminated,

2. Randreds of miles of stier
habitak may de coversd in » fow
bours of flight time,

3. Thw expenss por unit of arsa
covered is low,

4. The distribution and relative
magnitade of sea oiter populatiens
@ver & lurge arsa pre ecasily and
gaickly abtuined,

2. Considerable danger le in-
volved in low fight over water
3. Only adult and subadcht eiters
can b sunmervsted. Fups with
mathers are diificalt to see,

4 Ttters benssth the surisce
n foad dlves arc missed becauss
of the rapidity of Qight,




beat, giving & fairly complete 3. ¥ large areas are to be covered

3, Fups with maethers are Weﬁwwm

g
'i
g
|

! i¢ consideradle,
» boat is limited necessitating
shore trips through the same

ares.

i
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Advantages of shere survey
1. Threugh the use of telescepe
and bdnoculars the mast nearly
commpleis covarage of a unit of
area is pessidle at a given time,
3. Coumts of sdulis, subadults,
MM&:;MM“?
cursisly oMsined,
3. Observatioas additional to
population counts may be carried
on,
4, ZSample counts may be obtain-
ad repestedly {ram sstablished
observation pointa,

APPENIDIX O

1. This is the mest time con-

saming of metheds considered,
R is very laborieus to coust
foed diving etters whea many
are in a limited area,

2, Intarruption of ohservations
by changing westher canses the
results to0 be unrelishle. Move-
mekts of ottars {rom expesed
aress to mare shaltersd areas ypy
influsnced by weathar conditions,
3. Some areas cannet bs viewed
because effshere rocks limit
visibility and rugged precipitons
coastal areas are inaccessible
to the abservar.

Sample shore and dery counis sxtanded to all of Amchitka.
Shere counts wers mest frequemtly and carafully made
along the 3 mile coast line of Kirilofl Peiat, The mean of five

counts made in January, February and Maveh is 28 {extremaes
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16 and 26). If the mean is applied to the 120 miles of shore
800 stters, The mean of § shore counts made in April and Miay
is $1 {(extremes 40 and 62). The mean applied 10 the 120 mile
M-&a#ntaMdl‘ﬁmﬂwmdmm

The purpose of iacknding this information is ta demmon-
strate that such sample shore counts mmust be svalustied with
considerable care and in the light of niany ather sbservatioas,

These shors conmts dummounstrate that movemasnts of otters
in rewponse o weather sad foed availability may introduce con-
siderable variability ia the results of yuch counts.

Since ottors tend to concentrale around polnts, csrs
must be taken when gensraliziag on the basis of sample chore
counts.

The average of individual counts, made on four days of
counting otters {rem the dory, have been combiuwed {Appendix B),
The total obtained in this way fram {and including) East Cape
te {and iucluding} Crown Reefer Peoint is 292, When this 13,5
mile stretch 18 considered a sample area and applied to the
amammmdnmﬂ the sstimated stter

1/ At our request the U, 5§, Ceast snd Geadatic Survey office in
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Seattle measured the highly irraguiar shore lHae of Amchitha snd
gave us the approsimate distance of 120 nsutical wiles, In this
report, however, distances are messured slemg the track of the
distance around Amchitha is 82 nautical miles. For the purpsse
of applying corvections obtained from sampls d0ry surveys te
mNcmMWﬁMMiams
satisfastory. Imaccurscies tansed by the extramaly irregular
coast Has of Amchitha are stharwise difficult to svaluate,

populsiion becomss 1,772, This figure is surprisingly close to
our total servisl count of 1, 500 sttera.

Excleding East Cape and Crowa Resfer Peint (areas of
cosst ling far the counted sampls, then 238 etters are facluded.
gives a total popuiation astimats of 1, 561 stters ot Amchitka -~

B is axismaatic that net all stters couldd have been seen on
sarnple area swst not thorefore be regarded as proof that these




s
counts anarctly represent the sumber of stters in this areas,
However, wo beliave that because of the care that was swer-
cised tn making all caunts, we now have a reasensbls repre~
sentation of the order of magnitude of stters found in the areas
sarveyed,




