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arc affected. Sea otters require large quantities of food (20 to 25
ﬁercent of their own body weight per day) to‘support a high metabolic
rate. The main’fnctor limiting most sea otter populations appears to be

food availability. Sea otters in most areas appear to fecd on relatively

sessile organisms. Therefore, they may be exceptionally scnsitive to

changes in the food chain and any cffects would tend to be site specific.
The southwestern Bristol Bay sea otter population appears to be vulnerable
to oil spills. It is bounded by the proposed Bristol Bay OCS leasc area

and by Unimak Pass, a potential hazard area for tankers. The population

periddically concentrates, making if possible for a small spill to

"directly kill large numbers of otters. This population appears to lLe a
b .

likely source of otters that will repopulate the Tox and Krenitzin

Islands. These island groups contain some of the largest arcas of

unpopulated sea otter habitat remaining in Alaska and, at present,
support only a few tenuously established groups of sea otters. A severe
reduction of the Unimak-Alaska Peninsula population could delay repopulation

-

of these islands for many years.

The range and distribution of the Bristol Bay population have {luctuated
in recent years, partly as a result of periodic formation of sea ice
(Schueider and Faro 1975). There appear to have been some fluctuations

in numbers but no reliable estimates have been made.
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The objectives of this project were to:

1. Determine the current range of the population.

2. Determine the distribution of sca otters within that range.
3. Identify areas of potentially critical habitat.
4. Estimate the size of the population.

Of particular interest were the offshore limits of distribution, distribution
in relatioﬁship to watér depth, characteristics of the no%thcastern

fr}nge of the range of the main population, which can be expected to

éhangé in the future; and the precisg iocationé of high densities of sea

otters that’mighf indicate areas of abundant food organisms.
I1I. Current State of Knowledge

A number of fixed-wing aerial surveys of the study area have beeﬁ flown
since 1957 by U, S. Fish and Wildlife Service and Alaska Department of
Fish and Game personnel. The most significant counts are summarized in
Table 1. None of these surveys éysteﬁatically covered the entire area
and the numbers of seca otters counted varied g?catly. A ‘general pattern

of changes in distribution is ecvident however.

A remnant population probably survived the period of commercial exploitation

" prior to 1911. This population was concentrated north of Unimak Island
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:ble 1. Significant sightings of sea otters along-the north side of the Alaska Peninsula and Unimak Island.

Mareh Oct.  March May Oct. 1972 June  Aug. -
1957 1958 1962 1965 .1969 1970 1971 1971 1972 1972 to June 1973 1975 1975

Al

ape Chichagof to

1pe Greig . ] ' ' : 0 4 0 0
ape Greiz to : ‘ : :

nindeer Creek 0 4 0 0 0
2indeer Creek to ' :

ape Kutuzof 0 ' 5 40 . 0 3 0 0
ape Kutuzof to . _

ane Lieskof 39 : 74. 60 18 1 2. 0
2pe Lieskof to . ) . .
2ffet Point 20 S 38 24 1 2 24 0
offet Point to : _ ' : T

tter Point 786 811 2765 330 2157 20 273 _ 400-600 79 . 198 2585
tter Point to ' .

ape Mordvinof - . ' 58 152 1 19
ape.Mordvinof to 4 .

ave Sarichef 10 0 0. -1
ape Sarichef to . . ]
cotch Cap 75 - ' 0 0
otal 786 75 811 2892 482 2157 137 401 - 82 7 223 2605

957-1965 from USFWS reports by Kenyon and Lensink.

975 Surveys conducted under RU 67 Quter Continental Shelf Environmental Assessment Program.

one of these surveys covered the entire area. The primary purpose of this table is to demonstrate changes in
istribution and relative azbundance in some aread.
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Figure 1, Changes in distribution of sea otters north of the Alaska Penlnoula
-and Unimak Island 1957-1965.
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survey did not cover-.the entire range of the population and that considerable
populﬁtion growth occurred after that.time. In 1970 a total of 2,157

sca otters was counted in photographs of several pods clustered southeast

of Amak Island. One of thesé.pods Qas‘the largest ever recorded, containing
over 1,000 sca otters. No pups were visible in the photographs, indicating
that all segments of the pbpulntion were not represented. Crude estimates

made from aeri&l surveys conducted prior to 1970 indicated that this

.population contained on the order of 8,000 to 10,000 sea otters (Alaska

Department of Fish and Game 1973). These estimates would not stand up

to statistical scrutiny however.

IV. Study Area

. .
At one time or another parts of this population have been observed in
the waters north of Unimak Island and the'Alaska Peninsula from Scotch
Cap to Egepik Bay (Fig. 1). They have occupied Bechevin Bay, Izembék
Lagoon and Port Moller frequently and probably at least small numbers
have used ali of éhe bays and lagoons in the area. Surveys indicate
that ]arge.numbcrs may occasionally move of {shore to the vicinity of the
80 m depth contour north of Unimak Island and Izembek Lagoon. Some
otters have becn sighted 50 km from shore and one moribund animal was
found over 100 km from shore (T. Newby, pers. comm.). The potentiél

study arca delincated by these observations is over 10,000 kmz.

Although information was gathered throughout the entire area during the

contract period, most of the effort was directed at the avea from Cape

lSarichef to Port MOllcr.“
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. -Figure‘Z. Strip Transects flown on 30-31 July 1976 sea otter survey
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Two other observers sat in the rear of the aircraft and rccorded all sea
otters seen regardless of distance from the aircraft. Particular attention

was paid'to the occurrence of larpe pods outside of the limiteéed strip

. transects. While these observers counted "unlimited" width strips,

their range was limited by a variety of conditions and no duplication

occurred on consective transects. One of the observers recorded observations

for both rear observers.

Both recorders synchronized stop watches at the start of each transect

" and recorded the times of observations to the nearest second. The

recorder for the limited strip. survey also periodically_recorded latitude
* - . . .

and longitude indicated by the GNS 500. This procedure permitted fairly

precise determination of the locatrion of each observarion and facilitatcd

comparison of observations between the limited and unlimited strip

surveys.

An irregular flight pattern was used in Bechevin Bay as past surveys’
4ndicated that sea otters tended to concentrate in specific parts of the
bay making a strip census inappropriate. A divect count was made of

this area.

Visibility conditions were classified for cach transect according to the

following system:

12°
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Table 2. (cont'd)

Transcet Tracklin; Start JDate/Tize Visi- Sea Ottzers Counted Density Ratio *
nuzber Deg. Min. ADT bilicy Lefr Track(0.lan) Riznt Track(0.lnm) Total 0.2aa Track Urlizized/
Longltude  Day Eour Mia. Code Resting Aczive  Resting Active 0.2nm Track Unlizm. Track (Ozters/n=2) 0.2z3 Track

41 A 161° 00' 31 1438 1 C 0 0 7 0 0 0 0

3 ' 0 0 0 0 0 0 0

C 0 0 0 t 0 0 0 0

D 0 Q 0 0 0 0 0
42 A 160° 59 31 1445 1 0 0 .0 0 0 0 0

B 0 0 0 0 0 0 0

Cc 0 0 0 0 0 0 0

D 0 0 0. 0 0 0 0

- 0 0 0 0 0 0 0 -

F 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0

H 0 0 "0 0 0 0 0

1 0 0 0 0 0 0 .0

J 0 0 0 (4] 0 0 0
43 A. 160° 40' 31 1502 1 0 0 0 0 0 0 0 .

E . ' 0 0 0 0 0 0 0 .

o 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0’

E 0 0 0 0 0 0 -0

F 0 ) 0 0 0 0 0 0

G 0 0 -0 0 0 0 0

'H 0 0 0 0 0 0 0

I 0 0 0 0 0 0 0

J 0 0 0 0 0 0 0

K 0 0 0 .0 0 0 0

L 0 0 0 0 0 0 0

M 0 0 0 0 0 0 0 —
Bechevin Bay 30 1732 5 186

* + = Infinity
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Tablc 3. Sizes of sea otter groups sighted on 30-31 July 1976 tramnsect survey.

Frequency of Occurance
of Group Size

Sizes of

Transect Track width 12 3 & 5 larger Pods
5D 0.2 nm
Unlimited 1
10 A 0.2 nm 2 1
Unlinited 3 2 1
B 0.2 nm 2 3 10
Unlimited 3 2 1 7, 10
(v 0.2 nm 1l 1l 1
} Unlimited 3 1 6, 9
D 0.2 nm 1
Unlimited 2 11
F 0.2 nm
Unlimited 1
11 B 0.2 nm 2 1l 1
Unlimited 2 1 20, 20
C 0.2 nm 2 15
- Unlimited. 2 1 14, 20, 8
12 A 0.2 nm 1
_ Unlimited 1 1 .
B * 0.2 mm 2 1 6, 7, 11
‘ Unlimited 2 1 6, 27
c 0.2 nm 3
: Unlimited 3
F 0.2 nm
Unlimited 1
13 A 0.2 mn 5 5
, Unlimited 4 2 2 1
B 0.2 um 3 ]
Unlimited 1 1l
D 0.2 nm
Unlimited 1
E 0.2 nm
Unlimited 1
14 A 0.2 nm 2 1
Unlimited 3
B 0.2 nm 2 1 1 ‘ 7, 11, 13
Unlimited - 1 80, 20, 30, 20, 17
Cc 0.2 nm
Unlimited 1 1
)} 0.2 im 1
Unlimited
F 0.2 nn 1l

Unlimited
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Table 3. (cont.) Sizes of sea ottér groups sighted on 30-31 July 1976 transcect survey.
Frequency of Occurance )
' : ) of Group Size Sizes of
Transcct Track width . 1 2 3 4 5 Larper Plods
15 A 0.2 nm ) 2 1
Unlimited : 2 3
Cc 0.2 nm ‘
o Unlimited A 2 1
G 0.2 nm 1
Unlimited 1
J 0.2 nm :
Unlimited 1
16 A 0.2 nm 1 1
' Unlinited 1l 1 1 23
B 0.2 nm 7 6 35, 60, 30
Unlimited 5 100, 40, 8, 9, 50, 17, 12
c ' 0.2 nm _ 1 1
Unlimited 1 6, 7
D _ , 0.2 nm . 4 .
Unlimited 1 2
E 0.2 nm 1
Unlimited 2
F* ‘ 0.2 nm .
Unlimited 2
|
17 A - 0.2 nm 1 1l
Unlimited 4 1 ¢
B 0.2 nm 1 ‘
' Unlimited . 1l
D + 0.2 nm ﬂ
Unlimited 2
E 0.2 nm
Unlimited 1
18 A 0.2 nm : 1 1
: Unlimited 1l
B ' 0.2 nm 1
~ Unlimited ) 1
c ’ 0.2 nm . .
Unlimited 1l
E 0.2 nm 4 1
' Unlimited 2
H 0.2 nm 1
Unlimited 1l
K 0.2 nm 1l
Unlimited 1
)
b
26




iTnblc 3. (cont.) Sizes of sca otter groups sighted on 30-31 Juiy 1976 transcct survey.

Frequency of Occurance |

. of Group .Size Sizes of
Transect Track width 1 2 3 -4 5 ' Larger Pods
19 B 0.2 nm ) ,
Unlimited . ' 9, 35
C 0.2 nm 1l . 5
Unlimited 2 : '
D 0.2 nm 2
. Unlimited 1 1
E 0.2 nm 2
Unlimited 1
G 0.2 nm 2
Unlimited e ,
X 0.2 nm 1
' Unlimited 1
20 A 0.2 nm 2 1 .9
Unlimited 1 1 6, 7, 8
B 0.2 nm :
Unlimited -2
D 0.2 nm 1
Unlimited . 1
" F 0.2 nm 1
Unlimited 1
G 0.2 nm 1
: Unlimited
H " 0.2 nm 2
Unlimited 2 1l
J 0.2 nm
Unlimited 1
K 0.2 nm 1
\ Unlimited
21 A 0.2 nm 2
' Unlimited 1
B 0.2 um -’
Unlimited 1
Cc 0.2 nm
Unlimited 1 1
G 0.2 nm
Unlinited 1
I 0.2 nm . '
Unlimited 1
22 A 0.2 nm 2
‘Unlimited ~ A
B 0.2 nm ' © 100
Unlimited 50
o] 0.2 nm ’ 1 .
Unlimited ' 1
D 0.2 1m 1 ’
Unlimited 2
K 0.2 nm 1
Unlimited 1
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Table 3. (cont.) Sizes of sca otter groups sighted on.30-31 July 1976 transect survey.

Frequency of Occurance

a o A d o O A oF o O O O O O o o O S e
\

- .0f Group Size Sizes of
Transect Track width 1 2 3 4 5 larger Pods
23 A 0.2 nm 1 8
Unlimited 50, 50, 15, 14
B 0.2 um 2
Unlimited 1 1l 30
C 0.2 nm 1
Unlimited 1 9, 10
D 0.2 nm 1
Unlimited 2 20, 100
E 0.2 nm 1
Unlimited
F 0.2 nm 1
_ Unlimited
G 0.2 nm 1
Unlimited 1
K 0.2 nm 1
Unlimited
M 0.2 nm
: Unlimited 1
0 0.2 nm
Unlimited 1l
24 B °* 0.2 nm 2 1
Unlimited -1 1l
.C 0.2 nm
Unlimited 1
E 0.2 nm
) Unlimited 2
I 0.2 nm 1
Unlimited
K 0.2 nm 1
Unlimited 1
P 0.2 nm
. Unlimited 1
25 B 0.2 nm
Unlimited 1
C 0.2 nm 1
Unlimited
D 0.2 nm 1
Unlimited
L 0.2 nm
Unlimited 1 1
26 B 0.2 nm 2
A Unlimited
C 0.2 nm 1
Unlimited 2
D 0.2 nm 1l
Unlimited 1 1
F 0.2 nm 1l
Unlimited
G 0.2 nm
Unlimited 1

28
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- Table 3. (cont.) Sizes of sea otter groups sighted on 30-31 July 1976 transcct survey.
. Frequency of Occurance
. . of Group Size Sizecs of -
. Transect Track width 1 2 3 4 5 Larger Pods
‘ 30 A 0.2 nm 1
Unlimited
. B 0.2 nm 1
Unlimited 3 1l 1
' c 0.2 nm 1
. Unlimited 1 1
E 0.2 nm : 50
Unlimited 2 : 12, 40
. F 0.2 nm : 6
Unlimited 11, 10, 21
G 0.2 nm _
. : Unlimited 1
H 0.2 nm 1
Unlimited 1
I 0.2 nm 3
. Unlinited 2 1 1
K 0.2 nm
. Unlimited 1
31 A 0.2 nm- 1 1 12
R Unlimited 1
l B 0.2 nm 3 1
Unlimited 1l 1
c . 0.2 um 3 1 28
Unlimited 1 1 24
. D 0.2 nm
Unlimited 15
E 0.2 nn 1l
l . : Unlinited 1
' F 0.2 nm 1l
Unlimited 1
. 32 A 0.2 nm 2
Unlimited 1
. B 0.2 nm 1
Unlinmited
D 0.2 um 1l
Unlimited
l G 0.2 nm
Unlinited 1
. 33 A 0.2 nm 1l
Unlimited 1
B 0.2 nm 1l
' Unlimited 1 1 1 1
C. 0.2 nn 1l 2 1l
Unlimited 1
. D 0.2 nm 1 6




In some cases a partial segment beyond those indicated was surveyed. No
sea bttérs were seen in these partial segments and they have been ommitted
from the tables to prevent confusion. Flightlines and distribution of

sea otters counted in Bechevin Bay'aré shown in Fig. 3.

VII. Discussion

Although the 30-31 July éurvey was considered highly successful thcre

are a number.of limitations that should be considered before interpreting
the data. The time available for preparation of this report did not

allow detailed analysis of all aspects of the survey. Therefore, this
discus;ion will cover factors influencing the survey and the most important
conclusions drawn from it. A more detailed analysis might bec necessary

-

b 4
for comparison with any subsequent surveys.
Strip transects were chosen over line transects because measurement of
radial angles, radial distances or right angle distances for each sighting -
would have been impossible given the speed of the aircraft, number of

observations and short distdnces of observation.

A systematic ar?angement of transects was chosen over a random distribution
because - majer objeétives of the survey involved dctermining the distribution
of séa otters throughout the entire area. Use of a systematic survey
greatly complicates estimation of variance in the population estimate as

neither the transccts or the sea otters were randomly distributed. This

problem could have been overcome by repetetive surveys but, given
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ratio of the number of poés containing over 10 individuais was 50:15 or
3.2. This might indicate that too ch pods were seen in the 0.2 nm
transect; however, the effcctivq width of the unlimited width counts

would be grcater for pods than for individuals since sightability increascs

with group size. This is evident when the numbers of single animals

.~ sighted are compared. Fecwer single animals werc seen in the unlimited

width transects than in the 0.2 num transects (126:149, ratio 0.85) and a
higher percentage of all animals seen were in pods over 10 (71 percent

vs. 53 percent). .Thercfore the effective width of the unlimited width

‘transects was greater for pods than for individuals and the higher ratio

of pods sighted between the two surveys would be expected.

. -
The ratio of the number of sea otters in pods was similar to the ratio
of the number of pods (3.1 vs 3.2) indicating that pod size had little

influence for pods over 10.

This does not rule out the possibility that the occurrence Qf pods

biased the counts. .Some bias‘probably did occur, at least within small
areas. Large pods may have occurrcd between transects out of view of

all of tﬂe observers. The unlimited width transect obscrvers probably
sampled less than half the area even for large pods. Therefore, while

vno bias resulting from the occurrcnce of pods could be»readily identified,

some could have occurred.
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splashes that could.not be positively identified. Observers counting in
unlimited width strips sat in the rear of the aircraft and had poorer
forward vision than those counting in the limited strips. Many sea

otters werce under water by the time their location came into view,
While no recliable adjustment can be made for the cffect of diving
animals on the ﬁrcscnt survey, Estcs and Smith (1973) estimated that 30

percent under water could probably be used as a conservative figure.

Sightability of Animals on the Surface

N

Experience has shown that not all sea otters on the surface of the water
are seen during aerial surveys. Many factors influence the sightability

+ d -
of an individual sea otter. These include:

1. Visibility conditions - Many factors influence the visibilitylof
' sea ottars in the water: These factors often influenpe each other .

providing a wide array of conditions. Often conditions change
rapidly. Among the more common factors are sea state and lighting
conditions. Any type of wave will reduce visibility. Shérp,
choppy waves are worse than large swells so wind velocityland
dircction at the time of the survey are major factors. Lighting
conditions often magnify the effect of sea state. Sun glare on the
water's surface, reflection on the windshield of an aircraft, low

light intensity because of clouds or time of day and the wave

lengths of light reflected from the water's surface strongly influence

_visibility. ‘Since the angle of incidence of light is important,

36
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There is reason to bélievc that both the total pop'ulation and the densities
of sca otters in the area surveyed were lower .than in the 1960's.

During the 1960's the rénge of the population expanded rapidly. By 1976
substantial numbers had reached Port Heiden and there was evidence of
expansion to the south side of the Alaska Peninsula and Unimak Island. i
Such expansion usually indicates that sea otter densities have become

too high in relation to food availability. Sea ice conditions in the
early 1970's reduced the range of the population (Schneider and Faro
1975). Since 1972 no repopulation of former habitat to the northeast

has been observed. Fragmentary surveys indicate little change in the
range of sea otters on the south side of Unimak Island and fewer sea
otters inhabit the area west of Cape Mordvinof. Residents of Cold Bay
have observed a reduction in the numbér of sea otters uéing Izembek
Lagoon‘(Rober£ Jones, USTFWS, Eerg. comn.). These féctoré indicate that
competition for food and hence the need to expand range have been reduced.

This is probably the result of lower densities.

If this 1is the case, the population can be cxpected to increase in

numbers unless some factor increases mortality or limits the food supply.

Range

The main range of the population presently extends from the vicinity of
Capc Mordvinof to Cape Lieskof and includes Bechevin Bny; Izembek and
Mof (et lagoons are uscd to a lesser extent. Small nunbers may occur
west of Chpe Mordvinof; however, less offshore hﬁbitat exists in that

area. Small numbers appear to persist near Port Moller and it is possible
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Table 4. (cont.)

Approximate water depth, sea otter density stratum and number of sea otters
counted in 0.2 nm strip for each transect scgment surveyed between

Urilia Bay and Capc Lieskof.

bepth (m) Density Ndmber of

" Depth (m)

49

Transect Transect Pensity Number of
Number Sea Otters | ~Number Sca Otters
Counted Counted
20J 40-60 M ) 0 2% E 40-60 M 0
K " L 1 F " M 0
M " L 0 H " M 0
21 A 0-20 H 2 I " L 1
B 20-40 H 0 J " L 0
C " M 0 K " L 1
D " M 0 L n L 0
E 40-60 M 0 M 60+ L 0
F ) M 0 N " L 0
G " M 0 0 " L 0
H " M 0 P L L 0
I M - M 0 25 A 0-20 M 0
J " M 0 B " M 0
K 60+ L 0 C 20-40 M 1
22 A 0-20 . H 2 D "o M 2
C " H 1 F " M 0
D " H 1 G " M 0
E " M 0 H " M 0
F " M 0 I " L 0
G " M 0 J " 1. 0
it " M 0 K " L 0
I 40-60 M 0. L 60+ L 0
J " M 0 26 A 0-20 M 0
K " M 1 B T H 2
L 60+ M 0 c 20-40 H 1
M\. " L. 0 D " H 2
N " L 0 E " M 0
23 A 0-20 i 9 F " M 1
B 20-40 I 2 G 40-60 M 0
c " H 1 H " L 0
D~ " H 2 1 " L 0
E " M 1 J " L 0
F " M 1 K 60+ L 0
H " M 0 M " L 0
I " M 0 N L L 0
J " M 0 0 " L 0
K " M 1 27 A 0-20 M 1
-L 60+ M 0 B 20-40 H 4
M " M 0 C L 3 36
N " M 0 D " H 0
0 " M 0 E n H. 1
24 A 0-20 M 0 F n " 1
- B 20-40 M 5 G- 40-60 M 0
Cc " M 0 i 1" M 1
D " ‘M 0 I L1 M 0
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