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ABSTRACT

Aerial and ship-based surveys of Steller sea lions
(Eunet opi as jubatus) were conducted during June and July 1992
from Forrester Island in Southeast Alaska to Attu Island in the
western Aleutian Islands. A total of 34,844 adult and juvenile
sea lions were counted at 95 "trend sites" (sites surveyed.
consistently since the 1970s and are thus appropriate for
monitoring trends). The 1992 count represents a decline of 70.2%
from 1979 (116,804) and a decline of 4.4% (P = 0.043) from 1991
(36,459). The annual rate of decline from 1979 to 1992, based on
l'inear regression, was 9.6% (P = 0.0026). O the 95 trend sites
32 are rookeries. Estimated annual rates of decline for these
rookeries were 10.2% (P < 0.001) for 1979-92 and 5.4% (P = 0.06)
for 1989-92. Sixty-nine of the trend sites are | ocated between
the Kenai Peninsula and Kiska Island. At these sites, we counted
20,679 adult and juvenile sea lions, which represents declines of
76.9% fromthe 1975-79 counts (89,364) and 4.9% (P = 0.034) from
1991 (21,737). Estimated annual rates of decline, based on
linear regression, were 10.0% (P = 0.002) for 1975-79 to 1992 and
3.7% (P = 0.026) for 1989 to 1992. For 26 trend rookeries in the
Kenai to Kiska area, estimated annual rates of decline were 9.8%
(P < 0.001) for 1975-79 and 4.4% (P = 0.067) for 1989-92. During
the past year, nunbers of sea |ions counted at trend sites
increased only in the eastern Aleutian Islands (from 4,231 in

1991 to 4,839 in 1992) and the western Aleutian Islands (from



v
2,411 to 2,869). Counts at trend sites declined in Southeast
Al aska (from 7,715 in 1991 to 7,558 in 1992), in the eastern Qulf
of Alaska (from 4,596 to 3,738), in the central Qulf of Al aska
(from 6,273 to 5,721), and in the central A eutian Islands (from
7,499 to 6,399). Counts of sea lions in the western Qul f of
Al aska in 1991 and 1992 renmi ned essentially unchanged (3,734 and
3,720, respectively). W counted 2,951 live pups at six
rookeries in 1992. The nunber of pups increased at three of the
four rookeries last surveyed in 1990: Akutan-Cape Mrgan
(+25.8%, Chernabura (+8.8%, and Chow et (+9.1% and declined
sharply at Sugarloaf Island (-46.6%. Regionally, nunbers of
pups increased in Southeast Al aska (+24.2%, in the eastern
(+16.99% and western Qulf of Alaska (+13.9%, and in the eastern
Aleutian Islands (+9.3%, but declined in the central @il f of
Al aska (-29.3% from 1989-90 to 1991-92. COverall the nunber of
pups declined by 4.4% the same rate that the nunber of adult and

juvenile sea lions declined from 1991 to 1992.
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| NTRODUCTI ON

Summer surveys of Steller sea lions (Eunetopias jubatus) in
Al aska have been conducted sporadically since the |ate 1950s
(Merrick et al. 1987). The nunber of aninals in nost areas has
shown a relatively continuous decline fromthe 1970s through at
| east 1989 (Merrick et al. 1987, Loughlin et al. 1990, Merrick
et al. 1992). The extent of this decline resulted in the |isting
of Steller sea lions as threatened under the Endangered Species
Act in Novermber 1990 (55 FR 49204). As a result of this listing,
a Steller Sea Lion Recovery Teamwas forned with a primary
m ssion of preparing a plan for the recovery of the species (NWS
1992). One reconmmendation of the Steller Sea Lion Recovery Plan
was continuation of surveys to nonitor the Al askan popul ation.

This report presents results of aerial and ship-based
surveys conducted during 1992. Counts were nmade of adult and
juvenile Steller sea lions at 247 rookeries and haul -out sites
from Forrester Island in Southeast Alaska to Attu Island in the
western Aleutian Islands (Fig. 1). Pups were counted at siX
sel ected rookeries. The 1992 surveys supplenment the results from
previ ous surveys by the National Marine Mammal Laboratory of the
Nati onal Marine Fisheries Service (NWS) and the Al aska
Departnent of Fish and Gane (ADF&G (Cal kins and Pitcher 1982,
Loughlin et al. 1986, Merrick et al. 1987, Loughlin et al. 1990,
Merrick et al. 1991, Merrick et al. 1992, ADF&G). As with the

'ADF&G, unpubl . data. Al aska Department of Fish and Gane,
333 Raspberry Road, Anchorage, AK 99518.
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report from the 1991 survey, this report focuses on counts of
adult and juvenile sea lions at particular rookeries and haul - out
areas that were selected for population trend analysis (Merrick
et al. 1992).

The one significant departure in 1992 fromthe standardi zed
protocol used in previous years was the introduction of
repetitive aerial surveys Al aska-wide. A group of population
bi ol ogi sts and statisticians at the NVFS Al aska Fi sheries Science
Center (AFSC) reviewed the existing protocol and suggested that
the aerial survey procedure be nodified to include repetitive
surveys. The principal reason for this nodification was to
estimate survey variability. The AFSC group al so exam ned
exi sting data sets that contained repetitive counts and
determ ned that the relative value of additional counts
dimnished rapidly after two surveys. That is, reduction in the
coefficient of variation (CV) with three or nore surveys woul d
not offset increased survey cost and risk to participants.

The AFSC statistical group's revised survey protocol
underwent a second scientific review led by the office of the
Chief Scientist, NWS. This review group included popul ation
bi ol ogi sts and statisticians fromthe NVFS, other Federal
agencies, and the Departnent of Fisheries and Cceans, Canada.
The very | ow CVs of existing survey and count data led this

review group to conclude that replication of surveys was |ikely
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to provide negligible inprovement over the standard protocol of
previ ous surveys (Rosenberg?).

Despite this conclusion, the AFSC decided to proceed with a
duplicate survey in 1992 in order to collect data for anal yses of
survey techniques and various aspects of sea |ion attendance at
rookeries and haul -out sites. O particular interest were 1)
providing a CV for surveys, 2) increasing the power to detect
trends through statistical testing procedures, 3) studying
optimal survey dates, and 4) exam ning phenology of site

attendance by sea lions during the breeding season.

METHODS

Anal yses contained in this report focus on "trend sites.”
These trend sites are major rookeries and haul -out sites that
have been counted consistently during recent survey years.
Rookeries are those sites where adult nales actively defend
territories, pups are born, and nating takes place. Haul-out
sites are those where sea lions predictably | eave the water but
where few or no pups are born (Cal kins and Pitcher 1982, Loughlin
et al. 1984).

Protocols for the 1992 surveys generally followed the

rational e and nethods of earlier aerial and on-land surveys

’A.A. Rosenberg, unpubl. memorandumto MP. Sissenw ne and
W Aron, 13 July 1992. Final report of the Steller sea lion
wor kshop. Nat i onal Marine Fisheries Service, 1335 East-West
H ghway, Silver Spring, M 20910.
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(Braham et al. 1980, Calkins and Pitcher 1982, Wthrow 1982).
Several nodifications made during 1992 for the aerial surveys are

descri bed bel ow.

Aerial Surveys

Adult and juvenile Steller sea Iions were counted and
phot ographed froman aircraft flying over rookeries and haul - out
sites from Forrester |sland (Southeast Alaska) to Attu Island
(western Aleutian Islands) during 10 June and 5 July 1992 (Fig.
1, Tables 1 and 2). Although flights were designed to visit
traditional sea |ion rookeries and haul -out areas (Cal kins and
Pitcher 1982, Loughlin et al. 1984), potential haul-out sites
along the flight path were exam ned en route. Under ideal
conditions, flights were conducted at approximately 200 m
altitude, 100-120 knots air speed, and 500 m of fshore. Strong
w nds occasionally required flying at higher altitudes or farther
of fshore, whereas fog sonetinmes required flying at a | ower
altitude or closer inshore. Sea lions typically are not
di sturbed by aircraft that fly above 200 m

Sea |ions were photographed using a 35-nmm autof ocus canera
with a motor drive and 70-210 mm zoom | ens. \Were appropriate
sequential slides overlapped slightly to guarantee conplete
coverage of the site. NWS survey personnel also photographed
each site using high-resolution, B-mmvideo caneras. Video
recordi ngs provided an overview of the entire site and served as

backup in case the 35-nmm slides were unusabl e. |f either of the
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phot ographers (i.e., 35-nmmor video) was not confident that the
site was adequately covered, a second pass was nade. At sites
with fewer than about 25 aninmals, the nunber of animals typically
was counted or estimated visually and 35-mm phot ographs were not
t aken. | dentifying frane nunbers for the 35-nmfilmand counters
for video tape were recorded i nmedi ately upon departure from each
site. The 35-nm and video caneras used by the NVFS survey teans
included a "data back" feature that inprinted date and tine on
the images. Except at sites with few animals (25 or fewer), NWVFS
survey personnel did not visually estimate the nunber of aninals
at each site. This was a departure fromthe protocol of previous
surveys.  ADF&G personnel made visual estinmates after
phot ographing with a 35-mm canera. ADF&G personnel did not make
vi deo recordings.

The addition of replicate surveys in 1992 required the use
of additional survey teans. Previously, a single NVFS team
surveyed from Quter Island, off the Kenai Peninsula, westward to
Attu Island in the western Al eutian Islands while the ADF&G team
surveyed fromthe Barren |slands (between the Kenai Peninsula and
t he Kodi ak Archi pel ago) eastward and southward to Forrester
| sl and in Southeast Al aska. Thus the two survey teans overl apped
fromthe Barren Islands to Quter Island. In 1992, the NWFS and
ADFt G each used two survey teans to cover -four areas: Attu
Island to Unimak Island (NVFS), Unalaska Island to Quter Island
(NWFS), the Barren Islands to Yakutat (between the eastern Gulf
of Al aska and Sout heast Al aska) (ADF&G, and Yakutat to Forrester
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Island (ADF&G). Trend sites in each region were surveyed at
| east twi ce, except Forrester |sland, Cape Fairweather, and
Harbor Point in Southeast Al aska, which were surveyed once

Phot ographs were anal yzed in the |aboratory using the sane
protocol as in previous years. For the NVFS surveys, slides were
projected onto a white background. Counters outlined overlap
bet ween phot ographs and marked individual animals on the
projected inmages as they counted. Only adults and juveniles on
land or in the surf zone were counted. At least two counters
i ndependent |y counted sea lions in each series of photographs for
each site. Counters repeated the process for any site when their
results differed by 10% or nore. The final count for each
rookery or haul-out is the nean of all individual counts--one for
each counter for each series of photographs. For exanple, each
NMFS survey team nade two visits to the trend rookery at Cape
Morgan on Akutan Island (Table 2). Two counters anal yzed the
phot ographs from each of four visits, resulting in eight
i ndividual counts. Nagai Rocks, in the Gulf of Alaska, is not a
trend site. It was surveyed only once, resulting in two
i ndi vidual counts. Al mean counts were rounded to the nearest
integer for sunmarization and anal ysis.

Counting protocol for the ADF&G surveys was slightly
different fromthat of the NVFS surveys. During analysis, ADF&G
counters nmarked overlap directly on transparencies rather than on
the projected image. Wthin each replicate survey, ADF&G

counters used the first count for each site. A second person
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counted the sea lions for each site, but only to verify the
accuracy of the first count, not to calculate a nean. An
i ndi vidual site was recounted whenever the difference between
counts exceeded about 3-5%  Approximately one-third of the
replicates were not verified. These primarily were sites with
few animal s or unconplicated geography that facilitated an easy
count .

The final count for each site (Table 2), which was used in
all analyses, is the nean of the counts fromreplicate surveys.
A coefficient of variation (CV) was calcul ated for the nean count
in each region by squaring the standard error of the nmean for
each site and summ ng those values for all sites in the region.
The CV is the square root of that sum divided by the mean count

for that region.

Shi p-supported On-land Surveys

Counts of sea lion pups were obtained by NVFS and ADF&G
survey teans between 26 June and 16 July at six rookeries from
Wiite Sisters Island (Southeast Al aska) to Akutan |sland (eastern
Aleutian Islands). Pup counts at Wiite Sisters Island were nmade
by a survey teamtransported to the beaches by helicopter.
Surveys at the five other rookeries (Sugarloaf to Akutan |slands)
were supported by the charter vessel MV Maritine Maid. This
vessel delivered the survey teamto wthin 2-4 kmof a site; the
survey teamthen went ashore using small inflatable boats.

Protocol was simlar in all surveys. After all sea |lions other
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than pups were cleared from the beach, biologists (usually three)
i ndependently counted |ive pups on the beach and in the water.
The final count for a site represents the mean of all counts

made.

Data Anal ysis

Ceogr aphi cal regions used for analysis of trends in
abundance of sea lions were the sane as those used for previous
survey reports (Merrick et al. 1987, Loughlin et al. 1990,
Merrick et al. 1991, Merrick et al. 1992) and those adopted by
the Steller Sea Lion Recovery Plan (NWS 1992). Coastal Al aska
includes eight regions: Southeast Al aska; eastern, central, and
western Qulf of Al aska; eastern, central, and western Al eutian
Islands; and the eastern Bering Sea (Fig. 1). The eastern Bering
Sea region, which contains few haul -out areas and only one
rookery (Walrus Island in the Pribilof Islands), was not surveyed
in 1992 and does not appear in the follow ng anal yses. The other
seven regions were surveyed conpletely in 1992. O the 247 sites
visited, 95° have been counted consistently in all recent
surveys. These sites also include the mgjority of aninmals
observed (75.9% in 1992). Accordingly, we defined these as trend
sites (Table 2). Mst of the other areas are snall haul -out
sites. The only significant exceptions are the rookeries at

Quter, Anthitka (Col umm Rocks and East Cape), Sem sopochnoi,

’Some of the 103 trend sites reported in Merrick et al.
(1992) (e.g., Ugamak and Round islands) are conbined as one trend
site here ?Table 2) .
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Agattu (G 1llon Point), and Attu Islands. These rookeries were
excluded fromthe list of trend sites because they were not
counted consistently during previous surveys.

Anot her geographi cal region used during anal yses of survey
data is the area fromthe Kenai Peninsula to Kiska Island. This
area was used as an index for population trends because it
enconpassed the center of the Steller sea |lions' range and
i ncl uded the maj or conponent of the Alaska sea |ion popul ation
(64.2% of animals on trend rookeries and 59. 3% of animals on al
trend sites in 1992). The Kenai to Kiska area includes four of
the snaller regions: the central and western @Qulf of Al aska and
the eastern and central Al eutian |slands.

Anal yses to determ ne population trends were performed for
the sums of all trend sites (rookeries and haul -out sites) and
the sums of rookery trend sites for all of Alaska and for the
Kenai to Kiska area. The change from 1991 to 1992, and the
overall changes fromthe 1970s to 1992 and from 1989 to 1992,
were expressed as a percent of the earlier estimate. Annual rate
of change fromthe 1970s to 1992 and from 1989 to 1992 was
estimated by the slope of a sinple linear regression of the
natural log of counts on survey year. The null hypothesis of no
change in abundance during a tine period was tested using the

significance of the slope for the regression.
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Signi ficance of change from 1991 to 1992 was anal yzed using
a nodified Student's t-test:
Co = Co

o, = '
S.d. (Cg] - C92)

wher e Is the test statistic;

t |
d.f. is the degrees of freedom (the nunmber of sites
in the region under investigation - 1);
Cy and Gy, are the 1991 and 1992 counts, respectively; and
s.d.(GCy - GC) is the standard deviation for the
difference between the 1991 and 1992 counts.

Because the 1991 survey included no replication, no nmeasure of
variability is available for that year. For the analyses
presented here, we assumed that the CV for the 1991 survey would
have been the sane as that for 1992. Thus, the denom nator in

the above equation is estinmated by the follow ng:

s.d. (Cy = Cg) [var (Cy) + var(Cey)l®

[ (CVgCq)? + (CVyCs) 1%

where var(GCy) and var(Cy,) are the variances for the 1991 and
1992 counts, and
CVy, is the coefficient of variation for the 1992 count.

Percent changes reported for counts of adults and juveniles
and for counts of pups at specific rookeries are the overal
changes for the tine period, expressed as a percent of the
earlier count. In nost cases, pups are counted at a particular

rookery on alternate years. Thus, a 2-year cycle is required for
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a conplete series of counts. \Wen counts were avail able for
consecutive years (e.g., for 1989 and 1990), the nmean was
cal cul at ed.

D fferences between counts were considered significant for
probabilities less than or equal to 0.1. Statistical tests were
performed to determ ne whether trends were significant, not
whet her the trend was of a particular nagnitude. W did not
attenpt to test the statistical significance of small inter-
annual trends over short tine franes (e.g., less than 5% over a
3-year period), nor did we attenpt to test the significance of
trends for the seven snaller regions of Al aska. Repeated testing
of data from nested subsets can create problens for
interpretation of significance levels. |In addition, the
geogr aphi cal divisions between regions are sonewhat arbitrary and
may not accurately reflect the underlying structure of stocks or

ot her subunits of the population, if they exist.

RESULTS
Adult and Juvenile Surveys

Al aska Statew de

A total of 34,844 adult and juvenile sea |lions were counted
in 1992 at 95 trend sites from Sout heast Al aska through the
western Aleutian Islands (Table 2). This represents declines of
70.2% fromthe 116,804 aninmals counted at the sane sites in 1975-
79 and 4.4% fromthe 36,459 animals counted in 1991 (Fig. 2,
Table 3). The difference between the 1991 and the 1992 counts
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Figure 2. --Overall trend in Steller sea |ion abundance, based on
counts at trend rookeries and haul -out sites, for
Al aska statew de and for the Kenai to Kiska area.
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was significant (P = 0.0427). The annual rate of decline from
1975-79 through 1992, estimated at 9.6% by |inear regression, was
significant (r = 0.997, P = -0.0026).

The 95 trend sites include 32 rookeries (Table 2). The
25,849 adult and juvenile sea lions counted at these rookeries in
1992 represent overall declines of 71.5% from the 90, 821 counted
in 1975-79, 14.9%fromthe 30,388 in 1989, and 1.0%fromthe
26,099 in 1991 (Table 3). The annual rates of change, estinated
by linear regression, were significant for 1975-79 to 1992
(-10.2% r = 0.994, P < 0.001) and for 1989-92 (-5.4% r = 0.940,
P = 0.060).

Kenai to Kiska Area

Wthin the Kenai to Kiska area, a total of 20,679 sea |lions
were counted at 69 trend sites in 1992. These ani mal s
represented 59.3% of the total counted at all trend sites in
Al aska. The 1992 count showed declines of 76.9%fromthe 89, 364
animal s counted at these sites in 1975-79, 10.3% fromthe 23, 064
animal s counted in 1989, and 4.9% fromthe 21,737 animals counted
in 1991 (Fig. 2, Table 3). The decline from 1991 to 1992 was
significant (P = 0.0335). Annual rates of decline, estimted by
linear regression, were significant for 1975-79 to 1992 (-10.0%
r = 0.961, P = 0.002) and for 1989 to 1992 (-3.7% r = 0.974,
P = 0.026).

O the sea lions counted at trend sites in the Kenai to

Kiska area, 5,721 (27.7% were in the central @il f of Al aska,



15

3,720 (18.0% in the western Gulf of Al aska, 4,839 (23.4% in the
eastern Aleutian Islands, and 6,399 (30.9% in the centra
Aleutian Islands (Table 4). Counts in each region declined from
the 1970s to 1992, ranging froma decline of 55.2%in the western
Qul f of Alaska to 82.5%in the central Al eutian Islands (Fig.
3A). Counts also decreased during 1989 to 1992 in the central
Qlf of Alaska (33.1%, in the western Gulf of Al aska (4.8%, and
in the central Aleutian Islands (15.5% but increased in the
eastern Aleutian Islands (59.6%. From 1991 to 1992, nunbers of
sea lions continued to decline in the central Gulf of A aska
(8.8% and in the central Aleutian Islands (14.7%, but remained
essentially unchanged in the western Gulf of Al aska (-0.4%, and
continued to increase in the eastern Aleutian Islands (14.4%.

The overall decline in nunbers of sea |lions also was
apparent at rookeries. O the 30 rookeries in the Kenai to Kiska
area, 26 are used in trend analysis (Table 2). A total of 16,589
sea lions were counted at 26 trend rookeries in the Kenai to
Kiska area in 1992. This was an overall decline of 76.8% from
the 71,455 animals counted in 1975-79, of 11.0%fromthe 18, 647
animal s counted in 1989, and of 2.9%fromthe 17,080 ani mals
counted at these sites in 1991 (Table 3). The annual rates of
change, estimated by linear regression, were highly significant
from 1975-79 to 1992 (9.8% r = 0.978, P < 0.001) and narginally
significant from 1989 to 1992 (4.4% r = 0.933, P = 0.067).

In each of four regions, trends at rookeries were simlar to

those at all trend sites over the sanme time periods (Fig. 3B,
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Figure 3.-- Nunbers of adult and juvenile Seller sea lions
counted on trend rookeries and haul -out sites (A)
and on trend rookeries (B) in the Kenai to Kiska
area by region, 1975 to 1992: central (CGOA) and
western (WS0A) @ulf of Al aska; eastern (EAI) and
central (CAI) Aleutian Islands.
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Table 5). Declines fromthe md-1970s to 1992 ranged from 53. 5%
in the western Gulf of Alaska to 80.8%in the central Aleutian
I'slands.  From 1989 to 1992, the nunber of aninmals counted
declined in the central Qulf of Alaska (30.6%, in the western
Qulf of Alaska (5.9%, and in the central Al eutian Islands
(13.9% but increased in the eastern A eutian Islands (32.0%.
From 1991 to 1992, nunbers of sea lions in the central Aleutian
| sl ands continued to decline (13.7% but the other regions
changed by about 5% (200 aninals) or |ess.

| ndi vi dual rookeries generally followed the pattern of the
region in which they are located. Not surprisingly, the group of
rookeries with the greatest proportional increases was in the
eastern Aleutian Islands (Table 6). Three of the seven rookeries
there increased by about 10% or nore (Sea Lion Rocks, Akun
Island, and Akutan) and two remained relatively unchanged
(Bogosl of and QOgchul). The two rookeries that declined by 10% or
nore from 1991 to 1992 (Ugamak/ Round and Adugak) were anong the
rookeries wth the greatest increases (13% over the previous
year (e.g., from 1990 to 1991).

Qutside of the eastern Aleutian Islands, the only rookery
that increased by nore than 10% in the Kenai to Kiska area was
Atkins Island (+29% . Overall, changes at rookeries in the Kenai
to Kiska area and el sewhere in Al aska were quite variable, both
in direction and magnitude. In sone cases, rookeries with the
greatest increases from 1991 to 1992 showed substantial declines

from 1991 to 1992: Chernabura Island (+47% from 1990 to 1991 and
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-29% from 1991 to 1992), Adak Island (+25% and -28%, and
Anchi t ka/ Col um Rocks (+18% and -17%.

O all sea lions counted on trend sites in the Kenai to
Kiska area in 1992, 80.2% were on rookeries (Fig. 4A, Table 7).
Since the 197Cs, this proportion has consistently been about 80%
except in 1985 when it dropped to 71.0% The nost noticeable
trend in any region is the substantial and steady decline in the
proportion of aninmals on rookeries in the eastern Al eutian

| sl ands from 1989 through 1992 (Fig. 4A Table 7).

Subareas Qutside of the Kenai to Kiska Area

In 1992, we surveyed rookery and haul-out trend sites in
three regions outside of the Kenai to Kiska area: Southeast
Al aska, the eastern @ulf of Alaska, and the western Aleutian
Islands (Fig |., Table 2). The general trend in Southeast Al aska
has been a steady increase in abundance from 1979 through 1989,
followed by declines of 10.8% from 1989 to 1992 and 2. 0% from
1991 to 1992 (Fig. 5A, Table 4). The trends for Southeast Al aska
rookeries as a whole have been simlar, except that the total
count for trend rookeries increased slightly from 1991 to 1992
(Fig. 5B, Table 5) while the count for all trend sites decreased.
From 1991 to 1992, the nunber of adults and juveniles renmained
relatively constant at Wiite Sisters |slands, declined by 3.8% at
Forrester Island, but increased by 23.3%at Hazy Islands

(Table 6).



1¢

)]
()]
= —|
Q o= A -~ CGOA +WGOA * EAI = CAl
X
O o 7 T T T T T T T T Y T T T
hd 1975 1980 1985 1990
C
C 1
O 3
- o— N /\
= oe- B ,/ >‘.</‘)‘/
— \\/
Q. oe
-
O oo
‘0.2 - T '\\\_
—— SEAK FEGOA > WAI
0, T T T T T T T T T T T T T T T T
1975 1980 1985 1990

Year

Figure 4. --Proportion of adult and juvenile Steller sea |ions
counted on rookery trend sites, by region, in the
Kenai to Kiska area (A central (OGOA? and western
WG0A) Qulf of Al aska and eastern (EAl) and central
CAl) Al eutian Islands) and el sewhere in Al aska
B: Sout heast AIaskaASSEAI_(), eastern Gulf of. Al aska
(EGA), and western Aleutian Islands (WAI)).



20

16
—~ SEAK
14 — XK
A . -+ EGOA
~ .
12 — ~ *WA'
~N
~
10 — ~ -
~N
~N

8 m
O .,/ ~ —
2 _
.8 =3 ~ -

~

O 2+ S i
g | ~ R P 3
0 2
L
+ o —
— T T T T T T 1 T T 1 ! -1 T T T
U) 1975 1980 1985 1990
c
.O

12
© £
Q ~ -~ SEAK
a2 B N + EGOA
[VE
o S * WA
— ~ o
4] 8 —
Q N
E ~
= 6 ~
Z ~

Year

Figure 5. --Nunbers of adult and juvenile Steller sea lions
counted on trend rookeries and haul -out sites (A)

and on trend rookeries (B) in regions outside the
Kenai to Kiska area, 1976 to 1992: Sout heast Al aska

/&ISEAK)’ eastern @ulf of Alaska (EGDOA), and western
eutian Islands (WAl).



21

The nunber of sea lions in the eastern Gulf of Al aska
changed little from 1976 to 1989, but they have declined each
year since then (Fig. 5A, Table 4). The decline from 1991 to
1992 was 18.7% The pattern was sonewhat different at Seal
Rocks, the only rookery in the eastern Qulf of Al aska, where the
nunber of sea lions counted increased from 1976 through 1979,
then decreased from 1979 to 1992 (Fig. 5B, Table 5). The decline
from 1991 to 1992 at Seal Rocks was -35.7%

After a precipitous decline from 1979 to 1990, nunbers of
sea lions counted in the western Al eutian |Islands increased by
23. 3% from 1990 to 1992 and 19.0% from 1991 to 1992 Fig. 5A,
Table 4). Trends for rookeries in the western Al eutian Islands
were al nost identical (Fig. 5B, Table 5). | ncreases were 32. 7%
from 1990 to 1992 and 25.7% from 1991 to 1992

O adult and juvenile sea-lions counted on trend sites, the
proportion on rookeries has been consistently lower in the
eastern @ulf of Alaska (20-30% than in all other regions (about
65-90% (Fig. 4B, Table 7). The proportion of animals counted on
the eastern Gulf's only rookery declined steadily from 1989
through 1992. The proportion of animals on rookeries in
Sout heast Al aska and in the western Aleutian |slands has

I ncreased steadily from 1990 through 1992

Pup Surveys
W counted 2,951 |live pups at six rookeries in 1992 (Table

2) . O the six rookeries, four were counted last in 1990. The
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nunber of pups increased at three of these: Akutan-Cape Mrgan
(+25.8% 442 to 556), Chernabura (+8.8% 193 to 210), and Chow et
(+9.1% 582 to 635). The nunber of pups declined sharply at
Sugarl oaf Island from 1990 to 1992 (-46.6% 1,874 to 1,001).
C ubbi ng Rocks was |ast counted in 1984; the nunber of pups has
declined substantially since then (-68.9% 1,394 to 433). The
new rookery at Wiite Sisters |Islands was counted in 1990, 1991,
and 1992; the nunber of pups has increased each year (30+ 95,
and 116, respectively).

Counts for 1989-90 and 1991-92 are available for 15 of the
rookeries listed in Table 8.  Seven rookeries showed increases in
pup nunbers greater than 10% three experienced declines in
excess of 10% and five changed by less than 10% The fastest
growi ng rookeries were at Wite Sisters Islands (+253.3% 30+ to
106) and at Hazy Island (+63.6; 494 to 808), both in Southeast
Al aska. The largest declines were at Quter Island (-60.9% 460
to 180) and at Sugarloaf Island (-46.6% 1,874 to |,00l), both in
the central Qulf of Alaska. Regionally, the nunber of pups
increased in Southeast Al aska (+24.2% 3,362 to 4,175), in the
eastern @ulf of Al aska (+16.9% 562 to 657), at the two rookeries
surveyed in both time periods in the western Gulf of Al aska
(+13.99%, and in the eastern Aleutian Islands (+9.3% 1,766 to
1,931) | but declined in the central Gulf of Alaska (-29.3% 5,773
to 4,083). Overall the nunber of pups declined (-4.4% 12,091 to
11,561) from 1989-90 to 1991-92.
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DI SCUSSI ON

The 1992 aerial and ship-based surveys confirmthe general
concl usions of the previous surveys (Merrick et al. 1987,
Loughlin et al. 1990, Merrick et al. 1991, Merrick et al. 1992).
The nunmber of Weller sea lions counted in the Gulf of Al aska and
Al eutian Islands declined significantly fromthe m d-1970s
t hrough about 1989, at which tine the rate of change may have
moderated. The decline appears to be continuing, however, as the
nunber of sea lions in Al aska decreased from 1991 to 1992 by
another 1%to 5% depending on whether only trend rookeries or
all trend sites are considered. This decline was equally
apparent in Al aska state-wide and in the Kenai to Kiska area.

Despite the overall decline in the Kenai to Kiska area and
in Al aska statew de, the nunber of sea lions actually increased
each year in the eastern A eutian Islands since 1989, and in the
western Aleutian Islands since 1990. This is sonewhat
encouragi ng, as the decline since the md-1970s has been greatest
in the Aleutian Islands. The magnitude of these recent gains,
however, is rather small in conparison with the overall declines
and as a proportion of the total population. The nunber of sea
lions counted in the central A eutian Islands region continued to
decline at a significant rate. Simlarly, indications that a
decline may have noderated in the western Qulf of Al aska are

out wei ghed by continued annual declines in the central and
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eastern Qulf. The number of sea lions counted in Southeast
Al aska generally has been stable.

Merrick et al. (1992) speculated that increases in the
nunber and proportion of aninmals at haul -out sites could be
interpreted as an early sign of recovery. (One hypothesis
currently under investigation is that a decline in juvenile
survival may be a nmjor contributing factor in the overal
decline in sea lion nunbers. Accordingly, declines in haul-out
site popul ati ons observed during 1985-89 could have been the
result of increased juvenile nortality. Increased counts of sea
lions on haul-out sites (e.g., in the eastern A eutian Islands),
where many juveniles occur in sumrer, could indicate increased
abundance of juveniles, presumably through increased juvenile
survival. Recent survey results from sone regions are conpatible
with this hypothesis (e.g., the eastern Aleutian Islands), while
those fromother regions are not (e.g., the western Al eutian
Islands). Al though the exact significance of the proportion of
animals on rookeries is not yet clear, it appears that
substantial and parallel increases occurred between 1985 and 1989
in three regions of the Kenai to Kiska area: the central and
western Qulf of Alaska and the central Aleutian Islands (Fig.
4A) .

D fferences between survey results fromdifferent years
coul d be confounded by the timing of surveys. The nunber of
animals on shore at rookeries increases during June (Wthrow

1982, Merrick et al. 1987). Thus, on an earlier survey date
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there may be fewer animals at a given site than on a later date
(Merrick et al. 1992). For exanple, the western GQulf of Al aska
and parts of the central Aleutian Islands were surveyed 1 to
2 weeks earlier in 1991 than in 1990. The earlier survey date in
1991 may have contributed to the declines observed in the western
Qul f of Alaska and central Aleutian Islands between 1990 and
1991.

Replicate surveys in 1992 conplicate analysis of the effect
that survey dates may have on counts. During the 1992 survey in
the eastern Qulf of Al aska, sone counts were nade on dates
simlar to those in 1991 and others were made 1 to 2 weeks
earlier. Earlier dates may have contributed to the observed
decline (18.7% at the eastern Gulf trend sites from 1991 to
1992. In the central and western @ulf of Al aska, the 1992 counts
were made 1 to 2 weeks later than in 1991. Counts at trend
rookeries in the western Qulf increased slightly (+2.4% from
1991 to 1992, although counts at all trend sites remained
essentially unchanged. The nunber of animals counted in the
central @Qulf continued to decline in 1992. The effect of late
counts in the central @l f could be to reduce the apparent
magni tude of a decline. Cdearly, full analysis of the replicate
surveys is needed to assess the affects of survey timng.

The nost noteworthy trend in pup counts is the apparent
decline in the central @Qulf of Al aska, where pup production
declined substantially (29.3% from 1989-90 to 1991-92.

Increases in Southeast Al aska (+24.2%, the eastern (+16.9% and
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western (+13.99% Qulf of Alaska, and the eastern Aleutian I|slands
(+9.3% were not sufficient to balance the decline in the central
@l f. The overall change in pup counts from 1989-90 to 1991-92
was a decline (-4.4% 12,091 to 11,561). This was the sane rate
as that for all non-pups (adults and juveniles) counted at all

trend sites in Al aska.
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Table 1. --Steller sea lion aerial survey schedule in Southeast
Al aska, the @ulf of Al aska, and the Aleutian Islands
June and July 1992.

Dat e Departure Desti nation Areas surveyed

Al eutian |slands survey, National Mrine Fisheries Service
6/ 10 Dutch Hor. Dut ch Hbr.
6/11 Dut ch Hor. Dutch Hor.

Krenitzen |slands

Bogosl| of, Umak, Ogchul
Vsevi dof, Yunaska |slands,
| sl ands of Four Mount ai ns

6/12 Dutch Hor.  Adak Seguam Amia, Atka, Kasatochi

| sl ands
6/ 14 Adak Adak Adak and Del arof 1sl ands
6/ 15 Adak Shenya Anrchitka, Rat, Buldir, and Near
| sl ands
6/ 16 Shenya Adak Architka, Amatignak, Adak
| sl ands
Adak Dut ch Hor. Qgyl odak, Salt, Atka Islands
6/ 17 Dutch Hor. Cold Bay Krenitzen |Islands, Uninmak and
Sanak |slands, Sandman Reef
Col d Bay Dut ch Hor. Eastern Al eutian Islands
6/ 18 Dut ch Hbr. Dutch Hbr. Unal aska and Ummak [ sl ands
| sl ands of Four Mountai ns
6/ 19 Dutch Hbor.  Adak Chagul ak, Anmukta, Amla, and
Atka |sl ands
6/ 20 Adak Anthi t ka Adak, Del arof |slands, and Rat
| sl ands
Anthi t ka Adak Del arof Islands, Rat |slands

Sem sopochnoi, Tanaga,
Kanaga, and Bobrof Islands
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Table 1. --Conti nued.

Dat e Departure Destination Areas surveyed

6/ 25 Adak Anchi t ka Near | sl ands
Anthit ka Shenya Near |sl ands

6/ 26 Shenya Adak Adak, Seguam Bogosl of |slands
Adak Dut ch Hbr. Anlia, Tanadak, Agligadak,

Seguam and Bogosl of |slands

@Qul f of Al aska survey, National Marine Fisheries Service.

6/ 17 Anchor age Kodi ak Kenai Peninsula, Barren
I sl ands, Kodi ak Archipel ago
6/18 Kodi ak Kodi ak Kodi ak Archi pel ago, Chiri kof
and Chow et | sl ands
6/ 19 Kodi ak Col d Bay Al aska Peninsul a, Shumagin
I sl ands, Sandman Reef
6/ 20 Col d Bay Kodi ak Eastern Al eutian Islands
6/ 21 Kodi ak Kodi ak Kodi ak Archi pel ago, Al aska
Peni nsul a
6/ 23 Kodi ak Kodi ak Kenai Peninsul a, Barren
| sl ands, Kodi ak Archi pel ago
6/ 24 Kodi ak Kodi ak Kodi ak Archi pel ago, Chiri kof
and Chow et | sl ands
6/ 25 Kodi ak Kodi ak Al aska Peni nsul a
6/ 28 Kodi ak Dut ch Hor. Al aska Peninsula, Sandman Reef,

Shumagi n | sl ands, Eastern
Al eutian |slands

6/ 29 Dut ch Hor. Kodi ak Eastern Aleutian |slands



34
Table 1. --Conti nued.

Dat e Departure Desti nation Areas surveyed

Sout heast Al aska survey, Al aska Departnent of Fish and Gane.

6/ 10 Sout heast Al aska
6/11 Sout heast Al aska
6/ 12 Sout heast Al aska
7/ 05 Sout heast Al aska

Eastern Gulf of Al aska survey, Al aska Departnent of Fish
and Gane.

6/ 10 Eastern GQulf of Al aska,
Kenai Peninsul a, and
Barren |slands

6/ 11 Eastern @Gul f of Al aska
and Kenai Peni nsul a

6/ 13 Eastern @Qul f of Al aska
and Kenai Peninsul a

6/ 14 Eastern Qulf of Al aska
and Kenai Peninsul a

6/ 15 Kenai Peni nsul a and
Barren |slands

6/ 23 Eastern @l f of Al aska
and Kenai Peninsul a

6/ 26 Eastern @Qul f of Al aska

and Kenai Peni nsul a




35

Table 2. --Counts of Steller sea |lions at rookery (*) and haul - out
| ocations in Alaska during June and July 1991. Trend
sites (+) are those sites used for analyses of trends
I n survey counts.

. Adult and juvenil e count Pup count
Locati on Dat e( s) Type'  Count Date  Count

Sout heast Al aska

G an/ Ledge Poi nt 6/10 P 280
Wl f Rock 7/05 P 21
Pi nta Rocks 6/10,7/05 v 0
St evens Pass 6/10 \ 0
The Sisters 6/10 v 0
[ ni an 6/10 \Y 5
St. Lazaria 6/10,12 \Y 0
Sunset 6/10 v 0
Sea Lion+ 6/10,12 v 6
Cape Cross+ 6/10,12 P 211
Lul | Poi nt 6/10,7/05 Y 7
Tenakee Cannery 6/10 v 0
Poi nt
Bi orka 6/11,12,7/05 P 42
Forrester+* 7/05 P 3,508
Tur nabout + 6/10,7/05 \ 1
Jacob Rock+ 6/11,12,7/05 P 141
Biali Rock+ 6/11,12,7/05 P 439
Cor onati on+ 6/11,12,7/05 P 339
Gindle 6/11 \% 0
Cape Addi ngton 7/05 P 907
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Tabl e 2. --Conti nued.

Adult and juvenile count Pup count

Locati on Dat e( s) Type'  Count Date  Count
Timbered 6/11,12,7/05 P 154
Hazy+* 6/1i,7/05 P 1,576
Cape Omaney 6/11,12,7/05 P 723
Yasha 6/10,7/05 A% 0
Round Rock 6/10,7/05 \Y 0
The Brothers+ 6/10,7/05 v 0

White Sisters+* 6/10,12 P 861 6/26 116
Benjamin 6/10 \Y 81
Cape Bingham 6/10,12 v 0
Graves Rock+ 6/10,12 P 366
Cape Fairweather+ 6/10 v 0
South Marble 6/10 \ 0
Venisa Point 6/10 v 0
Sail 7/05 P 170
Taku Point 6/10 \ 0
Circle Point 6/10 A 0
Horn Cliff 6/11 \ 0
Cape Bartolome 7/05 P 55
Harbor Point+ 6/10 P 110

Subtotal s - Southeast Al aska -

Al 39 sites 10,003 116
13 rookery and haul -out trend sites 7,558

3 rookery trend sites 5,945
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Table 2. --Conti nued.

_ Adult and juvenile count PUP count
Locat i on Dat e('s) Type'  Count Date  Count
Eastern Qulf of Al aska

Sitkagi Bluffs+ 6/11,23 \Y 0

Cape St. Elias+ 6/10,11,13, P 895
14,23

M ddl et on 6/10,26 \Y 9

Hook 6/11,13,14, P 366
23,26

Cape H nchenbrook  6/10,11,13, P 129
14,23,26

Seal Rocks+* 6/10,11,13, P 784
14,23,26

Fi sh (Wboded) + 6/10,11,13, P 1,005
14,23

Pl ei ades 6/10,26 \Y 3

d aci er + 6/10,26 P 82

Perry 6/26 \Y% 0

Poi nt El eanor 6/10,26 \Y 0

The Needl e+ 6/10,11,13, P 242
14,23,26

Poi nt Elrington+ 6/10,11,14, P 332
23,26

Cape Puget 6/10,11,14 \Y 8
23,26

Cape Junken 6/10,11,14, v 0
23,26

Cape Fairfield 6/10,11,13, P 104
14,23,26

Cape Resurrection 6/10,11,13, \'% 0

114,23,26



Tabl e 2. --Conti nued.

38

Adult and juvenile count Pup count
Locati on Dat e(s) Type'  Count Dat e Count
A alik Cape 6/10,11,13 V 3
14,23,26
Rugged+ 6/10,11,13, P 153
14,23,26
Chi swel | + 6/10,11,13, P 240
‘ 14,15,23,26
Seal Rock+ 6/10,11,13 P 5
14,15,23,26
Subtotals - Eastern Qulf of Al aska
All 21 sites _ 4,360
10 rookery and haul -out trend sites 3,738
1 rookery trend site 784
Central @ulf of Al aska
Quter* 6/17 P 243
Gore Point 6/23 P 4
E. Chugach 6/23 P 3
Perl 6/23 P 188
Per 1 Rocks 6/23 P 2
Nagahut Rocks 6/23 \Y 0
Cape Elizabeth 6/23 P 102
Sugar | oaf +* 6/17,23 P 1,184 7/02 1,001
Sud 6/23 Vv 0
Rocks sout h of 6/17,23 P 33
Ushagat +
Ushagat + 6/17,23 227
W Amat ul i 6/23 \% 0
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Adult and juvenile count Pup count
Locati on Dat e('s) Type'  Count Date  Count
Nort h Kodi ak 1sl and
Lat ax Rocks+ 6/17,23 P 193
Sea Oter 6/23 v 0
Tonki Cape 6/23 P 1
Sea Lion Rocks+ 6/17,23 P 57
Mar not +* 6/17,23 P 1,581
Eastern Kodi ak |sl and
Long+ 6/18,23 P 114
Cape Chini ak+ 6/18,24 P 154
Ugak 6/18,24 v 15
@l | Poi nt 6/24 P 46
Cape Barnabas+ 6/18, 24 v 1
Two- headed+ 6/18, 24 P 330
Sundstrom 6/24 \Y 0
Cape Sitkinak+ 6/18,24 P 173
Tugi dak 6/18,24 v 0
Chi ri kof +* 6/18,24 P 770
Nagai Rocks 6/24 P 362
Chow et +* 6/18,24 P 771 7/04 635
Sut w k+ 6/19,24 P 115
Ugaui shi k+ 6/19,24 P 18
Western Kodi ak |sland
Cape Alitak 6/24 \% 0
Cape | kolik 6/21 P 64
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Adult and iuvenile count Pup_count
Locat i on Dat e(s) Type- Count  Date  Count
Western Kodi ak Island (continued)
Cape Sturgeon 6/21 v 0
Cape Ugat 6/21 P 110
Noi sy 6/21 \Y% 0
Mal i na Poi nt 6/21 Y 0
Steep Cape 6/21 \Y 0
Cape Par amanof 6/21 v 0
Cape Dougl as 6/21 v 0
Shakun Rocks 6/21 P 191
Cape Nukshak 6/21 \Y 0
Cape Ugi ak 6/21 \% 0
Cape Gl | 6/21 v 0
Cape Kuliak 6/21 \% 0
Takli area 6/21 \Y 0
Pual e Bay 6/21 P 278
Subtotals - Central Qulf of Al aska -
Al 47 sites
15 rookery and haul -out trend sites
4 rookery trend sites
Western Gulf of Al aska
Li ght house Rock 6/24 P 97
At kul i k 6/24 \Y% 0
Kak 6/24 P 132
Seal Cape 6/24 Y 0
Mtrofania 6/28 P 112
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Table 2. --Conti nued.

Adult and juvenile count PuP_count

Locati on Dat e('s) Type~  Count Dat e Count

Spitz+ 6/19,28 P 3

Kupr eanof Poi nt 6/28 P 24

Hayst acks 6/28 \Y 0

Hogue Rock 6/17,28 \Y 3

Unga, Achereden 6/28 P 41

0l nt

Whal eback 6/28 P 395

Castl e Rock+ 6/19,28 P 89

At ki ns+* 6/19,28 P 792

Cher nabur a+* 6/19,28 P 459 7/16 210

Twi ns 6/28 v 0

Nagai |sland+ 6/19,28 P 5

Sea Lion Rocks+ 6/19,28 P 149

Cape Unga 6/28 \Y 0

Jude 6/28 P 352

Wosenoski 6/28 v 0

Pi nnacl e Rock+* 6/17,19,28 P 1,092

Rocks north of 6/28 P 153

Pi nnacl e no.1
Rocks north of 6/28 P 230
Pi nnacl e no. 2
d ubbi ng Rocks+* 6/17,19,28 P 970 7/15 433
Cher ni 6/17,28 \Y 0

Sout h Rock 6/17,28 P 232
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_ Adult and juvenile count Pup count
Locati on Dat e(s) Type Count Dat e Count
Bi rd+ 6/17,20,28 P 161
Rock 6/17,28 P 11
Cat on 6/28 v 0
Subtotals - Wstern Qulf of Al aska
Al 29 sites _ 5,502 643
9 rookery and haul -out trend sites 3,720
4 rookery trend sites 3,313
Eastern Aleutian |slands
Amak+° 6/17,20,28 P 869
Sea Lion Rocks+* 6/17,20,28 P 329
Uni mk
Cave Poi nt 6/17 \Y 1
Cape Lasar ef 6/28 v 0
Cape Lutke 6/17 v 0
Cksenof Pt. 6/17 \Y 0
Scotch Cap 6/17,28 v 0
Cape Seri chef 6/17,28 P 69
Akutan
Reef Point/ 6/10,17,20,29 V 88
Lava Bi ght +
North Cape 6/17 \% 1
Battery Point 6/17,29 \Y% 0
Cape Morgan+* 6/10,17,20,29 P 1,061 7,07 556
Akun
Akun Head 6/29 v 0
Billings Head+* 6/10,17,20,29 P 271
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Adult and juvenile count Pup count
Locati on Dat e( s) Type'  Count Date  Count
Akun (conti nued)

Jackass Poi nt 6/29 \Y 0
Tangi nak 6/17,29 P 42
Ti gal da 6/17,20,29 P 205

Sout h side 6/10 v 25
Basalt Rock 6/17 v 3
Kal i gi gan 6/29 \Y 1
Uganmak and 6/10,17,20,29 P 954

Round Island+**

Al kt ak 6/17,29 P 63
Root ok 6/17,29 P 70
Baby I sl ands 6/29 P 139
ad Man Rocks 6/17 P 148
Egg 6/17 v 0
Unal aska

Cape | zigan 6/18 \Y 0

Spray Cape 6/18 P 18

Makushi n Bay 6/18 P 48

Bi shop Poi nt 6/18 P 105

Cape W sl ow 6/18 \Y 0
[ nner Signal 6/17 v 0
Quter Signal 6/17 P 53
Enmeral d Isle 6/18 v 0

Pol i vnoi Rock 6/18 P 24



Table 2. --Conti nued.
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_ Adult _and juvenile count Pup count
Locat i on Dat e('s) Type' Count Date  Count
Pillars 6/18 % 0
Qgchul +* 6/11,18 P 235
Vsevi dof + 6/11,18 P 94
Samal ga 6/18 v 0
Adugak+* 6/11,18 P 322
Umak
Cape Aslik+ 6/11,18 P 76
Cape |dak 6/16 v 0
Bogosl| of +* 6/11,18,26 P 540
Subtotals - Eastern A eutian Islands
Al 43 sites _ 5,854 556
11 rookery and haul -out trend sites 4,839
7 rookery trend sites 3,712
Central Aleutian |s|ands
Chugi nadak+ 6/11,18 P 120
Her bert + 6/11,18 v 5
Kagam | + 6/11,18 P 9
U iaga 6/18 P 54
Carlisl e+ 6/11,18 \Y 14
Yunaska+* 6/11,18 P 393
Chagul ak+ 6/12,18 P 50
Anukt a+ 6/12,19 P 42
Seguam
Saddl eri dge+* 6/12,26 P 696
O her + 6/12,26 P/V 125
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Cape Mbffet +>

Adult and juvenile count Pup count
Locati on Dat e('s) Type™  Count Date  Count

Aria

Svi echni kof * 6/21 P 103

East Cape+ 6/26 \% 6

Cape M sty 6/12,19 \Y 0
Sagi gi k+ 6/21 P 58
Tanadak+ 6/12,26 v 10
Agl i gadak+* 6/12,26 P 141
At ka

North Cape+ 6/12,19 P 118

Cape Korovin+ 6/16,19 \' 1
Salt+ 6/16,19 \Y 0
Geat Sitkin 6/16 v 3
Anagaksi k+ 6/14,19 v/P 38
Feni nor e 6/16,19 Y 4
| ki gi nak+ 6/16,19 v 0
gl odak 6/16,19 P 77
Kasat ochi +* 6/12,19 P 376
Koni uj i 6/19 \ 3
Kagal aska 6/19 P 68
Littl e Tanaga+ 6/14,19 P 51
Adak

Cape Yakak/Lake  6/14,20 P 614

Poi nt +*
Argonne Poi nt/ 6/16,26 v 0
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_ Adult and juvenile count Pup count
Locati on Dat e(s) Type'  Count Date  Count

Adak (continued)

Crane |. 6/20 \Y% 10
Kanaga

North Cape 6/20 P 25

Shi p Rock 6/20 P 93
Bobr of 6/20 \% 150
Tanaga _

Bunpy Poi nt 6/20 \ 42

Cape Sasm k 6/20 P . 65
G anp Rock+* 6/14,20 P 691
Ugi dak+ 6/14,20 V/P 48
Tag+* 6/14,20 P 370
Kaval ga+ 6/14,20 P 34
Unal ga and ) 6/14,20 P 95

D nkum Rocks+
Ul ak/ Hasgox 6/14,20 P 1,059

Poi nt +*
Amat i gnak+° 6/16,20 P 153
Gar el oi 6/20 v 0
Il ak 6/20 \% 16
Sem sopochnoi * 6/20 P 373
Anrchi t ka |

East Cape+ 6/15,20 P 162

Cape St. Makarias 6/15,20 Y 2

Col um Rocks* 6/15,25 P 194
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Tabl e 2. --Conti nued.

Adult and juvenile count Pup count
Locati on Dat e( s) Type'  Count Date  Count

Anchitka (continued)

| vaki n Poi nt + 6/15,20 v 2

Bird Island 6/25 v 0
Ayugadak+* 6/15,20 P 313
Rat 6/15,25 v 80
Sea Lion Rocks 6/15,20 v 5
Tanadak (Kiska) 6/15,20 P 136
Little Sitkin 6/20 P 135
Seqgul a 6/20 \Y 5
Ki ska

Sobaka- Vega Pt. 6/20 V/P 138

Cape St. 6/15,20 P | 248

St ephens+*

Li ef Cove+* 6/15,20 P 357

Pillar Rock 6/20 v 13

Sirius Point 6/20 P 114
Subtotals - Central Aleutian Islands

Al 62 sites _ 8,307

34 rookery and haul -out trend sites 6,399

11 rookery trend sites 5,258

Western Al eutian |slands

Bul di r+*° 6/15,25 V/P 454
Agat t u+* 6/15,25 P 2,077
At tu* 6/25 P 1,416

Al ai d+ 6/15,25 p 338
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_ Adult and juvenile count Pup count
Locati on Dat e('s) Type'  Count Dat e Count
N zki 6/25 v 0
Shenya 6/25 P
Subtotal - Western Aleutian Islands
Al 6 sites _ 4,533
3 rookery and haul-out trend sites 2,869
2 rookery trend sites 2,531

Totals for Kenai to Kiska

Al 181 sites _ 26,993 2,835
69 rookery and haul -out trend sites 20,679
26 rookery trend sites 16,589

Totals for all reqions of Al aska

Al 247 sites _ 45,889 2,951
95 rookery and haul-out trend sites 34,844
32 rookery trend sites 25,849

;p = aerial photo count; V = aerial visual count.

Jncludes two sites listed as trend sites in Merrick et al. 1992.
Includes three sites listed as trend sites in Merrick et al.
1992.
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Table 3. --Counts of adult and juvenile Steller sea |ions observed

at rookery and haul -out trend sites in the Kenai to

Ki ska area and Al aska statew de for June and July
aerial surveys from1976 to 1992, including
coefficients of variation (CV) for the 1992 survey.
Totals include only those sites counted in all surveys
(Table 2). See text for a description of nethods used
to cal cul ate annual rate of change and statistical
significance'.

Kenai _to Kiska Area All of Al aska
Year Rookeri es Al sites Rookeri es Al sites
1976 71,4552 89,3642
1979 90,821°? 116,804°
1985 39,634 55,824
1989 18,647 23,064 30,388
1990 18,694 22,754 27,563 38,154
1991 17,080 21,737 , 26,099 36,459
1992 16,589 20,679 25,849 34,844
Overall change
1976/79-92 - 77% - 77% - 72% - 70%
1989-92 - 11% - 10% - 15% nd3
Annual rate of change
1976/79-92 - 10%™ - 10%™ - 10%™" - 108"
1989-92 - 4% ‘ - 4% - 5%° nd
1991-92 - 3% - 5%° - 1% - 4%’
cv ‘
1992 2.12% 1.89% 2.11% 1.84%
lSignificance level: ~ P £0.001; .* 0.000 <P £0.01; 0.0l<P £0. 1.

’sum of regional counts from 1975 through 1979.
nd = no data.



Table 4.--Counts of adult and juvenile Steller sea |ions observed at rookery and
haul -out trend sites in seven subareas of Al aska during June and July
aerial surveys fromfrom 1975 to 1992, including coefficients of variation
(CV) for the 1992 survey. Totals include only those sites counted in al
surveys (Table 2). See text for a description of nethods used to cal cul ate
overal | percent change and coefficients of variation.

Sout heast @l f of Al aska Al eutian |sl ands
Year Sources' Al aska Eastern Central Western Eastern Central West ern
1975 1 19,769
1976 1,2 7,053 24,678 8,311 19,743
1977 1 19,195
1979 3,4,5 6,376 36,632 14,011
1982 3 6,898
1985 6 19,002 6,275 7,505 23,042
1989 3,7 8,471 7,241 8,552 3,908 3,032 7,572
1990 3,5,8 7,629 5,444 7,050 3,915 3,801 7,988 2,327
1991 9 7,715 4,596 6,273 3,734 4,231 7,499 2,411
1992 10 7,558 3,738 5,721 3,720 4,839 6,399 2,869
Overall change :
1975/79-92 + 19% - 47% - 77% - 55% - 76% - 83% - 80%
1989-92 - 11% - 48% - 33% - 5% + 60% - 15% nd?
1991-92 - 2% - 19% - 9% - 0.4% + 14% - 15% + 19%
CV
1992 7.87% 4.03% 4.14% 2.50% 3,93% 3.58% 7.75%

'Sources: 1. Brahamet al. 1980; 2. Calkins and Pitcher 1982; 3. Al aska Depar t nent
of Fish and Game unpubl. data; 4. Fiscus et al. 1981, 5. Douglas and Byrd 1991
6. Loughlin et al. 1986; 7. Loughlin et al 1990; 8. Merrick et al. 1991,

) 9. Merrick et al. 1992; 10. This study.

nd = no data.



Table 5. --Counts of adult and juvenile Steller sea lions at trend rookeries in seven

subareas of Al aska during June and July aerial surveys from 1975 to 1991,
i ncluding coefficients of variation (CV) for the 1992 survey. Totals

only those sites counted in all surveys (see Table 2). Some totals

i ncl ude
. ; especial ly
for the Aleutian Islands during the 1980s, have been corrected since previous

reports (e.g., Merrick et al. 1992). See text for a description of nethods used

to calculate overall percent change and coefficients of variation.

Sout heast @l f of Al aska Al euti an |sl ands

Year Sources' Al aska Eastern Central Western Eastern Central West ern
1976 1,2 1,709 19,479 7,125 16,871
1977 1 17,068
1978 3 2,463 21,434 13,056
1979 3,4,5 4,775 2,961 22,464 10,397 27,376 11,536
1982 3 5,979
1985 6 12,379 4,888 6,534 15,717
1986 6 4,540
1989 3,5,7 6,844 2,159 6,207 3,521 2,813 6,106 2,738
1990 3,5,8 5,491 1,491 5,043 - 3,496 3,417 6,738 1,907
1991 9 5,786 1,220 4,337 3,235 3,519 6,095 2,013
1992 10 5,945 784 4,306 3,313 3,712 5,258 2,531
Overall change

1976/79~92 + 25% - 54% - 78% - 54% - 78% - 81% - 78%

1989-92 - 13% - 64% - 31% - 6% + 32% - 14% - 8%

1991-92 + 3% - 36% - 0.7% + 2% + 5% - 14% + 26%
cv

1992 12.02% 6.91%2 4.45% 2.50% 5.04% 4.02% 4.10%

'Sources: 1. Brahamet al. 1980; 2. Calkins and Pitcher 1982; 3. Al aska Departnent
of Fish and Ganme unpub. data; 4. Fiscus et al. 1981; 5. Douglas and Byrd 1991

6. Loughlin et al. 1986; 7. Loughlin et al. 1990; 8. Merrick et al. 1991;
) 9. Merrick et al. 1992; 10. This study.
CV for the eastern Gulf of Alaska is for only one rookery site - Seal Rocks.

TS



Table 6. --Counts of Steller sea lions at principal

the Qulf of Al aska,
i ncl udi ng over al
the 1992 count.

percent change (
Data sources are the sane as for Tables 4 and 5.

rookeries in Southeast Al aska,
and the Aleutian Islands for 1976-79 though 1992,

1992) between each count year and

1976-79 1985 1989 1990 1991 1992
Rookery (41992) (41992) (41992) (41992) (41992)
Sout heast Al aska
Forrester 3,121 nd! 4,648 3,324 3,648 3,508
(+ 12%) - (- 25%) (+ 6%) (- 4%)
Hazy , 893 1,251 1,462 1,187 1,278 1,576
(+ 76%) (+ 26%) (+ 8%) (+ 33%) (+ 23%)
Wiite Sisters 761 1,144 734 980 860 861
(+ 13%) (- 25%) (+ 17%) (- 12%) ( 0%)
Eastern GQulf of Al aska
Seal Rocks 2,961 nd! 2,159 1,471 1,220 784
(- 74%) - (- 64%) (- 47%) (- 36%)
Central Gulf of Al aska
Qut er 3,847 nd! 350 589 334 243
(- 94%) - (- 31%) (- 59%) (- 27%)
Sugar | oaf 5,226 2,991 1,861 1,319 1,216 1,184
(- 77%) (- 60%) (- 36%) (- 10%) (- 3%)
Mar not 9,862 4,983 2,331 1,766 1,459 1;581
(- 84%) (- 68%) (- 32%) (- 10%) (+ 8%)
Chow et 2,000 2,059 737 897 716 771
(- 61%) (- 63%) ( 0%) (- 14%) (+ 8%)
Chi ri kof 2,391 2,346 1,278 1,061 946 770
(- 68%) (- 67%) (- 40%) (- 27%) (- 19%)

4
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1976-79 1985 1989 1990 1991 1992
Rookery (21992) (41992) (21992) (41992) (41992)
Wstern Gulf of Al aska :
At ki ns 2,726 1,562 755 728 616 792
(- 71%) (- 49%) (+ 5%) (+ 9%) (+ 29%)
Cher nabur a 1,437 487 544 442 650 459
(- 68%) (-~ 6%) (- 16%) (+ 4%) (- 29%)
Pi nnacl e Rock 1,745 1,588 1,366 1,305 1,049 1,092
(- 37%) (-~ 31%) (- 20%) (- 16%) (+ 4%)
C ubbi ng Rocks 1,217 1,251 856 1,021 920 970
(- 20%) (- 22%) (+ 13%) (- 5%) (+ 5%)
Eastern Aleutian |slands
Sea Lion Rock 2,076 538 344 286 300 329
(- 84%) (- 39%) (- 4%) (+ 15%) (+ 10%)
Ugamek and Round I. 5,006 1,503 450 945 1,063 954
(- 81%) (- 37%) (+ 112%) (+ 1%) (- 10%)
Akun-Bi |l lings Bead 1,050 435 150 118 156 271
(- 74%) (- 38%) (+ 81%) (+ 130%) (+ 74%)
Akut an- Cape Morgan 3,145 1,269 578 765 818 1,061
(- 66%) (- 16%) (+ 84%) (+ 39%) (+ 30%)
Bogosl of 3,308 1,287 682 713 558 540
(- 84%) (- 58%) (- 21%) (- 24%) (- 3%)
Qgchul 1,109 547 217 240 229 235
(- 79%) (- 57%) (+ 8%) (- 2%) (+ 3%)
Adugak 1,177 955 392 350 395 322
(- 73%) (- 66%) (- 18%) (-~ 8%) (- 18%)

€S
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1976-79 1985 1989 1990 1991 1992
Rookery (241992) (41992) (41992) (41992) (41992)
Central Aleutian Islands
Yunaska 2,249 1,071 466 391 398 393
(- 83%) (- 63%) (- 16%) ( 0%) (- 1%)
Seguam Saddl eri dge 6,493 2,942 602 833 684 696
(- 89%) (- 76%) (+ 16%) (- 16%) (+ 2%)
Agl i gadak 993 514 132 274 231 141
(- 86%) (- 73%) (+ 7%) (- 49%) (- 39%)
Kasat ochi 2,166 1,170 659 641 466 376
(- 83%) (- 68%) (- 43%) (- 41%) (- 19%)
Adak- Lake Pt./C Yakak 1,242 1,289 424 592 847 614
(- 51%) (- 52%) (+ 45%) (+ 4%) (- 28%)
G anp Rock 1,705 1,290 747 712 773 691
(- 59%) (- 46%) (- 7%) (- 3%) (- 11%)
Tag 1,740 944 590 478 440 370
(- 79%) (- 61%) (- 37%) (- 23%) (- 16%)
Ul ak- Hasgox Poi nt 2,170 2,729 1,123 1,324 1,046 1,059
(- 51%) (- 61%) (- 6%) (- 20%) (+ 1%)
Anrchi t ka- Col umm Rocks 1,943 728 nd' 197 233 194
(- 90%) (- 73%) - (- 2%) (- 17%)
Anthi t ka- East Cape 639 1,005 nd' 106 151 162
(- 75%) (- 84%) - (+ 53%) (+ 7%)
Ayugadak 1,463 702 389 401 324 313
(- 79%) (-~ 55%) (- 20%) (- 22%) (- 3%)

14



Tabl e 6. --Conti nued.

1976-79 1985 1989 1990 1991 1992

Rookery (41992) (41992) (41992) (41992) (41992)
Sem sopochnoi 1,223 nd' nd! nd! 443 373
(- 70%) - - - (- 16%)
Ki ska- Li ef Cove 4,953 1,715 510 528 506 357

(- 93%) (- 79%) (- 30%) (- 32%) (- 29%)

Ki ska-St. Stephens 2,202 1,351 464 564 380 248
(- 89%) (- 82%) (- 47%) (- 56%) (- 35%)

Western Al eutian |sl ands

Bul di r 5,024 nd’ 1,058 729 589 454
(- 91%) - (- 57%) (- 38%) (- 23%)

Agat t u- Cape Sabak 6,512 3,130 1,680 1,178 1,429 1,304
(- 80%) (- 58%) (- 22%) (- 11%) (- 9%)

Agattu-G |l on Point 821 nd! 806 nd’ 670 773
(- 6%) - (- 4%) - (+ 15%)

At t u- Cape Wangel | 3,310 nd' nd! nd! 736 755
(- 77%) - - - (- 3%)

Trend Site Totals

Kenai - Ki ska“ 71,455 39,634 18,647 18,694 17,080 16,589
(from Table 3) (- 77%) (- 58%) (- 11%) (- 11%) (- 3%)

Al aska® 90,821 - 30,388 27,563 26,099 25,849
(from Tabl e 3) (- 72%) - (- 15%) (- 6%) (- 1%)

ond = no data. _ _ _ _

Does not include Attu, Agattu, Buldir, Sem sopochnoi, Anthitka, Quter, Seal Rocks,
Wite Sisters, Hazy, and Forrester |slands.

"Excludes Attu, Sem sopochnoi, Anthitka, and Quter 1slands

1)



Table 7. --Proportion of adult and juvenile nunbers counted on trend rookeries

(conmpared to counts for al

trend sites) in seven subareas of Al aska

during June and July aerial surveys from 1975 to 1992. Only sites
counted in all surveys are included (see Table 2).
Sout heast Qul f of Al aska Al eutian 1|slands

Year Al aska Eastern Central Wstern Eastern Central Western
1975 - - - - 0.882 - -
1976 - 0.243 0.789 0.857 0.898 - -
1977 - - - - 0.914 - -
1978 - - - - - - -
1979 0.748 - - - - 0.740 0.823
1982 0.867 - - - - - -
1985 - - 0.651 0.779 0.929 0.668 -
1989 0.807 0.298 0.726 0.901 0.928 0.806 -
1990 0.719 0.274 0.715 0.892 0.899 0.843 0.819
1991 0.749 0.265 0.691 0.866 0.831 0.799 0.834
1992 0.787 0.210 0.753 0.891 0.767 0.822 0.882

9s
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Table 8. --Counts of Steller sea lion pups at selected rookeries
inthe Gulf of Alaska and Al eutian |slands during June
and July surveys from 1984-85, 1989-90, and 1991-92,
including the percent change (a:1991-92) fromthe
earlier counts to the 1991-92 counts. Individual sites
usual ly are counted on alternate years, thus two years
are required for conplete counts.

_ 1984-85' 1989-90? 1991-92°
Area or island (41991-92) (41991-92)
Sout heast Al aska
Wite Sisters nd* 30+ 106°
- +253%
Hazy ngd* 494° 808
- + 64%
Forrester 2,568 2,8386 3,261
+ 27% + 15%
Eastern Gulf of Al aska
Seal Rocks nd* 562°¢ 657
- + 17%
Central @ulf of Al aska
Qut er 9337 460° 180
- 81% - 61%
Sugar | oaf 3,114 1,8745 1,001
- 68% - 47%
Mar not 5,751 2,199 1,611
- 72% - 27% ‘
Chowi et 3,207 582°% 635
- 80% + 9%
Chi ri kof 1,913 658° 656
- 66% 0%
Western Qulf of Al aska
At ki ns 2,093 435 505
- 76% + 16%
Cher nabur a 200 193 210
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