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ABSTRACT

Aerial and ship-based surveys of Steller sea lions (Eumetopias

jubatus) were conducted during June and July 1994 from Forrester

Island in Southeast Alaska to Attu Island in the western Aleutian

Islands. A total of 32,945 adults and juvenile Steller sea lions

were counted at 95 trend rookery and haulout sites. This

represents decreases of 5.5% from 1992 counts (34,844) and 13.7%

from 1990 (38,154). Annual rates of change, as estimated by

linear regression, were -2.8% from 1992 to 1994 (P < 0.05) and

-3.7% from 1990 to 1994 (P = 0.008). In 1994, 23,452 adult and

juvenile sea lions were counted on trend rookery sites throughout

Alaska. This represents a decrease of 14.9% from 1990 counts

(27,563) and a 9.3% decrease from 1992 counts (25,849).

Estimated annual rates of change for 32 trend rookeries

throughout Alaska were -3.9% (P = 0.017) for 1990-94 and -4.9%

(P < 0.005) for 1992-94.

The area between the Kenai Peninsula and Kiska Island

includes 69 trend rookery and haulout sites. Since 1990, adult

Steller sea lions decreased 17.8% on these trend sites. Between

1992 and 1994, the number of adult Steller sea lions on trend

sites decreased 9.5%. Annual rates of change of adult Steller

sea lions on trend sites have been -4.9% (P < 0.001) for 1990-94,

and -5.0% (P < 0.001) for 1992-94.

The 26 trend rookeries contained 14,505 sea lions in 1994.

This represents a decrease of 22.4% from the 1990 count (18,694)
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and a 12.6% decrease from the 1992 count. Annual rates of change

were -7.1% (P = 0.028) for 1990-94, and -6.7% (P < 0.001) for

1992-94. Throughout Alaska the greatest decreases at trend

rookery sites were seen in the central Gulf of Alaska (-28.0%;

4,306 in 1992 to 3,099 in 1994) and the western Aleutian Islands

(-28.3%; 2,531 in 1992 to 1,815 in 1994). The smallest decreases

were in the western Gulf of Alaska (-4.8%; 3,313 in 1992 to 3,155

in 1994) and the eastern Aleutian Islands (-5.3%; 3,712 in 1992

to 3,515 in 1994). The only increase occurred in Southeast

Alaska, up 9.3% from the 1992 count (5,945 in 1992 to 6,496 in

1994).

A total of 13,850 live pups were counted at 33 rookeries

from Southeast Alaska through the central Aleutian Islands in

1994; there were no pup counts conducted in the western Aleutian

Islands during 1994. Since 1991-92, pup production has decreased

at rookeries in all of the Alaska subareas: Southeast Alaska

(-11.3%), eastern Gulf of Alaska (-11.4%), central Gulf of Alaska

(-27.4%), western Gulf of Alaska (-8.0%), and eastern Aleutian

Islands (-14.5%). The number of pups counted has decreased by

24% in the central Aleutian Islands since 1989-90. At Walrus

Island (Bering Sea) a total of 61 pups were counted in 1994,

compared to 63 pups counted there in 1992--a decrease of 3.1%.
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INTRODUCTION

This report presents results from the 1994 aerial and ship-

based surveys of Steller sea lions (Eumetopias jubatus) (adults,

juveniles, and pups) from Southeast Alaska through the western

Aleutian Islands (Fig. 1). A total of 271 rookeries and haulout

sites were surveyed. Pups were counted at 33 rookeries from

Forrester Island (Southeast Alaska) to Kiska Island (central

Aleutian Islands).

This survey continues the series of aerial surveys conducted

by the National Marine Mammal Laboratory (NMML) and the Alaska

Department of Fish and Game (ADF&G) since the mid-1970s (Braham

et al. 1980, Calkins and Pitcher 1982, Loughlin et al. 1984,

Loughlin et al. 1986, Merrick et al. 1987, Loughlin et al. 1990,

Merrick et al. 1991, Merrick et al. 1992, Sease et al. 1993,

ADF&Gl) . Because of the numerous potential sites that may be

occupied by sea lions and the extent of the survey range, this

report, like others in the recent series (Merrick et al. 1991,

Merrick et al. 1992, Sease et al. 1993), only focuses on Steller

sea lions inhabiting trend rookery and trend haulout sites.

Analyses in this report concentrate on data from 1990 to 1994; in

1989, only the Kenai to Kiska segment of the aerial survey was

flown and therefore is considered an incomplete survey.

1ADF&G, unpubl. data. Alaska Department of Fish and Game, 333
Raspberry Road, Anchorage, AK 99518.



Figure 1. --Eight regions of Alaska showing major Steller sea lion
rookeries, as modified from Merrick et al. (1987).

a
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For a more complete historical perspective on sea lion counts,

see Merrick et al. 1991 (for 1956-90) or Sease et al. 1992 (for

1976-92). Unlike the 1992 survey, which included replicate

aerial surveys, the 1994 aerial survey was a single survey. Only

trend sites in the eastern and central Aleutian Islands were

surveyed more than once. The 1994 survey also continued the

systematic analysis of the number of Steller sea lion pups born

in the area from Forrester Island in Southeast Alaska to Kiska

Island in the central Aleutian Islands (Fig. 1).

METHODS

Analyses contained in this report focus on trend sites.

Trend sites are major rookeries and haulout sites that have been

counted consistently during recent surveys. Rookeries are those

sites where adult males actively defend territories, pups are

born, and mating takes place. Haulout sites are those where sea

lions predictably rest on land (haulout), but where few or no

pups are born (Calkins and Pitcher 1982, Loughlin et al. 1984).

Protocols for the 1994 survey were the same as for earlier aerial

and on-land surveys (Braham et al. 1980, Calkins and Pitcher

1982, Withrow 1982, Merrick et al. 1991, Merrick et al. 1992,

Loughlin et al. 1992, Sease et al. 1993).

Aerial Surveys

Adult and juvenile Steller sea lions were counted and

photographed from an aircraft flying over rookeries and haulout
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sites from Forrester Island (Southeast Alaska) to Attu Island

(western Aleutian Islands) from 6 June through 29 June 1994

(Fig. 1, Tables 1 and 2). Although flights were designed to

survey traditional sea lion rookeries and haul outs (Calkins and

Pitcher 1982, Loughlin et al. 1984), potential haulout sites

along the flight path were also examined en route. Under ideal

conditions, flights were conducted at approximately 200 m

altitude, l00-120 knots air speed, and 500 m offshore. Strong

winds occasionally required flying at higher altitudes or farther

offshore, whereas fog sometimes required flying at a lower

altitude or closer inshore. For logistical reasons the survey

area was divided into three regions, each with separate aircraft

and personnel: Southeast Alaska, from Dixon Entrance to Yakutat

(ADF&G); the Gulf of Alaska, from Yakutat to Unimak Island

(ADF&G); and the Aleutian Islands, from Unimak Island to Attu

Island (NMFS).

Sea lions were photographed using a 35 mm auto-focus camera

with a motor drive and 70-210 mm zoom lens. Where appropriate,

sequential slides overlapped slightly to guarantee complete

coverage of the site. NMFS survey personnel also photographed

each site using high-resolution 8 mm video cameras (HI-8). Video

recordings provided an overview of the entire site and served as

a backup in case the slides were unusable.

In the laboratory, sea lions were counted from projected

images (Sease et al. 1993).
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Slides were analyzed in the laboratory using the same protocol as

done in previous years (see Sease et al. 1993). NMFS counters

repeated the process for any site when their results differed by

10% or more.

Photo counts were used when available. A visual count was only

used when no photo counts were available for a particular site.

The final count for each rookery or haulout was the mean of all

individual counts, one for each counter for each series of

slides. ADF&G counters used similar methods to those used by the

NMML.

Ship-supported On-land Surveys

Sea lion pups were counted by NMFS and ADF&G survey teams

between 27 June and 17 July at 33 rookeries from Forrester Island

to Kiska Island. Pup counts at Forrester Island, White Sisters

Island, and Hazy Island in Southeast Alaska were made by an ADF&G

survey team transported to the beaches by the research vessel R/V

Medeia. Counts of pups at rookeries in the eastern Gulf of

Alaska (Wooded Island and Seal Rocks) and at Outer Island in the

central Gulf of Alaska were made by survey teams transported to

the sites by helicopter. Pup counts at seven rookeries between

the central Gulf of Alaska to eastern Aleutian Islands (Sugarloaf

to Akutan) were conducted by ADF&G personnel supported by the

charter vessel M/V Big Valley. Pup counts from Akutan Island to

Kiska Island were conducted by NMFS personnel supported by the

charter vessel M/V Maritime Maid. Charter vessels delivered the
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survey team to within 2-4 km of a site; the survey team then went

ashore using small boats. After all sea lions other than pups

were cleared from the beach, two or three biologists

independently counted live pups on the beach and in the water.

The final pup count for each rookery was the mean of several

(typically two or three) independent counts by the biologist.

Data Analysis

Geographical regions used for analyzing survey results were

the same as those used for previous survey reports (Merrick

et al. 1987, Loughlin et al. 1990, Merrick et al. 1991, Merrick

et al. 1992, Sease et al. 1993) and those adopted by the Steller

Sea Lion Recovery Plan (NMFS 1992). The eight regions are as

follows: Southeast Alaska; eastern, central, and western Gulf of

Alaska; eastern, central, and western Aleutian Islands; and the

eastern Bering Sea (Fig. 1). The eastern Bering Sea region

contains few haulout sites and only one rookery (Walrus Island in

the Pribilof Islands). Of the 271 sites surveyed in 1994, 95 are

trend sites that have been counted consistently in all recent

surveys2 (Table 2). These trend sites include the majority of

animals observed (72.7% in 1994). Most of the other areas are

small haulout sites. The only significant exceptions are the

rookeries at Outer, Semisopochnoi, and Attu Islands. These

2This includes all 103 trend sites reported in Merrick et al.
1992. Some (e.g., Ugamak and Round Islands) are combined as one
trend site here (Table 2).
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rookeries were excluded from the list of trend sites because they

were not counted consistently during previous surveys.

Another geographical region used during analyses of survey

data is the Kenai Peninsula (Outer Island) to Kiska Island area.

The Kenai to Kiska area includes four smaller regions: the

central and western Gulf of Alaska and the eastern and central

Aleutian Islands. This area is used as an index for population

trends because it encompasses the center of the Steller sea

lions' range and includes the major component of the Alaska sea

lion population (61.8% of the non-pups on trend rookeries and

56.8% of the non-pups on all trend sites in 1994)(Merrick et al.

1987, NMFS 1992).

Analyses to determine population trends were performed for

the sum of all trend sites (rookeries and haulout sites) and the

sum of rookery trend sites for all of Alaska for the Kenai to

Kiska area and for each subarea. Changes from 1992 to 1994 and

from 1990 to 1994 were expressed as a percent of the earlier

estimate. Annual rate of change from 1990 to 1994 and from 1992

to 1994 were estimated from the slope of a simple linear

regression of the natural log of counts on survey year. The null

hypothesis of no change in abundance during 1992 to 1994 was

tested using the significance of the slope for the regression.

Significance of change from 1992 to 1994 was analyzed using a

modified Student's t-test:
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where t is the test statistic;
d.f. is the degrees of freedom (the number of sites

in the region under investigation - 1);
Cg2 and C94 are the 1992 and 1994 counts, respectively; and
s.d.(C92 - C94) is the standard deviation for the

difference between the 1992 and 1994 counts.

All calculations use the coefficient of variation (CV) from the

1992 aerial survey. During 1994 a replicate survey was flown in

the eastern and central Aleutian Islands, hence CVs are available

for those subareas. However, the 1994 CVs from the eastern and

central Aleutian Islands were not used in any calculations, but

rather to test the assumption that the survey variance in 1994

approximates the survey variance in 1992. In most cases, we

assumed that the CV for the 1994 survey would have been the same

as that for the replicate survey in 1992. CVs for the 1994

aerial survey are reported (see results section) but are used

only for comparison with CVs from the 1992 aerial survey. Thus,

the denominator in the above equation is estimated by the

following:

where var(C92) and var(C94) are the variances for the

1992 and 1994 counts, and CVg2 is the coefficient

of variation for the 1992 count.
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Percent change reported for counts of adults and juveniles and

for counts of pups at specific rookeries are the overall changes

for the time period, expressed as a percent of the earlier count

where:

Counts of pups at particular rookeries are most often counted on

alternate years. Thus, a 2-year cycle is required for a complete

series of counts. When counts were available for consecutive

years (e.g., for 1993 and 1994) the mean count was used.

Differences between counts were considered significant for

probabilities less than or equal to 0.1. Statistical tests were

performed to determine whether trends were significant, not

whether the trend was of a particular magnitude. We did not

attempt to test the statistical significance of small inter-

annual trends over short time periods (e.g., less than 5% over a

3-year period), nor did we attempt to test the significance of

trends for each of the seven smaller regions of Alaska. Repeated

testing of data from nested subsets can create problems for

interpretation of significance levels. In addition, the

geographical divisions between regions are somewhat arbitrary and

may not accurately reflect the underlying structure of stocks or

other subunits of the population, if they exist.
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RESULTS

Adult and Juvenile Surveys

Statewide

A total of 32,945 adult and juvenile Steller sea lions were

counted at 95 trend sites from Southeast Alaska through the

western Aleutian Islands (Table 3). This represents a decline of

13.7% from the 1990 count of 38,154 and a 5.5% decline from the

1992 count of 34,844 (Fig. 2). Estimated annual rates of change

were -3.7% (P = 0.008) for 1990-94 and -2.8% (P < 0.05) for 1992-

94. At the 32 trend rookeries throughout Alaska, 23,452 adult

and juvenile Steller sea lions were counted during the 1994

survey at the 32 trend rookeries throughout Alaska (Table 3).

This was a decrease of 14.9% from 1990 numbers (27,563) and a

decrease of 9.3% from counts in 1992 (25,849). Annual rates of

change at trend rookeries for all Alaska were -3.9% (P = 0.017)

for 1990-94 and -4.9% (P < 0.005) for 1992-94 (Table 3).

A total of 18,713 adult Steller sea lions were counted at

69 trend sites in the Kenai to Kiska region during the 1994

survey. This represents a 17.8% decline from 1990 (22,754) and a

9.5% decrease from the 1992 aerial survey (20,679) (Fig. 2, Table

3). Estimated annual rates of change were -4.9% (P < 0.001) for

1990-94 and -5.0% (P < 0.001) for 1992-94.

a



Figure 2. --Overall trend of Steller sea lion abundance
based on counts at trend rookeries and haulout
sites for Alaska statewide and for the Kenai to
Kiska area.
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At 26 trend rookeries in the Kenai to Kiska region, the

numbers of Steller sea lions for 1990-94 (18,694 to 14,505) and

1992-94 (16,589 to 14,505) have decreased 22.4% and 12.6%,

respectively (Table 3). Annual rates of change were -7.1%

(P = 0.028) for 1990-94 and -6.7% (P < 0.001) for 1992-94.

Of the four subareas making up the Kenai to Kiska area, the

central Gulf of Alaska and central Aleutian Islands showed

declines in numbers of adult and juvenile Steller sea lions at

trend sites (Fig. 3a, Table 4). Declines were 35.9% (7,050 to

4,520) for 1990-94 and 21.0% (5,721 to 4,520) for 1992-94 in the

central Gulf of Alaska. Declines in the central Aleutian Islands

were 27.5% (7,988 to 5,790) for 1990-94 and 9.5% (6,399 to 5,790)

for 1992-94. Numbers of adult and juvenile Steller sea lions in

the eastern Aleutian Islands increased by 16.3% during 1990-94;

however, since 1992, their numbers decreased by 8.6%. The only

subarea in the Kenai to Kiska area to show a consistent increase

in sea lion numbers was in the western Gulf of Alaska: 1.7% from

1990 to 1994 and 7.0% from 1992 to 1994.

Changes were somewhat different regionally at trend

rookeries in the Kenai to Kiska region (Fig. 3b, Table 5). From

1990 to 1994, declines ranged from 38.5% in the central Gulf of

Alaska to 9.8% in the western Gulf of Alaska. From 1992 to 1994,

declines ranged from 28.0% in the central Gulf of Alaska to 4.8%

in the western Gulf of Alaska (Table 5).
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Figure 3.--Number of adult and juvenile Steller sea lions
counted on trend rookeries and haulouts (A)
and on trend rookeries (B) in the Kenai to Kiska
area by region, 1976 to 1994: central (CGOA) and
Western (WGOA) Gulf of Alaska; eastern (EAI) and
central (CAI) Aleutian Islands.
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The number of adult and juvenile Steller sea lions in the central

Aleutian Islands declined 29.7% during 1990-94, but declined only

9.9% since 1992-94. In the eastern Aleutian Islands, counts on

trend rookeries increased 2.9% for 1990-94 but decreased 5.3%

from 1992 to 1994.

Individual rookeries within a region generally followed the

pattern of the region in which they were located. In the central

Gulf of Alaska, for example, counts at four of the five rookeries

decreased by 18% or more since 1992  = 28.75%, SD = 11.53)

(Table 6).

In the Kenai to Kiska area, 77.5% of the sea lions counted

on trend sites were on rookeries, with 22.5% on haul outs. Since

the 1970s, this proportion has consistently been about 80%,

except in 1985 when it dropped to 71.0% (Sease et al. 1993).

Increases from 1992 to 1994 in the Kenai to Kiska region occurred

only in the eastern Aleutian Islands. Decreases occurred in the

central and western Gulf of Alaska and the central Aleutian

Islands. Areas outside the Kenai to Kiska region experienced

similar declines in the proportion of adults on rookeries.

Southeast Alaska and the eastern Gulf of Alaska both declined

while there was a slight increase in the western Aleutian Islands

( T a b l e  7 ) .

In 1994 a replicate survey was carried out in the eastern

and central Aleutian Islands. In the eastern Aleutian Islands,

CVs were 7.1% for all trend sites and 6.0% for all trend

rookeries. CVs were 3.9% and 5.0%, respectively, in 1992.

l
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In the central Aleutian Islands, CVs were 5.0% for all trend

sites and 6.1% for all trend rookeries, compared to 3.6% (all

trend sites in 1992) and 4.0% (all trend rookeries in 1992).

Area

In Southeast Alaska, a total of 8,826 adult and juvenile

Steller sea lions were counted on trend rookery and trend haulout

sites. This observation continued the trend of increasing

numbers of Steller sea lions in Southeast Alaska: 15.5% for 1990-

94 and 16.6% for 1992-94. The number of Steller sea lions at

trend sites in the eastern Gulf of Alaska continued to decrease,

albeit at reduced rates. The 3,369 Steller sea lions counted in

1994 represented decreases of 38.1% from 1990 (5,444), but only

decreased 9.9% from 1992 (3,738). The decline of Steller sea

lion numbers in the western Aleutian Islands continued. Counts

of 2,037 Steller sea lions in 1994 indicate a decline of 12.5%

from 1990 (2,327). The number of sea lions in the western

Aleutian Islands actually increased from 1991 to 1992 by 19.0%

(2,411 to 2,869). This increase, however, was superceded by a

29.0% decrease from 1992 to 1994 (Fig. 4a, Table 4).

Counts of adult and juvenile Steller sea lions at trend

rookery sites have decreased in the eastern Gulf of Alaska and

western Aleutian Islands. Declines in sea lion abundance in the

eastern Gulf of Alaska were 57.3% during 1990-94 (1,491 to 636)

and 18.9% (784 to 636) for 1992-94. Declines in the western

Aleutian Islands were 4.8% for 1990-94 (1,907 to 1,815) and 28.3%
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Figure 4. --Number of adult and juvenile Steller sea lions
counted on trend rookeries and haulouts (A) and
on trend rookeries (B) in regions outside the
Kenai to Kiska area 1989 to 1994: Southeast Alaska
(SEAK), eastern Gulf of Alaska (EGOA) and western
Aleutian Islands (WAI)

l
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for 1992-94 (2,531 to 1,815). The only subarea outside the Kenai

to Kiska region to show an increase of adult Steller sea lions

was Southeast Alaska. The number of Steller sea lions increased

18% from 1990 to 1994 (5,491 to 6,496) and 9% from 1992 to 1994

(Fig. 4b, Table 5).

Individual rookeries outside of the Kenai to Kiska area

exhibited the general pattern of that region. In the western

Aleutian Islands, for example, abundance at three of the four

rookeries decreased by 24% or greater (Table 6).

Pup Surveys

In 1994, 13,850 live pups were counted at 33 rookeries from

Southeast Alaska through the central Aleutian Islands (Table 2).

Of the 33 rookeries counted in 1994, 11 were last surveyed in

1993, 5 were last surveyed in 1992, 1 was last surveyed in 1991,

and 10 were last surveyed in 1990. Three rookeries were not

counted in 1990, and three other rookeries that were counted in

1990 were excluded from this analysis due to possible erroneous

counts (counts from skiff or ship). Of the 11 rookeries with

comparable pup counts in 1993 and 1994, pup numbers increased at

4 rookeries and decreased at 7 rookeries (Table 8).

Pup numbers declined throughout all eight subareas of

Alaska. Numbers of pups in Southeast Alaska have declined 11.4%

(4,175 to 3,701) since 1991-92. This decrease was driven by the

Forrester Island complex where pup numbers decreased 15.5% since

1991-92, more than offsetting modest increases of fewer than 50
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pups per site at the two other principle rookeries in Southeast

Alaska. In the eastern Gulf of Alaska the number of pups at Seal

Rocks decreased 11.4% from 1991-92 to 1993-94 (657 to 582). Seal

Rocks is the only rookery counted consistently in the eastern

Gulf of Alaska. The number of pups at the Wooded Island rookery

in the eastern Gulf of Alaska declined 40.7% (514 to 305) from

1993 to 1994. Previous counts from Wooded Island occurred in the

late 1970s.

In the central Gulf of Alaska, numbers of pups fell 27.4%

(4,083 to 2,963) since the 1991-92 surveys. Pups counted in the

central Gulf of Alaska have decreased at all rookeries since

1991-92.

Numbers of pups counted in the western Gulf of Alaska have

decreased 8.0% (1,923 to 1,770) from counts in 1991-92.

Decreases from 1991-92 were seen at all rookeries in the western

Gulf of Alaska with the exception of Clubbing Rocks.

In the eastern Aleutian Islands, pup numbers have declined

by 14.5% (1,936 to 1,656) since 1991-92. This percent change

excludes Adugak and Ogchul, which were not counted in 1991 or in

1992. Since 1991-92, all rookeries, with the exception of Akutan

in the eastern Aleutian Islands, has experienced declining pup

numbers.

Prior to 1994, pup counts in the central Aleutian Islands

were last conducted in 1990. Since then, the number of pups at

eight rookeries in the central Aleutian Islands that were also

counted in 1994 have declined 25.6%. All rookeries in the

l
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central Aleutian Islands have declined from 1989-90 counts. The

pup counts for 1994 at Adak, Kasatochi, and Ulak are not included

in this analysis do to possible erroneous counts. They were,

however, last counted in 1985, and all have shown decreased

counts of pups (Table 8)

DISCUSSION

Decreases observed in the Alaska Steller sea lion population

during the 1994 aerial and ship-based survey indicate declines

seen in previous surveys are continuing (Merrick et al. 1987,

Loughlin et al. 1990, Merrick et al. 1991, Merrick et al. 1992,

Sease et al. 1993). From 1992 to 1994, the annual rate of change

of adult Steller sea lions on trend sites in Alaska was -2.8%,

and -5.0% on trend sites in the Kenai to Kiska area. For

1990 - 1992, the annual rate of change was -4.5% for trend sites

throughout Alaska and -4.8% for trend sites in the Kenai to Kiska

region (Sease et al. 1993). Despite the overall decrease in

adult and juvenile Steller sea lion numbers throughout Alaska and

in the Kenai to Kiska region, the number of sea lions increased

on trend rookery and haulout sites in some subareas. In

Southeast Alaska, numbers of adult and juveniles (but not pups)

have risen steadily since 1990. The western Gulf of Alaska has

also shown a similar pattern of increasing sea lion numbers.

These small increases in absolute numbers, however, have been

offset by the larger absolute declines in other subareas of
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Alaska (eastern, central Gulf of Alaska and eastern, central,

western Aleutian Islands).

York et al. (1996) discuss the continuing decline of Steller

sea lions in terms of a "background rate of decline." From 1975

to 1985 and since 1990 the background rate of decline for sea

lions in the Kenai to Kiska area has been around 6.9% per year.

However, during 1985-90 the Kenai to Kiska Steller sea lion

population experienced a sharper rate of decline of 15.6% per

year. The model of the Kenai to Kiska population of York et al.

(1996) suggests that if the current 6.9% background rate of

decline continues without any additional perturbations the

probability of extinction of the female segment of the population

is P = 0.75 after 145 years. However, if additional declines

occur which approximate the levels of the 1985-90 rate, then the

time to extinction at P = 0.75 level decreases to 110 years.

Pup production declined in all subareas of Alaska. From

1991-92 to 1993-94, pup production declined 27% in the central

Gulf of Alaska and 8% in the western Gulf of Alaska. Decreases

of 11% to 15% were observed in Southeast Alaska and the eastern

and central Aleutian Islands from 1991-92 to 1993-94. Overall

pup production declined by 13% for rookeries that are directly

comparable between the 1991-92 and the 1993-94 surveys. This is

the same percent decline as experienced by adult and juvenile

Steller sea lions inhabiting rookeries in the Kenai to Kiska area

from 1992 to 1994.

a
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One hypothesis currently under investigation is that a

decline in juvenile survival may be a major contributing factor

in the overall decline in sea lion numbers. Merrick et al. 1988

reported significant declines in the proportion of juveniles at

Ugamak Island (eastern Aleutian Islands) from 1977 to 1985-86.

Chumbley et al. (in prep) report that the number of juvenile

Steller sea lions on Marmot Island, Alaska (central Gulf of

Alaska), appears to have declined more precipitously than other

age groups. Another possible indication of high juvenile

mortality at Marmot Island is the low return rate of pups branded

in 1987 and 1988 (Chumbley et al. unpub. data). Tag resights

have been approximately an order of magnitude lower than the

number expected to be alive. York (1994) suggests that the

observed declines of adult sea lions in the vicinity of Marmot

Island, Alaska, may be due to a l0%-20% decrease in juvenile (0-3

year) survival coupled with slight decline in adult survival

rates (0.03%).
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Table 1 .--Steller sea lion aerial survey schedule in Southeast
Alaska, the Gulf of Alaska, and the Aleutian Islands,
June 1994.
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Table 1. --Continued.

Date Departure Destination Areas surveyed

s survey (continued)

6/23 Shemya

6/24 Dutch Harbor Dutch Harbor Krenitzen Islands, Unimak
and Sanak Islands, Sandman
Reef, Amak

6/27 Dutch Harbor Adak

6/28 Adak

6/30 Adak

Adak

Shemya

Dutch Harbor Andreanof Islands, Seguam,
Islands of Four Mountains

Unalaska and Umnak Islands,
Islands of Four Mountains,
Seguam, Andreanof Islands

Rat, Delarof,
Andreanof Islands

Andreanof Islands,
Semisopochnoi, Rat Islands,
Buldir
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Table 2. --Counts of Steller sea lions at rookery (*) and haulout
locations in Alaska during June and July 1994. Trend
sites (+) are those sites used for analyses of trends in
survey counts.
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Table 2. --Continued.

Location
ult and juvenile count

Date(s) Type1 Count

Southeast Alaska (continued)
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Table 2. --Continued.
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Table 2. --Continued.



34

Table 2. --Continued.
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Table 2 .--Continued.
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Table 2. --Continued.
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Table 2. --Continued.
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Table 2. --Continued.

ult and juvenile count
Location Date(s) Type1 Count

Unalaska (continued)
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Table 2 .--Continued.
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Table 2. --Continued.
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Table 2--Continued.
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Table 3. --Counts of adult and juvenile Steller sea lions observed
at trend rookery and trend haulout sites in the Kenai to
Kiska area and Alaska statewide for June and July aerial
surveys from 1976 to 1994. Totals include only those
sites counted in all surveys (Table 2). See text for a
description of methods used to calculate annual rate of
change and statistical significancel.



Table 4.--Counts of adult and juvenile Steller sea lions observed at rookery and haulout
trend sites in seven subareas of Alaska during June and July aerial surveys
from 1990 to 1994.
(Table 2). See text

Totals include only those sites counted in all surveys
for a description of methods used to calculate overall

percent change and coefficients of variation.



Table 5. --Counts of adult and juvenile Steller sea lions at trend rookeries in seven subareas
of Alaska during June and July aerial surveys from 1990 to 1994. Totals include
only those sites counted in all surveys (see Table 2). See text for a description
of methods used to calculate overall percent change and coefficients of variation.



Table 6.--Counts of Steller sea lions at principal rookeries in Southeast Alaska,
the Gulf of Alaska, and the Aleutian Islands for 1989 though 1994,
including overall percent change (a1994) between the count for
each year and the count for 1994. Data sources are the same
as for Tables 4 and 5.
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Table 6. --Continued.



Table. 7--Proportion of adult and juvenile numbers counted on trend rookeries
(compared to counts for all trend sites) in seven subareas of Alaska
during June and July aerial surveys from 1990 to 1994.
counted in all surveys are included (see Table 2).

Only sites

Year
Southeast Gulf of alaska Aleutian Islands
Alaska Eastern Central Western Eastern Central Western

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
1994 0.737 0.189 0.686 0.792 0.795 0.818 0.891
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Table 8 .--Counts of Steller sea lion pups at selected rookeries in
the Gulf of Alaska and Aleutian Islands during June and
July surveys from 1989 to 1990, 1991 to 1992, and 1993 to
1994 including the percent change (a1993-94) from the
earlier counts to the 1993-94 counts. Individual sites
usually are counted on alternate years, thus two years
are needed to complete a regional count.
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Table 8. --Continued.
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Table 8. --Continued.
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