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ABSTRACT

The National Marine Fsheries Service (NMFS) and the Alaska Department of Fsh and Game
(ADF&G) conducted aerial and land-based surveys of Steller sea liors (Eumetopias jubatus) in
Alaska during July 1999 and Jure 2000. The 1999 aerial survey was restricted to the eastern Gulf of
Alaska, where we counted 2,072 non-pup Steller sea liors on 23 rookery and haul-out sites. In June
2000, we counted a total of 37,801 non-pups on 289 rookery and haul-out sites from Southeast
Alaska throughthe western Aleutian Islands. Of these non-pups Alska-wide, 28,187 were on the 94
trend rookery and haul-out sites, which was a decline of 3.2% from 1998 and 26.1% from 1990. The
33 trend rookeries Alska-wide included 20,298 non-pups, indicating declines of 3.8% from the 1998
count and 26.4% from 1990. Estimated average anrual rates ofdecline rom 1990 to 2000 were 3.2%
(P<0.001:95% C.I. 2.5% to 3.9%) for alltrend sites and 3.3% (P < 0.001: 95% C.I. 2.7%to
3.9%) for the 33 trend rookeries.

Most of the sites surveyed in 2000 (264 of 289: 91%) are part of the westem stock, which
includes animals from the eastem Gulf of Alaska (144° W long.) through the western Aleutian Islands.
The June 2000 cownt of 25,384 non-pups at all 264 sites in the western-stock indicated declines of
13.9% from 1998 and 31.7% from 1991, with an estimated amual decline 0f4.0% (P < 0.001: 95%
C.l. 3.1%to 4.9%). At 82 rookeryand haulout trend sites in the westernstock, the June 2000
count of 18,325 represented declines of 10.3% from 1998 and 40.0% from 1990. The 13,402 non+
pups at the 30 western-stock trend rookeries indicated declines of 18.5% from 1998 and 39.9% from
1990. The estimated average annual decline from 1990 to 2000 was 5.1% for all western-stock trerd
sites (P < 0.001: 95% C.1. 4.7% to 5.6%), as wel as for western-stock trend rookeries (P < 0.001.:

95% C.I. 4.3% to 5.8%).
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In the Kenai Penirsula to Kiska Island index area, a subarea within the Abska portion of the
western stock, we courted 21,381 non-pup sea lions at 227 surveyed sites, a decine 0f12.3% from
1998 and 22.1% since 1991. Of these, 15,279 were at 69 trend sites (26 rookeries and 43 haubuts),
and 11,738 were at 26 trend rookeries. These counts represented declines from 1998 to 2000 of
6.9% and 3.1%, respectively, for all trend sites and for trend rookeries, and declines of 32.9% and
37.2% since 1990. Owerall declines in the Kenai to Kiska area have been more than 80% since 1976
and about 70% since 1985. Estimated anrual rates of decline in the Kenai to Kiska index area were
2.5% (P 0.003:95% C.l. 1.4% to 3.6%) forall 227 surveyed sites from 1991 to 2000, 3.9%
(P<0.001:95% C.I. 3.5% to 4.3%) for the 69 trend sites and 4.7% (P < 0.001: 95% C.I. 3.9%
to 5.5%) for the 26 trend rookeries from 1990 to 1998.

The easternstock is represented in Alaska only by Southeast Alska, where we counted
12,417 non-pups at all 25 sites in June 2000. The count 09,862 non-pups at 12 trend sites
represented increases of 13.4% from 1998 and 29.3% from1990. At the three trend rookeries in
Southeast Abska, we counted 6,896 non-pups, which represented increases of 4.4% from 1998 and
25.6% from 1990. Estimated amual increases from 1990 to 2000 in Southeast Alaska were 1.9%
(P 0.058: 95% C.I. 3.8%to 0.1%) for al trend sites and 1.6% for trend rookeries
(P 0.041: 95% C.I. 3.0% to 0.1%).

National Marine Fsheries Service persomelcourted 1,924 live pups at 9 rookeries and 75 live
pups at three haul-out sites in Alaska during June and July 2000. Taken together, the number
of pups at the 9 rookeries declined by 4.1% from 1998 to 2000, but this decline represented a

difference of only 83 pups.
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INTRODUCTION

In November 1990, the National Marine Fsheries Service (NMFS) listed Steller sea lions
(Eumetopias jubatus) as threatered range-wide under the U.S. Endangered Species Act (55
Federal Register 49204). Several years later, two population stocks were identifed, based on
differences in genetics and population trends (Loughlin 1997). The western stock, which occurs from
144° W long. (just east of Prince Wiliam Sound, Alaska) westward to Russi and Japan, was listed as

endangered in June 1997 (62 Federal Register 24345). The eastem stock, which occurs from
Southeast Alska southward to Califoma, remains classified as threatered.

The NMFS and the Alaska Department of Fsh and Game (ADF&G) conducted aerial surveys
of ron-pup (adult and juvenile) Steller sea lions and bnd-based surveys of Steller sea lion pups from
Southeast Abska through the westem Aleutian Islands during Jure and July 2000. Akhough 1999 was
nota schedukd survey year, the ADF&G conducted a limited aeril survey in the eastern Gulf of
Alaska to cover sites missed during the June suney in 1998. Combined, these efforts extended the
series of surveys in Alaska that began n the mid-1970s (Braham et al. 1980, Calkins and Pitcher 1982,
Loughlin etal. 1984, Merrick et al. 1987, Loughlin etal. 1990, Merrick et al. 1991, Merrick et al.
1992, Sease et al 1993, Strick et al 1997, Sease et al 1999, Sease and Loughlin 1999).

We counted pups only at selected rookeries in June and July 2000. Range-wide sunwey efforts
(e.9., 1994, 1998) included pup counts at vitually all rookeries in Alska (Sease and Loughlin 1999);
the next range-wide pup cowunt is schedukd for 2002. Duwring intervening years, we wsually count pups
only ata few sekcted rookeries on an akernating schedule to minimize potential cunukbtive effects of

disturbance.
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This report, like others in recent years, focuses primarily oncounts of non-pup Steller sea lions
at trend rookery and haulout sites. Analyses in this report concentrate oncounts from 1990 or 1991
to 2000. Longer hstorical perspectives are ncluded in Merrick etal. (1991: for 1956-90) and Sease

et al. (1993: for 1976-92).

METHODS

The 1999 and 2000 surveys adhered to protocok of earlier aerial and lnd-based surveys
(Brahamet al. 1980, Calkins and Pitcher 1982, Merrick et al 1991, Merrick et al 1992, Loughlin
et al. 1992, Sease et al. 1993, Strick et al 1997, Sease et al. 1999, Sease and Loughlin 1999). Most
of the analyses i this report focus on trend sites. Trend sites are those rookeries and haulout sites
surveyed consistently fromthe 1970s to the present, thus allowinganalyss of popuktion trends on a
decadal scake. Trend sies inclde the majority of animals observed in each survey (71.7% in 1998,
74.6% in 2000). Most non-trend sites are haulouts with w animals.  Trend rookeries are a sub-set
of all trend sites. The only major rookeries that are not trend sies and trend rookeries are bcated on
Outer and Attu Islands. Rookerks are those sites where aduk males actively defend territories, pups
are born, and mating takes place. Haul-out sites are those where sea lions predictably rest on bnd
(haulout), but where few or no pups are born (Calkins and Pitcher 1982, Loughlin etal. 1984).

Geographical regions wsed for analyzing survey results were the same as those used in previous
survey reports (Merrick et al. 1987, Loughlin etal. 1990, Merrick et al 1991, Merrick et al 1992,
Sease et al. 1993, Strick et al. 1997, Sease et al. 1999, Sease and Loughlin 1999) and those adopted
in the Firal Recovery Pln for Steller sea lions (NMFS 1992): Southeast Abska; eastem, central, and

western Gulf of Alaska; eastern, central, and western Aleutian Islands; and the Bering Sea (Fig. 1).
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The Bering Sea region cortains w haulout sites and only ore rookery (Walrus Isknd in the Pribilof
Islands). We did not survey the Bering Sea region in 1999 or 2000 because of logistical imitations.

Another geographical region used during the analyses of survey data is the Kenai Penirsula
(Outer Island) to Kiska Island index area, which includes four of the smaller regions Isted above: the
central and western Gulf of Alaska, and the eastern and certral Aleutian Islands. This index area was
selected intially because it encompassed what historically was the center of the Steller sea lions range
and it typically ncluded about 60% ofthe Alaska sea lion popultion (Merrick et al 1987, NMFS
1992).

It should be noted that, with the exception of the distinction between the eastern and western
stocks, 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. We present
results for each region to identify and highlight varying popultion trends in the different regions.
Howe\er, readers should not think that sea lion populations n ore region are separate and independent

of those inother regions.

Aergl Surveys of Non-Pups
The ADF&G photographed and counted non-pup Steller sea lions onrookery and haulout
sites from Cape St. Elias, just east of Prince Wiliam Sound, to Rabbit Isknd, off the Kenai Peninsula,
on 2 July 1999 (Table 1a) to fill data gaps for sites missed during the Jure 1998 surwey (Sease and
Loughlin 1999). The NMFS and ADF&G suneyed from Forrester Island in Southeast Alaska to Attu
Island n the westem Aleutian Islands, from 11 Jure to 29 Jure 2000 (Tabk 1b). Flight tracks ncluded

traditional sea lion rookeries and haul-out sites, but potertial haulout sites along the fight path ako
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were examined enroute. Under ideal condiions, we surveyed each site at 100-150 knots air speed, a
mnimum of 150- 200 m (500-650 ft) altiude, and 500 m (¥ nautical mile) offshore, depending on the
topography of the ske. Strong winds occaspnally required flying at higher altitudes or farther offshore,
whereas fog or low clouds sometimes required flying at a lower akitude or closer inshore. The 1999
suney employed a singk aircraft and survey team. The 2000 survey was divided nto two regions,
each wih separate aircraft and persomel NMFS surveyed the Gulf of Alaska and Akutian Isknds,
from Cape St. Elias westward to Attu Isknd; ADF&G surveyed Southeast Alska and five sites in the
easternand central Gulf of Alaska.

We photographed sea lions at most sites using 35-mm, manual-focus SLR cameras with motor
drives and zoom lenses (70-210 mm or equivaknt) and moderately fast (e.g, 1ISO 200 or faster) color
transparency (slide) film. Where appropriate, sequential photographs overbpped slightly to guarantee
complete coverage of a site. NMFS surwey personrel also photographed each sie using a high-
resolution 8-mm (HI-8) video camera. Video recordings provided an overvew of each ske and served
as a backup n case the slides were unusable. In the bboratory, we counted sea lions from projected
images. The final count of non-pup sea lions for each rookery or haulout site was the mean for two
independent courters. Ifthe individual results for a particular site differed by 10% or more, each
person re-counted the images for that site. Because all final counts from photographs were means of
two ndependent counts, eachended n -.0 or -.5. To avod a systematic upward bias, we rounded all
means ending n -.5 up or down to the rext eveninteger (Knuth 1981). Both surwey teams used drect
visual courts instead of photographs for sites with few (e.g, 10) sea lions. Five rookeries in the Gulf

of Alaska (SealRocks and Fish, Outer, Sugarloaf, and Marmot Isknds) were surveyed twice,
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approximately 2 weeks apart Individual survey results for these rookeries are presented in Table 1b,

but a mean of each pair was used inthe aralyses.

Pup Surveys

NMFS personnel counted pups at nine rookeries (Pinracle Rocks and Yunaska, Adugak,
Bogosbf, Akun, Atkirs, Chirikof, Outer, and Fish Isknds) between 21 June and 5 July 2000. A ship
delivered the survey team to within 2-4 km of a site; the survey team then went ashore in skiffs. As
one person cleared most sea lions oder than pups from the beach, two or three others followed,
counting all ive pups on the beach and in the water. The final pup count for each rookery was the
mean of the two or three individual counts. NMFS also counted pups at three haul-out sites (The
Whakback, Lighthouse Rock, and the Chiswell Islands) between 27 Jure and 6 July 2000. It is not
unwsual for pups to be born at haulout sites, although the numbers are very small in comparison to

births at rookeries (Calkins and Pitcher 1982, Loughlin et al. 1984).

Data Analysis
Analyses for population trends included comparison of subtotak of non-pups for 1) rookery
trend sites, 2) all trend sites (bothrookeries and haulout sites), and 3) all surveyed sites Alska-wide,
for a) the easternand western stocks, b) the Kenaito Kiska ndexarea, and ¢) within the sevensmaller
geographical regions. Owerall changes in nurmbers of non-pups and pups, either regionaly or for
indivdual rookeries, are expressed as a percentage of the earlier count. We estimated amnual rate of

change for 1990 or 1991 to 2000 fromthe slope of a simple linear regression of the natural log of
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counts on surwey year, testing the null hypothesis of no trend using the significance of the slope for the
natural-log regression.

For most regions, the number of sites included n the all surveyed sites sub-totak varied
slightly between surveys. Most sites that account for these differences included very few (- 10) animals
and many were unoccupied during recent surveys (1991 and hter), thus the impact of these differences
was regligble. Many non-trerd haul-out skes in Southeast Alaska were not surveyed in June 2000.
Similarly, sorre nonrtrend haukout sites in Southeast Alaska and in the eastern Gulf of Alaska were not
surveyed in 1998. These missing counts prevented calculation of subtotals for all surveyed sites for the
individual geographic regions. All sites subtotak were calcubted for the entire western stock and for
all Alaska, wide geographt regions over which the effect of these missing data diminshed. One trend
site in Southeast Alaska (Turnabout Island) was not surveyed in both 1998 and 2000. Th site
accounted for only ore non-pup in 1996, none in four surveys from 1990 through 1996 (Merrick et al.
1991, Merrick et al 1992, Sease et al. 1993, Strick et al 1997, Sease et al. 1999); the effect of these

missing counts & negligble.

Changes in the Non-Pup Count Database
The database containing aerial survey courts for non-pup Steller sea lions n Alaska underwent
considerable review, verification, and editing since publication of results from the 1998 aerial survey
(Sease and Loughlin 1999). The most significant changes related to replicate counts of individual sites.
Optimal survey dates for Steller sea lions are about 10 June through 7 July, the dates when rumbers of
animals on rookeries are likely to be greatestand most stable (Withrow 1982, Merrick 1987,

Chumbley etal. 1997). Analyses of aerial survey courts during recent years have used a mean cournt
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for a given site whenever more than one count was available within the correct time window. The
means of these replicate counts for individual sites were then ncorporated nto regional subtotak for
analysis. While verifying courts in the database, NMML and ADF&G personnel discovered replicate
counts that had not beenincorporated into the NMML database. Most were from Southeast Abska in
1991, although there also were a few counts for rookerks in the easternand central Gulf of Alaska
from the mid-1990s. We also deleted seweral replicate counts that should not have been used. For
exanple, one count was made shortly after a dsturbance on the rookery, when nunbers of non-pups
were obviously quite low. Inanother case, a substantial subsection ofthe site was not photographed,
and anundetermined nurmber of animals were not courted.

Counts for the two Tanadak Islands were transposed in 1961 and 1989. Because the Tanadak
near Amlia Island (52° 4.2 N,172° 57.6 W) is a trend haulout site and the Tanadak rear Kiska Island
(51°56.8 N, 177° 46.8 E) is nota trend haul-out site, this transposition affected subtotak for trend
sites in those years.

We also changed the rounding protocol for the court database. Non-pup courts are entered
as integers, but because most are the mean oftwo independent counts, manyend in -.5. By many
rounding protocols, these counts round up to the next integer, which creates a systematic bias. To
minimize thi bias, we chose to round means ending n -.5 up or down to the rearest even integer (after
Knuth 1981). Rounding revision reduced the Alaska-wide total for the 1996, 1998, and 2000 sureys
by less than 0.2%.

Finaly, Sease and Loughlin (1999: Tabk 3) included anestimate of 1,000 non-pups for 22
haul-out sites (500 non-pups for the six trend sies) in the eastern Gulf of Alaska that were not sureyed

in 1998. For this report, we substituted counts made in June 1999: 757 non-pups for all missed sites
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and 521 non-pups for the six trend sites. These changes affect the 1998 subtotals for the eastern Gulf

of Alaska, for the westem stock, and for all Alaska.

RESULTS
Aeral Surveys of Non-pups

During 1999, we counted 2,072 non-pups at 23 rookery and haul-out sites in the eastern Gulf
of Alska, including 1,952 non-pups at 9 trend sites. The one trend site that is ako a trend rookery
was occwpied by 624 non-pups (Table 1a). Fromthe June 2000 survey, we counted a totalof 37,801
non-pup Steller sea lions on 289 rookery and haulout sites from Southeast Alaska through the western
Aleutian Islands (Tabks 1b, 2). Thi was a decline 0f6.5% from 1998, 8.9% from 1996, and 19.8%
from 1991, with an estimated annual declire of 2.5% (P < 0.001: 95% C.l. 1.9% to 3.1%) from
1991 to 2000 (Table 2). About 30 non-trend hau-out sites in Southeast Alaska were not surveyed in
Jure 1998 or 2000. Most of these sites have been unoccupied or occupied by very fw animak during
recent surveys, and together they accounted for fewer than 400 non-pups in 1992, 1994, or 1996.
Assuming a similar number of non-pups on these sites during June 2000, the un-surveyed animals
probably represented only 1% of the reported total, but the calculated declines would be 8.0% from
1996 to 2000, 19.8% 1991 to 2000, with an estimated annual decline 0f2.4% from1991 to 2000. Of
the 289 sites surveyed in June 2000, 150 (52%) were occupied by 20 or nore sea lions, 33 sites
(11%) were occupied by 1 to 20 sea lions, and 106 sies (37%) were unoccupkd.

The 94 trend rookery and haukout sikes Alaska-wide included 28,187 non-pups in June 2000.
This was a decline of 3.2% from 1998, 7.4% from 1996, and 26.1% from 1990 (Table 2, Fig. 2). At

the 33 trend rookeries, we counted 20,298 non-pups, indicating declines of 3.8% from the 1998 count,
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10.0% from 1996, and 26.4% from 1990. Estimated average annual rates of decline from 1990 to
2000, based on natural log regression, were 3.2% (P < 0.001: 95% C.l. 2.5% to 3.9%:Tabk 2) for

alltrend sites and 3.3% (P < 0.001: 95% C.I. 2.7% to 3.9%) for the 33 trend rookeries.

Westem and Eastern Stocks

Most of the sites surveyed in 2000 (264 of 289:91%) are part of the western stock (west of
144° W long). Of these sites, 135 (51%) included 20 or more sea lions, 28 sites (11%) included 1 to
19 animals, and 101 (38%) were unoccupied. Of the westem-stock sites occupied by 20 or more sea
lions in 2000, 32% declined by more than 5% from 1998 to 2000, 14% increased by more than 5%,
and 54% charged by less than 5% or by 10 animals or fewer. For the eastem-stock sites occupied by
20 or more sea lions n 2000, 35% declined by more than 5% from 1998 to 2000, 45% increased by
more than 5%, and 20% changed by less than 5% or fewer than 10 non-pups.

The Jure 2000 count of 25,384 non-pups at all 264 sites in the westem-stock indicated
declines of 13.9% from 1998, 17.0% from 1996, and 31.7% from 1991 (Table 3, Fig. 3). The
estimated average annual decline from 1991 to 2000 was 4.0% (P < 0.001: 95% C.I. 3.1%to
4.9%). At82 rookeryand haulout trend sites in the westernstock, the June 2000 count of 18,325
represented declines of 10.3% from 1998, 17.5% from 1996, and 40.0% from 1990. The court of
13,402 non-pups at the 30 western-stock trend rookeries indicated declines of 18.5% from 1998,
18.9% from 1996, and 39.9% from 1990. The estimated average anrual decline ffom 1990 to 2000
was 5.1% for all western-stock trend sites (P < 0.001: 95% C.I. 4.7% to 5.6%), as well as for

western-stock trend rookeries (P <0.001: 95% C.I. 4.3% to 5.8%).
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The easternstock is represented in Alaska only by Southeast Alska, where we counted
12,417 non-pups at al 25 sites surveyed n June 2000. Thi represents an increase of 13.5% from
1998, of 13.8% from 1996, and an increase of 33.3% from 1990 (Table 3, Fig 3), or an average
annual ncrease of 2.1% (P 0.032: 95% C.I.  3.9% to 0.3%) from 1990 to 2000. As noted above,
about 30 non-trend haul-out sites in Southeast Alaska were not surveyed in June 1998 or 2000. Had
these sites been counted (approximately 350 sea lions in 1992, 1994, and 1996, respectively), the
observed increase would have been greater.

The court 0f 9,862 non-pups at 12 trend sites (rookeries and haulouts) in June 2000
represented increases of 13.4% fom1998, 19.8% rom 1996, and 29.3% from 1990 (Tabk 3). Onre
trend site (Turrabout Island) was not surveyed in June 2000, but only two non-pups hawe been
observed there duringthe 1990s (Merrick et al. 1991, Merrick et al. 1992, Sease et al. 1993, Strick
etal. 1997, Sease et al. 1999). It is unlikely, therefore, that this missing count affected the trend site
sub-total. Overallchanges were smaller at the three trend rookeries in Southeast Alaska, with
increases 0f4.4% from 1998, 11.2% from 1996, and 25.6% from 1990 (Tabk 3). Estimated amual
increases from 1990 to 2000 in Southeast Alaska were 1.9% (P=0.058: 95% C.1.=3.8% to 0.1%)

for all trend sites and 1.6% for trends rookeries (P=0.041: 95% C.l.= 3.0% to 0.1%).

Kenai to Kiska Index Area

We counted 21,381 non-pup sea lions at 227 surwveyed stes in the Kenaito Kiska ndex area
in June 2000, which represented declines of 12.3% from 1998, 13.1% from 1996, and 22.1% since
1991(Tabk 2, Fig. 2). The Kenaito Kiska indexarea includes 69 of the Alaskan trend sites (26

rookeries and 43 hauouts), where we cournted 15,279 non-pups in 2000. This was a decline 0f6.9%
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from 1998, 14.6% from 1996, and 32.9% since 1990. There were 11,738 non-pups onthe 26 trend
rookeries in the Kenaito Kiska area; overall declines were 3.1% from 1998, 15.6% from 1996, and
37.2% from 1990. Estimated amual rates ofdecline n the Kenaito Kiska indexarea were 2.5%
(P=0.003:95% C.I.= 1.4% to 3.6%) for all 227 surveyed sites from 1991 to 2000, 3.9% (P < 0.001:
95% C.l1.= 3.5% to 4.3%) for the 69 trend sites and 4.7% (P < 0.001:95% C.I.= 3.9% to 5.5%) for
the 26 trend rookeries from 1990 to 1998.

Overall declines in the Kenai to Kiska have been more than 80% since 1976, when there were
almost 90,000 non-pups on trend sites and more than 70,000 non-pups on trend rookeries (Fig. 2).
There has been about a 70% decline since 1985, when non-pup counts were about 55,000 at trend

sites and almost 40,000 at trend rookeries.

Counts withih Geographical Subareas

In general, counts in the four subregions meking up the Kenaito Kiska index area experienced
declines ranging from 4% to 22%, this was true for rookeries and haulouts and for trend sites and non-
trend sites (Tables 4, 5, and 6; Figs. 4, 5, and 6). Declines in non-pup counts, ranging from 4% to
22%, were observed in each of the four subregions making up the Kenai to Kiska index area. This
was true for trend sites and non-trend sites (Tables 4, 5, and 6; Figs. 4, 5, and 6). The exceptions
were counts at rookery trend sites inthe central Aleutian Islands, rookery trend sites in the eastern
Aleutian Islands, and al trend sites in the eastern Aleutian Islands, each of which changed by 1% or
less. The western Akutian Islands, which s outside of the Kenai to Kiska index area, experienced the
greatest declines: 44% at trend sites, 42% at all surveyed sites. Non-pup numbers on trend sites inthe

eastern Gulf of Alaska declined 6% from the pooled 1998/1999 counts to 2000, but showed an
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increase of 3% at the one trend rookery and an increase of 6% at all surveyed sites. Analysis of counts
for the eastem Gulf of Alaska is confounded by the substitution 0f 1999 courts for sites not surveyed n

1998, as described above.

Counts and Proportions of Non-pups on Rookeries

Counts of non-pups at Alaskan rookeries from 1991 through 2000 are presented in Table 8.
Alaska-wide, non-pup counts increased by more than 5% from 1998 to 2000 at 10 rookeries, declined
by more than 5% at 18 rookeries, and changed by less than 5% at eight rookeries. Consideringonly
the three rookeries in the easternstock (Southeast Alska), White Sisters increased by 63%, Hazy
Iskands declined by 7%, and Forrester declined by 3% (Table 8). The proportion of non-pups
courted onrookeries increased slightly from 1998 to 2000 (Table 7, Fig. 7). This was preceded by a
substantial drop in the proportion of non-pups on rookeries in nost regions of Alaska from 1996 to

1998.

Pup Surveys
The NMFS counted 1,999 live pups at 12 sites in Alaska during Jure and July 2000 (Tables
1b, 9). Most (1,924) were at 9 rookeries between Fsh (Wooded) Isknd n the eastern Gulf of Alaska
and Yunaska Island inthe central Aleutian Islands. We did count 75 live pups on haulout sites in the
Gulf of Alaska (Table 1b): Chiswell Iskands (58), Lighthouse Rock (5), and The Whaleback (12).
Taken together, the number of pups at the 9 rookeries declined by 4.1% from 1998 to 2000, but this

decline represented a total difference of only 83 pups. Pup nurrbers at three rookeries declined by
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16% to 27% while those for two others increased by about 13% and four rookeries changed by less

than 4% (Table 9).

DISCUSSION
Western Stock
Results of the June 2000 aerial surwey ndicate that the western stock of Steller sea liors in
Alaska has contiued its numerical decline at the same rate as in previous years (Fig. 3). The estimated
annual rate of decline from 1990 to 2000 was 5.1% for trend rookeries and trend sites, compared to
5.4% and 5.3%, respectively, after the 1998 surwey (Sease and Loughlin 1999). For all surveyed sites
in the westernstock, however, the anrualrate of decline increased to 4.0% from 1991 to 2000,
compared to 3.3% from 1991 to 1998. Results were similr for the Kenai to Kiska index area, the
core region of the western stock in Alaska (Fig 2). Estimated annual rates of decline were slightly
lower for trend rookeries (4.7%) and for trend sites (3.9%) over 1990 to 2000 compared to 1990 to
1998 (5.2% and 4.1%, respectively: Sease and Loughlin 1999). After showing very Iittke change from
1996 to 1998 (1.2% decline: Sease and Loughlin 1999), the numbers of non-pups at all surveyed sites
in the Kenaito Kiska area dropped 12.3% from 1998 to 2000 (Tabk 2, Fig 2). The estimated annual
rate of declire jumped from 1.8% for 1991 to 1998 (Sease and Loughin1999) to 2.5% for 1991 to
2000 (Table 2). Pup counts were avaikble for only nine western-stock rookeries in 2000, but the
continued decline was apparert there, as well. The overall 4.1% decline for these rookeries from 1998
to 2000 was a difference of only 83 pups.
The eastem Gulf of Alaska was the only western-stock region in which nunbers of non-pups

appeared to increase from 1998 to 2000: 3% for trend rookeries and 6% for all surveyed sites.
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This may not be a cormpletely accurate representation, however, as the trend rookery total in this region
is for a single site and the 1998 subtotak for all trend sites and all surveyed sites ncuded some 1999
courts for sites missed in 1998. Despite these problkems, non-pups counts in the eastern Gulf of Alaska
have remained relatively stable since 1996, a notable change for a region that exhibited some of the
greatest relative declines from 1990 through 1996.

As was the case after the last aerial survey, the largest declines were observed inthe western
Aleutian Islands, where non-pup numbers declined by more than 40% from 1998 to 2000. The area of
greatest decline appears to reach as far eastward as Amchitka Pass (180° long.). For this entire
western portion ofthe Aleutian Islands, from Amchitka Pass to Attu, non-pup numbers declined by
about 35% from 1998 to 2000 and 42% to 47% from 1996 to 2000. The western Gulf of Alaska also
showed substantial declines from 1998 to 2000, ranging from 11% at trend rookeries to 22% for all
surweyed sites. The western Gulf of Alaska had been stable or declining shightly during most of the last
decade. Pup counts were made at too ®w sites n 2000 to be meaningful for assessment of popuation
trends. It bears repeating that, withthe exception of the differentiation between the eastern and western
stocks, these regional boundaries are not based on ecological or other biological parameters, and

differences in regional trends should be interpreted with caution.

Eastem Stock
Numbers of non-pups in Southeast Alaska declined slightly from 1989 to 1990 and again from
1994 to 1996, but they have continued to increase since that time. The count at trend sites in Southeast
Alaska increased 13.4% from 1998 to 2000. The overalltrend from 1990 to 2000 has been about a

2% annual increase. The Forrester Island rookery, the largest sie in Southeast Alaska, has been stable
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from 1991 to 2000, fluctuating between about 3,500 to 4,000. The Steller sea liors in Southeast
Alaska represent approximately ore-half of the eastern stock; any analysis of population trends for this
stock must nclude animals in British Colunbia and the western Unted States. Trends in British
Columbia and Oregon, at keast for non-pup counts, have been approximately parallel to those of
Southeast Alaska during recent years (P. Olesiuk, Canada Departmert of Fsheries and Oceans,
unpubl. data; W. Perryman, NMFS Southwest Fisheries Science Center, unpubl. data), indicating

continued growth of the easternstock.

Distrbution at Rookery and Haul-out Sites
After the 1998 sunwy, the overall changes in non-pup counts for the westem stock gererally
were greatest for trend rookeries, intermediate for trend rookery and haulout sites, and lowest for all
surveyed sites. This was reversed from 1998 to 2000, howeer, with owerall declines generally
greatest for all surveyed sites and least for trend rookeries. Consideringthe proportions of non-pups
on rookeries from 1991 to 2000 (Fig. 7), the relative nurmber of non-pups on rookeries did drop in
1998, but only for that survey. Whether the relative drop in the popuation at rookeries in 1998

resulted in a drop in pup production n that year canrot be assessed, as conplete pup courts are not

availabk for nost years.
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Table 1la.-- Counts of adult and juvenik (non-pup) Steller sea lions at rookery (*) and haul-out
sites in Abska on 2 July1999. Trend sites ( ) are those sites used for analyses of
trends in survey couwnts. Court types are photographic (P) or visual (V).

Non-pup count Pup count
Location Date Type Count Date Count
Eastern Gulf of Alaska
Sitkagi Bluffs ns.t
Cape St. Elias 2 uly P 380
Hook Point 2 July V 2
Middleton 2 July V 9
Cape Hinchinbrook 2 July P 15
Seal Rocks * 2 July P 624
Fish (Wooded) 2 July P 311
Glacier 2 July P 284
Point Eeanor 2 uly \/ 0
The Needle 2 uly P 127
Perry 2 July V 0
Pleades 2 July V 0
Point Elrington 2 July P 135
Cape Puget 2 July \Y 7
Cape Jurken 2 July \% 0
Cape Fairfield 2 July \% 0
Cape Resurrection 2 July \% 0
Rugeed 2 July \Y/ 11
Ailik Cape 2 uly \% 26
Chiswell (incudingNatoa 1.) 2 July P 79
Seal Rock (Kenai) 2 July \% 1
Granite Cape 2 July V 0
Steep Point 2 July P 59
Rabbit 2 uly \ 2
Subtotals for the Eastern Gulf of Alaska
All 23 sites 2,072
9 trend rookery and haul-out sites 1,952
1 trend rookery site 624

! n.s. indicates not surveyed.
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Table 1b.-- Counts of adult and juvenik (non-pup) Stelker sea lions at rookery (*) and haul-out
sites in Abska, June and July 2000. Trend sites ( ) are those sites used for analyses of
trends in survey cownts. Courts are from photographs (P) or visual (V).

Non-pup count Pup count
Location Date Type Count Date Count
Southeast Alaska
West Rock 25 June P 624
Point Marsh 25 June V 0
Forrester * 28 June P 3,674
Wolf Rock 25 June P 24
Cape Bartolome 28 June \Y/ 5
Cape Addington 28 June P 1,116
Timbered 28 June P 266
Coronation 28 June P 31
Hazy Islands * 28 June P 1,824
Cape Ommaney 24 June P 288
Sea Lion Rock (Puffn Bay) 24 June P 212
Biali Rock 24 June P 662
Jacob Rock 24 June P 232
Kaiuchal (Biorka) 24 June \Y 0
Yasha 24 June P 17
Tumabout ns.!
The Brothers 28 June P 1,498
Sail 28 June \ 1
Sea Lion Ishnd 24 June \ 7
White Sisters * 24 June P 1,398
Cape Cross 24 June \Y 0
Grawes Rock 24 June P 492
Venisa Point 24 June \Y 0
Inan 24 June \% 2
Harbor Point 24 June P 44
Cape Fairweather 24 June \% 0
Subtotals for Southeast Alaska
At 25 sites 12,417
At 12 of 13 trend sites 9,862
3 trend rookery sites 6,896

Eastern Gulf of Alaska
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Tabk 1b.--Non-pup and pup courts - 2000, continued.

Non-pup count Pup count

Location Date Type Count Date Count
Sitkagi Bluffs n.s.
Cape St. Elias 11 June P 485
Hook Point 11 June P 60
Cape Hinchinbrook 11 June P 106
Seal Rocks * 11 June P 678
oo 24 June P _ 820
"o 749

Fish (Wooded) 11 June P 384 5 July 149
oo 24 June P _ 408
"o 396
Middleton 11 June n.s.
Glacier 11 June \Y 0
Point Ekeanor 11 June \Y 0
The Needle 11 June P 126
Perry 11 June \Y 0
Pleades 11 June VvV 0
Point LaTouche 11 June \/ 0
Danger 11 June \Y/ 0
Point Elrington 11 June P 128
Procession Rocks 11 June P 146
Cape Puget 11 June V 0
Cape Junken 11 June \Y/ 0
Cape Fairfield 11 June P 21
Cape Resurrection 11 June \Y/ 0
Rugeed 11 June \ 3
Aialik Cape 11 June \ 0

Chiswell 11 June P 54 6 July 58
Granite Cape 11 June \Y/ 0
Seal Rock (Kenai) 11 June P 34
Steep Point 11 June P 45
Rabbit 11 June \ 0
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Tabk 1b.--Non-pup and pup courts - 2000, continued.

Non-pup count Pup count
Location Date Type Count Date Count
Subtotals for the Eastern Gulf of Alaska
All 25 sites 2,353
9 trend rookery and haul-out sites 1,975
1 trend rookery sites 749
Central Gulf of Alaska
Outer* 11 June P 216 3 luly 108
" 29 June P _ 308
" 262
Nuka Point 11 June \Y 0
Gore Pont 11 June \ 0
East Chugach 11 June \ 0
Perl 11 June P 48
Perl Rocks 11 June \/ 0
Nagahut Rocks 11 June P 10
Cape Elzabeth 11 June P 78
Flat 11 June \ 0
West Amatuli 11 June \/ 0
Sugarloaf * 11 June P 665
e 29 June P _746
e 706
Ushagat 11 June P 99
Rocks south of Ushagat 11 June P 37
Sud 11 June \/ 0
Latax Rocks 11 June P 100
Sea Otter 11 Jure P 118
Afograk/Tonki Cape 11 June \ 1
Sea Lion Rocks (Marmot) 11 June P 56
Marmot * 11 Jure P 644
" 29 June P _ 698
R 671
Long 13 June P 36
Kodiak/Cape Chiniak 13 June P 165
Ugak 13 June \/ 0
Kodiak/Gull Point 13 June P 106
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Tabk 1b.--Non-pup and pup courts - 2000, continued.

Non-pup count Pup count
Location Date Type Count Date Count
Kodiak/Cape Barnabas 13 June \/ 0
Twoheaded 13 June P 254
Cape Sitknak 13 June P 160
Sundstrom 13 June V 0
Kodiak/Cape Alitak 13 June \ 0
Cape Ikolik 12 June P 41
Tombstone Rock 12 June \Y 0
Kodiak/Sturgeon Head 12 June \Y/ 0
Kodiak/Cape Uyak 12 June \Y/ 0
Kodiak/Cape Kuliuk 12 June \Y/ 0
Kodiak/Cape Ugat 12 June P 182
Noisy 12 June \Y 0
Kodiak/Malina Pont 12 June \ 0
Kodiak/Steep Cape 12 June \ 0
Kodiak/Cape Paramanof 12 June \ 0
Shaw 12 June P 119
Cape Douglas 12 June \/ 0
Shakun Rocks 12 June P 225
Cape Nukshak 12 June \/ 0
Cape Ugyak 12 June \/ 0
Cape Gull 12 June \Y/ 0
Cape Kuliak 12 June \Y/ 0
Takli 12 June P 33
Puak Bay 12 June P 84
Kibkak Rocks 12 June P 67
Aiugnak Columns 12 June P 32
Ugaiushak 12 June \/ 2
Sutwik 12 June P 114
Aghiyuk 13 June \Y 3
Chowet * 13 June P 504
Chirikof * 13 June P 276 29 June 188
Nagai Rocks 13 June P 228

Subtotals for the Central Gulf of Alaska
All 55 sites 4,817



Tabk 1b.--Non-pup and pup courts - 2000, continued.

Location

15 trend rookery and haul-out sites

4 trend rookery sites

Western Gulf of Alaska
Lighthouse Rocks
Atk ulik
Kak
Chankliut
Seal Cape
Mitrofania
Spitz
Kupreanof Point
Castle Rock
Big Koniuji
Atkins *
Chernabura *
Twins
The Haystacks
The Whakback
Nagai Island

Mourtain Pont
Rocks west of Cape Wedge
Egg (Sand Point)
Sea Lion Rocks (Shumagns)
Unga
Cape Unga
Acheredin Pt.
Jude
Omega
Wosnesenski
Ol Rocks
Sushilnoi Rocks
Pimack Rock *
Hunt
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Non-pup count

Date

13
12
12
13
13
13
13
13
13
13
13
13
13
13
13
13
13

13
13

13
13
13
13
13
13
13
13
14

June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June

June
June
June
June
June
June
June
June
June

Type

T 1 << U U< UTUUUoviIoK<<LK 1 T

v << <L ©

< v U Uo<£< <K oL

Count
3,180
2,157

64

70

126

12
38

537
496

62
162

62

33

108
391

248
64
868

Pup count
Date Count
28 June 5
28 June 262
27 June 12
26 June 638



Tabk 1b.--Non-pup and pup courts - 2000, continued.

Location
Sozavarika
Umga
ClubbingRocks *
Cherni
Hague
Caton
South Rock
Bird
Rock
Subtotals for the Western Gulf of Alaska
All 37 sites
9 trend rookery and haul-out sites
4 trend rookery sites

Eastern Aleutian Islands

Unimak

Cape Lasaref

Cape Lutke

Scotch Cap

Senrett Point

Cape Sarichef

Cave Pont

Oksenof Point
Amak
Sea Lion Rocks (Amek) *
Ugamak and Rourd *
Aiktak
Kaligigan
Tigakda/NE Rocks
Tigada South sde
Avatanak/NE Point
Basak Rock
Rootok
Tanginak
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Non-pup count

Date

14
14
14
14
14
14
14
14
14

14
14
14
14
14
14
14
14
14
20
20
20
20
20
20
20
20
20

June
June
June
June
June
June
June
June
June

June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June

Type

<

< U 1O <K TOL

VT U7 << 1T U< 1TVUoUouIo<K<<KioKLK<L£(L

Count

4,568
2,840
2,613

= O O O

216

946
258
746

92

123
42

93

Pup count

Date

Count
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Tabk 1b.--Non-pup and pup courts - 2000, continued.

Non-pup count Pup count
Location Date Type Count Date Count
Akun
Jackass Point 20 June \ 0
Akun Bay 20 June \Y 0
Round Head 20 June \Y 0
Bilings Head * 20 June P 254 23 June 41
Akun Head 20 June \Y 0
Akutan
North Head 20 June \Y 0
Reef Point/Lava Bight 20 June P 43
Cape Morgan * 20 June P 739
Battery Point 20 June \/ 0
Baby Iskands 20 June \/ 0
Old Man Rocks 20 June P 114
Egg 20 June V 0
Outer Signal 20 June \/ 2
Inrer Sigral 20 June \Y 0
Unalaska
Cape Sedanka 20 June \ 0
Priest Rock 20 June \ 4
Cape Wislow 19 June \Y/ 0
Bishop Pont 19 June P 106
Cape Kovrizhka 19 June \ 0
Makushin Bay 19 June P 79
Cape Starichkof 19 June \/ 0
Spray Cape 19 June \Y 0
Whakbone Cape 20 June \/ 0
Cape Izgan 20 June P 116
Bogoslof * 19 June P 347 22 June 249
Umnak
Cape ldak 19 June \Y/ 0
Reindeer Point 19 June \Y 0
Cape Chagak 19 June \ 0
Aguliuk Point 19 June \ 0
Cape Aslk 19 June P 74
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Tabk 1b.--Non-pup and pup courts - 2000, continued.

Non-pup count Pup count
Location Date Type Count Date Count
Emerald 20 June \/ 0
Polivnoi Rock 20 June P 108
Pillars 20 June P 51
Ogchul * 20 June P 117
Vsevidof 20 June P 46
Samalga 19 June n.s.
Adugak * 19 June P 270 22 June 153
Subtotals for the Eastern Aleutian Islands
All 54 sites 4,996
11 trend rookery and haul-out sites 3,840
7 trend rookery sites 2,731
Central Aleutian Islands
Uliaga 19 June P 90
Kagamil 19 June P 24
Chuginadak 19 June P 23
Carlsle 19 June P 12
Herbert 19 June P 6
Yunaska * 19 June P 241 21 June 136
Chagulak 19 June P 40
Amukta 19 June P 38
Seguam
Saddleridge * 18 June P 570
Other 18 June PNV 178
Agligadak * 18 June P 48
Amlia
East Cape 18 June P 86
Sviechnikof* 18 June P 120
Cape Misty 18 June 72
Tanadak (Amlia) 18 June P 74
Sagigik 18 June P 22
Amatagis 18 June \Y/ 0
Sagchudak 18 June \Y/ 0

Atka



Tabk 1b.--Non-pup and pup courts - 2000, continued.

Location
North Cape
Cape Korovin
Salt
Koniuji
Kasatochi *
Oglodak
Ikiginak
Feninore
Tagalak
Chagul
Anagaksik
Igitkin
Great Sitkin
Little Tanaga (incuding Silak 1.)
Kagabska
Adak
Argonre Point/Cape Moffet
Cape Yakak/Lake Point *
Crone
Kanaga
North Cape/Cape Miga
Ship Rock
Cape Chunu
Bobrof
Tanaga
Bumpy Point
Cape Sasmik
llak
Granmp Rock *
Ugid ak
Tag *
Ogliuga
Skagul
Garebi
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Non-pup count

Date

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

15
15
18

15
15
15
15

15
15
15
15
15
15
15
15
15

June
June
June
June
June
June
June
June
June
June
June
June
June
June
June

June
June
June

June
June
June
June

June
June
June
June
June
June
June
June
June

Type

O
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0
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< £ U ©

< € £ U U U U U T

Count
76
12

0

0
390
66
0
67
72
31
46
0
29
234
45

874
16

26
156

18
154
42
580

301

Pup count

Date

Count
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Tabk 1b.--Non-pup and pup courts - 2000, continued.

Non-pup count Pup count
Location Date Type Count Date Count
Kavalga 15 June P 50
Unalga and Dinkum Rocks 15 June P 50
Ulkk/Hasgox Point * 15 June P 663
Amatignak
Knob Point 15 June V 0
Nitrof Point 15 June P 96
Semisopochnoi
Pochnoi Point* 15 June P 65
Petrel Point 15 June P 65
Tuman Point 15 June V 0
Southwestern Point 15 June P 14
Anmchika
Ivakin Point 15 June V 0
East Cape 15 June P 101
Omega Point 15 June V 0
Cape St. Makarias 15 June \Y 0
Column Rocks* 15 June P 92
Bird 15 June P 20
Chitka Point 15 June \Y/ 0
Ayugadak * 15 June P 146
Rat 15 June \Y/ 2
Litte Sitkin 15 June P 18
Segula 15 June \ 0
Sea Lion Rocks (Kiska) 15 June \ 0
Tanadak (Kiska) 17 June P 71
Kiska
Twin Rocks 17 June P 39
South Head 17 June \ 0
Gertrude-Bukhti Point 17 June \ 0
Sobaka-Vega Point 17 June P 152
Cape St. Stephen * 17 June P 152
Lief Cove * 17 June P 272
Witcheraft Point 17 June P 28

Wolf Pont 17 June 9
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Tabk 1b.--Non-pup and pup courts - 2000, continued.

Non-pup count

Location Date Type
Sirius Pont 17 June \/
Pilar Rock 17 June V
Subtotals for the Central Aleutian Islands
All 81 sites

34 trend rookery and haul-out sites
11 trend rookery sites

Western Aleutian Islands

Buldir * 17 June P
Ingerstrem Rocks 17 June P
Shemya 17 June P
Nizki 17 June V
Alid 17 June P
Agattu
Cape Sabak * 17 June P
Gillon Point * 17 June P
Attu
Massacre Bay & offshore rocks 17 June  VI/IP
Chirikof Pont 17 June P
Chichagof Point 17 June P
Kresta Pont 17 June \Y/
Cape Wrangell* 17 June P
Subtotals for the Western Aleutian Islands
All 12 sites

4 trend rookery and haul-out sites
3 trend rookery sites

Totals for Kenai to Kiska
All 227 sites (pups at 8 rookeries and 2 haulouts)
69 trend rookery and haul-out sites
26 trend rookery sites

Totals for the westernstock (west of 144° W long.)
All 264 sites (pups at9 rookeries and 3 haulouts)

Count
2
0

7,000

5,419

4,237

129

54

156

480
306

14
145
52

310

1,650

1,071
915

21,381
15,279
11,738

25,384

Pup count
Date Count
1,792
1,999
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Tabk 1b.--Non-pup and pup courts - 2000, continued.

Non-pup count

Location Date Type Count
82 trend rookery and haul-out sites 18,325
30 trend rookery sites 13,402

Subtotals for all surveyed sites
All 289 sites * (pups at9 rookeries and 3 haulouts) 37,8012
94 trend rookery and haul-out sites 28,187
33 trend rookery sites 20,298

! n.s. indicates stes not surveyed n 2000.
2 Inconplete coverage of sites in Southeast Abska.

Pup count
Date Count
1,999
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Tabk 2.--Counts ofaduk and juvenile (non-pup) Steller sea lions (and the percent change from
each year to 2000) at trend rookeries, at all trend sites, and at all surveyed sites inthe
Kenai to Kiska index area and Alaska- wide for June-July aerial surveys from 1900 to
2000, ircluding the number of sites in eachregon (n), estimated annual rates of change,
upper and bwer 95% confidence intervals, and signifcance (P) from linear regression.

Kenaito Kiska ndex area

Trend All trend

Year rookeries sites
(n=26) (n=69)
1990 18,694 22,754
( 37.2%) ( 32.9%)
1991 17,181 21,726
( 31.7%) ( 29.7%)
1992 16,593 20,692
( 29.3%) ( 26.2%)
1994 14,534 18,736
( 19.29%) ( 18.5%)
1996 13,902 17,891
( 15.6%) ( 14.6%)
12,116 16,417
1998 ( 3.1%) ( 6.9%)
2000 11,738 15,279

Estimated annual rate of change

1990-2000 4.7% 3.9%
1991-2000 -- --
Upper 95% 3.9% 3.5%
Lower 95 % 5.5% 4.3%
P <0.001 <0.001

! inc. indicates inconplete survey data.

All surv.
sites
(n=227)

inc. *

27,454
( 22.1%)

26,970
( 20.7%)

25,997
( 17.8%)

24,603
( 13.1%)

24,380
( 12.3%)

21,381

2.5%
1.4%
3.6%
0.003

Trend

rookeries
(n=33)

27,563
( 26.4%)

27,527
( 26.3%)

25,852
( 21.5%)

23,476
( 13.5%)

22,557
( 10.0%)

21,097
( 3.8%)

20,298

3.3%

2.7%
3.9%
<0.001

2 Some hau-out sites missed in Southeast Alaska in 1998 and 2000.

All Alaska

All trend
sites
(n=94)

38,154
( 26.1%)

38,026
( 25.9%)

34,854
( 19.1%)

33,137
( 14.9%)

30,441
( 7.4%)

29,131
( 3.2%)

28,187

3.2%

2.5%
3.9%
<0.001

All surv.
sites
(n=289)

inc.

47,641
( 20.7%)

45,898
( 17.6%)

45,232
( 16.4%)

41,502
( 8.9%)

40,4142
( 6.5%)

37,801

2.5%
1.9%
3.1%
<0.001
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Tabk 3.--Counts of aduk and juvenile (non-pup) Steller sea lions (and the percent change from
each year to 2000) at trend rookeries, at all trend sites, and at all surveyed sites from the
eastem and western stocks n Alaska during Jure-July aerial surveys from 1990 to 2000,
including the number of sites in each region (n), estimated annual rates of change, upper
and bwer 95% confidence interval, and significance (P) from linear regression.

Eastern stock (Southeast Alaska) Westem stock in Alaska
Trend All trend All surv. Trend All trend All surv.
Year rookeries sites sites rookeries sites sites
(n=3) (n=13) (n=58) (n=30) (n=82) (n=264)
1990 5,491 7,629 9,315 22,072 30,525 inc. 1
(+25.6%) (+29.3%) (+33.3%) ( 39.3%) ( 40.0%)
1991 6,441 8,621 10,455 21,086 29,405 37,186
(+7.1%) (+14.4%) (+18.8%) ( 36.4%) ( 37.7%) ( 31.7%)
1992 5,944 7,555 10,011 19,908 27,299 35,887
(+16.0%) (+30.5%) (+24.0%) ( 32.7%) ( 32.9%) ( 29.3%)
1994 6,493 9,001 11,879 16,983 24,136 33,353
(+6.2%) (+9.6%) (+4.5%) ( 21.1%) ( 24.1%) ( 23.9%)
1996 6,204 8,231 10,907 16,353 22,210 30,595
(+11.2%) (+19.8%) (+13.8%) ( 18.0%) ( 17.5%) ( 17.0%)
1998 6,608 8,6932 10,9392 14,489 20,4383 29,4753
(+4.4%) (+13.4%) (+13.5%) ( 7.5%) ( 10.3%) ( 13.9%)
2000 6,896 9,862° 12,4172 13,402 18,325 25,384

Estimated annual rate of change

1990-2000 1.6% 1.9% 2.1% 5.1% 5.1%° -
1991-2000 - - - - - 4.0%°
Upper 95% 3.0% 3.8% 3.9% 4.3% 4.7% 3.1%
Lower 95 % 0.1% 0.1% 0.3% 5.8% 5.6% 4.9%
P 0.041 0.058 0.032 <0001 <0001  <0.001

! inc. indicates inconplete survey data.
2 One trend site and several non-trend haul-out sites not suneyed in 1998 and 2000 (see text).
® Includes 1999 counts substituted for incormplete 1998 courts for the eastern Gulf of Alaska.



Tablk 4.--Counts of aduk and juvenie (non-pup) Steller sea lions observed at rookery trend sites in seven subareas of Alaska
during Jure-July aerial surveys from 1990 to 2000, including overall percent change between the court for each year

and the count for 2000.
Eastern Stock Western Stock

) Kenai Western

Southeast Gulf of Alaska Aleutian Islands to Kiska stock
Year Alaska Eastern Central  Western Eastern Central  Western subtotal subtotal
(n=3) (n=1) (n=4) (n=4) (n=7) (n=11) (n=3) (n=26) (n=30)
1990 5,491 1,471 5,043 3,496 3,417 6,738 1,9071 18,694 22,0721
(+26%) ( 49%) ( 57%) ( 25%) ( 20%) ( 37%) ( 52%) ( 37.2%) ( 39.3%)

1991 6,441 1,220 4,336 3,234 3,516 6,095 2,685 17,181 21,086
(+ 7%) ( 39%) ( 50%) ( 19%) ( 22%) ( 30%) ( 66%) ( 31.7%) ( 36.4%)

1992 5,944 784 4,308 3,313 3,712 5,260 2,531 16,593 19,908
(+16%) ( 4%) ( 50%) ( 21%) ( 26%) ( 19%) ( 64%) ( 29.3%) ( 32.7%)

1994 6,493 636 3,098 3,155 3,514 4,767 1,813 14,534 16,983
(+ 6%) (+18%) ( 30%) ( 17%) ( 22%) ( 11%) ( 50%) ( 19.2%) ( 21.1%)

1996 6,204 544 2,795 3,029 3,538 4,540 1,907 13,902 16,353
(+11%) (+38%) ( 23%) ( 14%) ( 23%) ( 7%) ( 52%) ( 15.6%) ( 18.0%)
1998 6,608 7307 2,255 2,948 2,719 4,194 1,643 12,116 14,4892
(+ 4%) (+ 3%) ( 4%) ( 11%) (< 1%) (+ 1%) ( 44%) ( 3.1%) ( 7.5%)

2000 6,896 749 2,157 2,613 2,731 4,237 915 11,738 13,402

! Gillon Pont rookery, Agattu Island. not surveyed in 1990.
21999 courts substituted for sites in the eastern Gulf of Alaska not surveyed in 1998.



Tablk 5.--Counts of aduk and juvenile (non-pup) Steller sea lions observed at rookery and haulout trend sites in seven subareas
of Alaska during June and July aerial surveys from 1990 to 2000, including overall percent change between the count for

Year

1990

1991

1992

1994

1996

1998

2000

each year and the count for 2000.

Eastern Stock

Southeast

Alska
(n=12)

7,629
(+29%)

8,621
(+14%)

7,555
(+31%)

9,001
(+10%)

8,231
(+20%)

8,693
(+13%)

9,862

Eastern
(n=9)

5,444
( 64%)

4,596
( 57%)

3,738
( 47%)

3,365
( 41%)

2,132
( 7%)

2,1102
( 6%)

1,975

Gulf of Alaska

Central

(n=15)

7,050
( 55%)

6,270
( 49%)

5,739
( 45%)

4516
( 30%)

3,913
( 19%)

3,467
( 8%)

3,180

! Gillon Point rookery, Agattu Iskand. not surveyed in 1990.
21999 courts substituted for sites in the eastern Gulf of Alaska not surveyed in 1998.

Western Stock
Western Eastern
(n=9) (n=11)
3,915 3,801
( 27%) (+ 1%)
3,732 4,228
( 24%) ( 9%)
3,716 4,839
( 24%) ( 21%)
3,981 4419
( 29%) ( 13%)
3,739 4715
( 24%) ( 19%)
3,360 3,841
( 15%) (<1%)
2,840 3,840

Alkeutian Islands

Central

(n=34)

7,988
( 32%)

7,496
( 28%)

6,398
( 15%)

5,820
( 7%)

5,524
( 2%)

5,749
( 6%)

5,419

Western

(n=4)

2,3271
( 54%)

3,083
( 65%)

2,869
( 63%)

2,035
( 47%)

2,187
( 51%)

1,911
( 44%)

1,071

Kenai
to Kiska

subtotal
(n=69)

22,754
( 32.9%)

21,726
( 29.7%)

20,692
( 26.2%)

18,736
( 18.5%)

17,891
( 14.6%)

16,417
( 6.9%)

15,279

Western
Stock

subtotal
(n=82)

30,5251
( 40.0%)

29,405
( 37.7%)

27,299
( 32.9%)

24,136
( 24.1%)

22,210
( 17.5%)

20,4382
( 10.3%)

18,325



Tablk 6.--Counts of aduk and juvenie (non-pup) Steller sea lions observed at all surveyed rookery and haulout sites in seven

Year

1991

1992

1994

1996

1998

2000

1 Some hau-out sites missed in Southeast Alaska in 1998 and 2000.

subareas of Alaska during Jure and July aerial surveys from 1991 to 2000, including overal percent change betweenthe

court for each year and the count for 2000. Results from the ADF&G survey in Southeast Alska were not available
when thi report was prepared.

Eastern Stock

Southeast

Alaska
(n=25)

10,455
(+19%)

10,011
(+24%)

11,879
(+5%)

10,907
(+14%)

10,9391
(+14%)

12,4171

Eastern
(n=25)

4,812
( 51%)

4,386
( 46%)

3,989
( 41%)

2,585
( 9%)

2,230°
(+ 6%)

2,353

Gulf of Alaska

Central
(n=55)

7,872
( 39%)

7,462
( 35%)

6,788
( 29%)

5,744
( 16%)

5,022
( 4%)

4,817

Western Stock
Western Eastern
(n=37) (n=54)
5,338 5,285
( 14%) ( 5%)
5,495 5,711
( 17%) ( 13%)
5,717 5,875
( 20%) ( 15%)
5,722 5,967
( 20%) ( 16%)
5,850 5,837
( 22%) ( 14%)
4 568 4,996

Alkeutian Islands

Central  Western

(n=81)

8,959
( 22%)

8,302
( 16%)

7,617
( 8%)

7,170
( 2%)

7,671
( 9%)

7,000

21999 courts substituted for sites in the eastern Gulf of Alaska not surveyed in 1998.

(n=12)

4,920
( 66%)

4,531
( 64%)

3,367
( 51%)

3,407
( 52%)

2,865
( 42%)

1,650

Kenai
to Kiska
(n=227)

27,454
( 22.1%)

26,970
( 20.7%)

25,997
( 17.8%)

24,603
( 13.1%)

24,380
( 12.3%)

21,381

Western
Stock
(n=264)

37,186
( 31.7%)

35,887
( 29.3%)

33,353
( 23.9%)

30,595
( 17.0%)

29,4757
( 13.9%)

25,384



Table. 7--Proportion of adulk and juvenie (non-pup) Steller sea lions onrookeries, compared to all surveyed sites, in seven
subareas of Alaska during Jure and July aerial surveys, 1991 to 2000. Subtotak include counts for five non-trend
rookeries, as indicated in the footnotes, as wellas all haulout sites listed in Tables 1a and 1b and in reports for
previous surveys .

Southeast Gulf of Alaska Akutian Islands Western
Year  Alaska Eastern?  Central®  Western Eastern  Central®*  Western® stock
1991 0.6160 0.5341 0.6129 0.6058 0.6653 0.7287 0.6953 0.6479
1992  0.5938 0.4079  0.6280  0.6029 0.6500  0.6694 0.7250 0.6226
1994 0.5466 0.3219 0.5162 0.5519 0.5981 0.6657 0.7876 0.5751
1996  0.5688 0.4046  0.5420  0.5294 0.5929  0.6643 0.7714 0.5922
1997 0.4869 0.5333
1998  0.6041° 0.4753° 05044  0.5039 0.4658  0.5766 0.7773 0.5398°
1999 0.4513
2000 0.5554° 0.4866 0.5022 0.5720 0.5466 0.6356 0.7424 0.5745

! Merrick et al. (1992), Sease et al. (1993), Strick et al. (1997), Sease et al. (1999), Sease and Loughlin (1999).

2 Includes non-trend rookery at Fish (Wooded) Isknd.

% Includes nonrtrend rookery at Outer Isknd.

* Includes non-trend rookeries at Amla Island (Sviechnikof Harbor) and Amchitka Island (Column Rocks).

* Includes rookery at Attu Isknd (Cape Wrangell).

® These proportions ofsea lions onrookeries will be slightly inflated because several hau-out sites were not surveyed in
the eastern Gulfof Alaska (1998) and Southeast Alaska (1998 and 2000).

Alaska-
wide
0.6409
0.6163
0.5676

0.5860

0.5572°

0.5682°



Table 8.-- Counts of adultand juvenik (non-pup) Stelkr sea liors at principal rookeries n Abska during Jure and July
surveys from 1991 though 2000, including overal percent change ( 2000) between the count for each year and

the count for 2000.
1991 1992 1994 1996 1997 1998 1999 2000
Rookery ( 2000) ( 2000) ( 2000) ( 2000) ( 2000) ( 2000) ( 2000)
Southeast Alaska
Forrester 3,970 3,508 4,010 3,651 3,788 3,674
( 7%) (+5%) ( 8%) (+3%) ( 3%)
Hazy 1,496 1,576 1,615 1,759 1,962 1,824
(+22%) (+16%) (+13%) (+4%) ( 7%)
White Sisters 975 860 868 894 858 1,398
(+43%) (+63%)  (+61%) (+56%) (+63%)
Eastern Gulf of Alaska
Seal Rocks 1,220 784 636 544 730 624 749
( 39%) ( 4%) (+18%) (+38%) (+3%) (+20%)
Fish (Wooded) 1,350 1,005 648 502 330 311 396
( 71%) ( 61%) ( 39%) ( 21%) (+20%) (+27%)

Central Gulf of Alaska

Outer 489 378 406 318 224 278 262
(46%)  ( 31%) ( 35%) ( 18%)  (+17%)  ( 6%)

Sugarloaf 1,216 1,186 976 741 624 748 706
(42%)  (40%) ( 28%)  ( 5%)  (+13%)  ( 6%)

Marmot 1,458 1,581 1,001 1,102 780 726 671
( 54%)  (58%) ( 38%) ( 39%) ( 14%)  ( 8%)



Tabk 8.--Non-pup courts at selected rookeries, 1991-2000, continued.

1991
Rookery ( 2000)
Chowgt 716
( 30%)
Chirikof 946
( 71%)
Western Gulf of Alaska
Akins 616
( 13%)
Chernabura 650
( 24%)
Pimack Rock 1,048
( 17%)
Clubbing Rocks 920
( 23%)

Eastern Aleutian Islands

Sea Lion Rock 300
( 14%)
Ugamak 1,062
(and Round) ( 30%)
Akun 156
(Billings Head) (+63%)

1992
( 2000)

771
( 35%)

770
( 64%)

792
( 32%)

459
(+8%)

1,092
( 21%)

970
( 27%)

329
( 22%)

954
( 22%)

271
( 6%)

1994
( 2000)

599
( 16%)

432
( 36%)

571
( 6%)

676
( 27%)

977
( 11%)

931
( 24%)

480
( 46%)

971
( 23%)

220
(+15%)

1996
( 2000)

592
( 15%)

360
( 23%)

624
( 14%)

422
(+18%)

1,026
( 15%)

957
( 26%)

590
( 56%)

854
( 13%)

346
( 27%)

1997
( 2000)

538
( 6%)

294
( 6%)

544
( 1%)

729
( 32%)

1007
( 14%)

934
( 24%)

452
( 43%)

840
( 11%)

247
(+3%)

1998
( 2000)

515
( 2%)

266
(+4%)

602
( 11%)

624
( 21%)

864
(<1%)

858
( 17%)

444
( 42%)

742
(<1%)

212
(+20%)

1999
( 2000)

2000

504

276

537

496

868

712

258

746

254



Tabk 8.--Non-pup courts at selected rookeries, 1991-2000, continued.

Rookery
Akutan

(Cape Morgan)
Bogoslof

Ogchul

Adugak

1991
( 2000)

818
( 10%)

558
( 38%)

228
( 49%)

394
( 31%)

1992
( 2000)

1,061
( 30%)

540
( 36%)

235
( 50%)

322
( 16%)

1994
( 2000)

908
( 19%)

413
( 16%)

208
( 44%)

314
( 14%)

1996
( 2000)

934
( 21%)

382
( 9%)

155
( 25%)

277
( 3%)

1997
( 2000)

760
( 3%)

166
( 30%)

1998
( 2000)

681
(+9%)

274
(+27%)

136
( 14%)

230
(+17%)

1999
( 2000)

2000

739

347

117

270



Tabk 8.--Non-pup courts at selected rookeries, 1991-2000, continued.

Rookery

1991
( 2000)

Central Aleutian Islands

Yunaska
Seguam
(Saddleridge)

Kasatochi

Adak (Lake Point-
and Cape Yakak)

Gramp Rock
Tag
Ubkk

(Hasgox Point)

Amchika
(ColumnRocks)

Ayugadak

Kiska
(Leef Cow)

398
( 39%)

684
( 17%)

466
( 16%)

847
(+3%)

773
( 25%)

440
( 32%)

1,046
( 37%)

233
( 61%)

324
( 55%)

506
( 46%)

1992
( 2000)

394
( 39%)

696
( 18%)

376
(+4%)

615
(+42%)

691
( 16%)

370
( 19%)

1,059
( 37%)

194
( 53%)

313
( 53%)

357
( 24%)

1994
( 2000)

462
( 48%)

658
( 13%)

288
(+35%)

765
(+14%)

537
(+8%)

309
( 3%)

866
( 23%)

188
( 51%)

284
( 49%)

358
( 24%)

1996
( 2000)

340
( 29%)

553
(+3%)

330
(+18%)

618
(+41%)

582
(<1%)

320
( 6%)

844
( 21%)

137
( 33%)

281
( 48%)

341
( 20%)

1997
( 2000)

1998
( 2000)

210
(+15%)

586
(1 3%)

350
(+11%)

683
(+28%)

570
(+2%)

370
( 19%)

698
( 5%)

112
( 18%)

179
( 18%)

284
( 4%)

1999
( 2000)

2000

241

570

390

874

580

301

663

92

146

272



Tabk 8.--Non-pup courts at selected rookeries, 1991-2000, continued.

Rookery

Kiska

(Cape St. Stephen)

1991
( 2000)

380
( 60%)

Western Aleutian Islands

Buld ir

Agattu
(Cape Sabak)

Agattu
(Gillon Point)

Attu
(Cape Wrangell)

Eastern Stock
(Southeast Alaska
3 rookeries)

Weste rn Stock
(33 rookeries)

Kenai to Kiska
(27 rookeries)

All 36 Rookeries

587
( 78%)

1,428
( 66%)

670
( 54%)

736
( 58%)

6,441
(+7.1%)

23,663
( 39.1%)

17,672
( 31.9%)

30,104
( 29.2%)

1992
( 2000)

248
( 39%)

454
( 72%)

1,304
( 63%)

773
( 60%)

754
( 59%)

5,944
(+16.0%)
22,008
( 34.8%)

17,024
( 29.3%)

28,042
( 24.0%)

1994
( 2000)

232
( 34%)

344
( 63%)

961
( 50%)

508
( 40%)

839
( 63%)

6,493
(+6.296)
19,056

( 24.4%)

15,120
( 20.3%)

25,549
( 16.6%)

1996
( 2000)

258
( 41%)

312
( 59%)

1,001
( 52%)

594
( 48%)

721
( 57%)

6,204
(+11.2%)
17,958
( 19.7%)

14,284
( 15.7%)

24,162
( 11.8%)

1997
( 2000)

1998
( 2000)

224
( 32%)

336
( 62%)

826
( 42%)

481
( 36%)

584
( 47%)

6,608
(+4.4%)
15,753
( 8.5%)

12,466
( 3.4%)

22,361
( 4.7%)

1999
( 2000)

2000

152

129

480

306

310

6,896

14,414

12,044

21,310



Tabk 9.--Counts of Steller sea lion pups at rookeries in Alaska during Jure and July surveys from 1990 through
2000, ircluding the percent change ( 2000) from the earlier counts to the 2000 count.

Rookery
Eastern Gulf of Alaska

Fish (Wooded)

Central Gulf of Alaska

Outer

Chirikof

Western Gulf of Alaska

Atkins

Pimack Rock
Eastern Aleutian Islands
Akun

(Billingshead)

Bogoslof

Adugak

1990
( 2000)

363
( 70%)

607
( 69%)

433
( 39%)

7943
( 20%)

63
( 35%)

461
( 46%)

262
( 42%)

1994
( 2000)

305
( 51%)

119
( 9%)

325
( 42%)

324
( 19%)

652
( 2%)

69
( 41%)

322¢
( 23%)

180
( 15%)

1996 1997
( 2000)  ( 2000)
232 1231
( 36%) (+21%)
114 106!

( 5%) (+2%)

366

( 28%)

282° 281
( 12%) ( 11%)

1998

( 2000)

1472
(+1%)

113
( 4%)

184
(+2%)

352
( 26%)

639
(<1%)

56
( 27%)

220
(+13%)

135
(+13%)

2000

149

108

188

262

638

41

249

153



Tablk 9.--Pup counts at selected rookeries, 1990-1998, continued

Rooke 1990 1994 1996 1997 1998 2000
ry ( 2000) ( 2000) ( 2000) ( 2000) ( 2000)
Central Aleutian Islands
230 217 192 161
Yunaska (41%)  ( 37%) (20%)  ( 16%) 136
. . 2,513 2,007
Totalfor 9 Isted rookeries ( 23.4%) ( 41%) 1,924

! Count from medium-format photographs (Westlake et al. 1997, ADF&G, unpublshed data).
2 Count from observation point at periphery of rookery at Fish Island 1998.

#1991 count at Pimaclke Rocks.

#1993 count at Bogosbf Island.

> 1995 court at Bogosbf Island.
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Figure 1. — Map of Alaska, showing seven geographical regions used for analyses of aerial
survey results and major rookeries, as modified from Merrick et al. (1987).
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Figure 2.--Counts of non-pup (adult and juvenile) Steller sea lions at all surveyed sites, all trend
sites (rookeries and major haulouts), and trend rookeries for Alaska state-wide and for the
Kenai Peninsula to Kiska Island index area, 1970s to 2000. All counts are from aerial
surveys.
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Figure 3.---Counts of non-pup (adult and juvenile) Steller sea lions at all surveyed sites, all trend
sites (rookeries and major haulouts), and trend rookeries for the western and eastern
stocks in Alaska, 1989 to 2000. All counts are from aerial surveys.
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Figure 4.--Numbers of non-pup (adult and juvenile) Steller sea lions counted on all surveyed
rookery and haulout sites (A) in Southeast Alaska and the Gulf of Alaska and (B) in the
Aleutian Islands, 1990 to 2000.
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Figure 5.--Numbers of non-pup (adult and juvenile) Steller sea lions counted on all rookery and
haul-out trend sites in (A) in Southeast Alaska and the Gulf of Alaska and (B) in the
Aleutian Islands, 1990 to 2000.
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Figure 6.---Numbers of non-pup (adult and juvenile) Steller sea lions counted on trend rookery
sites (A) in Southeast Alaska and the Gulf of Alaska and (B) in the Aleutian Islands,
1990 to 2000.
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Figure 7.--Proportions of non-pup (adult and juvenile) Steller sea lions located on rookeries,
compared to numbers of non-pups on all surveyed sites, by region, 1991 to 1998. Counts
include five rookeries and about 180 haulouts that are not trend sites, as listed in Tables
1,2,and 7.
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