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Abstract x

ABSTRACT

This study investigated the use of terrestrial haulout sites in the
eastern Bering Sea by four species of pinnipeds, northern fur seal, northern
sea lion, harbor seal and Pacific walrus. Historical information on the use of
each site was summarized. For a few sites there was little or no information
about the aumber of animals preseat and consistency of use of the site, so we

were unable to properly evaluate these.

Available information on the effects of airborne and waterborne noise,
and human disturbance (from stationary and moving sources) was reviewed. We
also coaducted a detailed analysis of the acoustic eavironmeant of eight
haulout sites. These eight sites were representative of others used by each of
the four species studied. The analyses included investigations of~K1)
characteristics of airborne and undervater ambieat noise, (2) characteristics
of industrial noise sources, including aircraft, small boats, fishing traﬁlers
and commercial cargo traffic, and (3) sound transmission loss in aif, water

" and through the air-water surface.

Inter-site Population Sensitivity Index (IPSI)

As a means to evaluate the potential vulnerability of each haulout site
to noise and disturbance, we developed a quantitative rating system (IPSI)
whereby an index of sensitivity was assigned to each site. IPSI values were
compuied from rank scores assigned to eight categories associated with each
site occupied by each of the four pinniped species. The eight categories were
(1) the peak count of a particular species of pinniped recorded at . a site
siace 1980, (2) the mean maximum number of animals recorded at a site during
the past three decades and during the most recent count at the site, (3) the
proportion of the current total estimated Bering Sea population present at a
particular site, (4) the age and sex composition, and the kinds of behavioral
activities that have been recorded at a site, (5) the duration of use. of a
haulout site, (6) coansistency of use of a haulout si:e; (7) various physical
characteristics of the site, including substrate type, local relief, water
depth and proximity to airports, shipping lanes, human settlements, and (8)
species characteristics, i.e. susceptibility of animals of this species to
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noise and disturbance and éhe potential for mortality. Sites that rated high

had high IPSI scores and were considered most seasitive.

Norton Basin Planning Area

There are 14 haulout sites in this planning area; they are used by two of
the four species of pinnipeds studied. No northeran fur seals or harbor seals
haul out in significant numbers here. Twelve of the 14 sites are used by
Pacific walrus. Two haulout sites, the one on North Punuk Island, and the one
on King Island ranked high in our IPSI evaluation scheme. Northern sea lions
have occasionally hauled out at Southwest Cape- on St. Lawrence Island and on
nearby South Punuk Island. However, there is no current information concefning

the use of these sites by sea lions.

St. Matthew-Ball Planning Area

In this planning area 24 haulout sites are used by three of the four
pinnipeds studied; there are no northern fur seal haulout sites in this ares.
Most of the sites (ll) are used by northern sea lions, however none ranked
high in the overall IPSI evaluation scheme. Pacific walrus sites were second
in abundance (8) and four of these, all oa St. Matthew or Hall islands, raaked
high. Harbor seal sites were least abundant (5) in this plaaning area, but the
site(s) in Kuskokwim Bay ranked relatively high. This area, and the areas to
the east near Avinof Point, may be the most northeriy major harbor seal
pupping areas in the eastern Bering Sea.

North Aleutian Basin Planning Area

This planning area contains 44 haulout sites used by three of the four
species studied; no northern fur seals haul out in this planning area. Barbor
seals used 22 of the sites including 9 (202) that rated high in our IPSI
evaluation scheme. Twelve sites were occupied by northern sea lions; and at
least six (142) of these were ranked high. Ten sites are occupied by Pa&ific

walrus, and five (11%) of these were ranked very high.




Abstract xii

St. George Basin Planning Area

This planning area has 54 haulout sites used by three species; this is
the largest number of haulout sites in any of the four planning areas in the
eastern Bering Sea. There are no consistently used Pacific walrus haulout
sites, but all 22 northern fur seal haulout sites in the eastern Bering Sea
are found here (Pribilof Islands and Bogoslof Island). Seveateen sites are
occupied by northern sea lions, and 6 (11%) of these were ranked very high in
our IPSI evaluatioan scheme. At least 15 sites are used by harbor seals, and
three (62) of these (two in the Fox Islands and one on Otter Island) were

ranked very high.

Overall, we evaluated 120 of 136 terrestrial haulout sites in four
different OCS Planning Areas in the eastern Bering Sea. Of the 44 sites in the
North Aleutian Basin Planning Area, almost half (20 sites; 45%) ranked high in
our IPSI evaluation scheme. This aumber represepth almost half of the total 4l
most highly rated sites in the study area. Of the 54 sites in the St. George
Basin Planning Area, 19 (35%) were rated high; this number was strongly
influenced by 10 highly ranked northern fur seal sites on the Pribilof
Islands., Of the 24 sites in the St. Matthew-Hall Planning Area, 5 (212) rated
high in our IPSI evaluation, and most (4 of 5; 80%) were sites occupied by
Pacific walrus. Of the 14 sites in the Norton Basin Planning Area, only 2
rated high in our IPSI evaluation; both of these sites were occupied by

Pacific walrus.
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INTRODUCTION

Background

‘In Alaska four species of pinnipeds congregate, often by the thousands or
tens of thousands, at specific terrestrial haulout sites along island and
mainland coasts of the eastern Bering Sea. These species are the northern fur

seal (Callorhinus ursinus), northern or Steller sea lion (Eumatopias jubatus),

harbor seal (Phoca vitulina richardsi) and Pacific walrus (Odobenus rosmarus

divergens). Except for the walrus, these species may occupy terrestrial
haulout sites during pupping, nursing, mating and molting, which are all
potentially times of elevated stress. (Mating, pupping and nursing by Pacific
walruses occurs during Jaauary through June in the pack-ice rather than at
terrestrial sites.) Consequently, acoustic and/or visual disturbancg.of
animals at terrestrial haulout sites could adversely affect these aand other
fuactious, or could further decrease resistsnce to parasitic infection,

thermoregulatory impairment, disease and other stress factors.

In recent years, the northern fur seal, northern sea lion and harbor seal
populations in the North Pacific region including Bering Sesa have experienced
gignificant declines. These declines have been attributed to a variety of
causes, e.g., entanglement in abandoned or discarded fishing gear, disease and
parasitic infections, and reductions (priancipally through overfishing) in the
abundance of principal prey species. However, there have been few studies of
the potential sensitivity of these pinniped species to industrial disturbance
near haulout sites. Additionally, although the Bering Sea population of the
Pacific walrus has increassed markedly in the past decades, mass mortality has
occurred at some locations, and it has been suggested that this species may be

sensitive to certain vessel and aircraft traffic.

Literature exists which identifies Beriang Sea haulout locations for the
four pinniped species. However, site~specific population information has not
been combined with known behavioral and acoustic information to describe the
potential for disturbance of these four pinniped species by oil and gas
development activities in the Bering Sea. The present study was coanducted on

behalf of the U. S. Department of Interior, Minerals Management Service, in
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" anticipation of eventual o0il and gas exploration and development on the Outer’
Continental Shelf of the eastern Bering Sea. The purpose of this study was to
provide an up-to-date and comprehensive synthesis of available information of
the known and expected effects of (1) underwater noise, (2) nearby vessel
traffic, (3) low-flying aircraft and (4) other associated human disturbances
on major concentrations of northern fur seals, northern sea lioms, harbor

seals and walruses at rookeries and haulouts in the eastern Bering Sea.

Objectives
The principal objectives of this investigation.were as follows:

1. Summarize the literature and compare the year-round utilization of
major Bering Sea haulout sites by northern fur seals, northern sea
lions, harbor seals and Pacific walruses. This objective included (a)
a review of available literature on the distribution of the four
pinniped species in the Bering Sea adjacent to Alaska, (b) the
identification of the major haulout sites for these species, (c) an
analysis of the use of major haulout sites by different age and sex
cohorts, and (d) a summarization and estimation of the year-round use
and relative biological value of each major haulout site to each
species,

2. Summarize and quantify available information on the effects of
industrial disturbances on the four major species being studied. This
objective included (a) a summary and comparison of available
information on the immediate and long-term effects of acoustic and
visual disturbance on individuals and on coacentrations (haulout
sites) of the four species of pinnipeds, (b) a discussion of the
applicability of information available for other pinniped species, and
(¢) a review of responses of marine mammals to various acoustic
stimuli,

3. Based on data obtained in 1 and 2 above, estimate the relative
vulnerability of the major haulout sites to industrial disturbances.

4., Assess whether disturbance to specific haulouts may have
population-level effects on the above mentioned four species.

5. Conduct an analysis of the acoustic environment of representative
pinniped haulout sites.




Methods 3

Studz Area

The study area for this project is the Bering Sea adjacent to Alaska
(Fig. 1) including the mainland coast from Cape Prince of Wales in the north
‘to Cape Krenitzin at the tip of the Alaska Peninsula, in the south. It also
includes all of the islands in the Bering Sea from Little Diomede Island in
the north. (in Bering Strait) to Unimak Island and the Fox Islands in the

eastern Aleutian chain. Umnak Island is the most westerly island considered in

detail in this review.

Some information from haulout sites on the Pacific Ocean sides of some of
the Fox Islands (i.e., Ugamak I., Aiktak I.) are also considered. In general,
however, we have restricted our investigations to haulout sites on the Bering

Sea sides of the eastern Aleutian lslands.
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Tetminologz

Throughout this report we use the terms 'haulout site', 'rookery', aad
'hauling ground' or ‘'haulout'. These terms refer to any site where pinnipeds
traditionally haul themselves out of the water; however, the terms are not
used synonymously. Haulout sites are composed of 'rookeries' and 'hauling
grounds' (or ‘'haulouts'), which serve different biological functions for

northern fur seals, northern sei lions, and other eared seals.

For northern fur seals, rookeries are areas éenerally near the water
where females have their pups, where males and females congregate to breed,
and where pups are raised. Hauling grounds are geannlly located near.ghe
rookeries but are more inland, and are occupied by non-breeding individuals
during the breeding season. Some adult males may move to hauling grounds after

the breeding season.

Similar to northern fur seals, northern sea lions givé‘birth, nurture
their pups, and breed at traditional, well established rookeries. Hauling
grounds are'often adjacent to the rookeries and are occupied by non-breeding
or "bachelor" males (3+ years of age), and later by harem bulls. Bachelor bull
northern sea lions aggregate at hauling grounds and spend much of their time
mock-fighting or making occasional trips into the rookeries where they are
chased by resident males., Unlike fur seals, northern sea lions haul out
throughout the year, rather than only during the breeding season. In the
~ present report we make a distinction between northern sea lion rookeries
(breeding/pupping areas) and haulouts.

Harbor seals often congregate to feed and give birth at traditional
sites, but these sites do not fit the definition of a rookery as described
above, i.e., where males have well established territories in which females

are defended and bred, and pups are born.
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Walrus (mainly males in the preseat sﬁudy) haul out at tra&itional
terrestrial sites in the stddy area, but these sites are not rookeries; few
females are present at terrestrial sites in the Bering Sea except in the far
north during late fall. During this period, males may fight over females, but
virtually all breeding and pupping occurs in the pack—-ice during late winter
through spring. The 'Glossary' provided in Appendix 9 gives more details and

documentation of terminology used in this report.

Reviev and Summary of Information on

Pinniped Populations and Disturbance

Initially we conducted & search of data bases such as ASFA (Aquatic
Sciences and Fisheries Abstracts), ASTIS (Arctic Science and Technology
Information Service), BIOSIS Previews (Biological Abstracts) and NTIS
(National Technical Information Service). We also comducted thorough searches
for relevant information in libraries at (1) the U. 'S. National Marine Mammal
Laboratory (Nat. Mar. Fish. Serv., NOAA, Seattle, WA), (2) the Pacific
Biological Station (Dept. Fish. and Oceans, Nanaimo, B.C.), (3) the University
of British Columbia, Vancouver, B.C., (4) the various offices of LGL Limited

"(King City, Ontario; Sidney, B.C.) and LGL Alaska Research Associates
(Anchorage and Fairbanks, Alaska), (5) office and staff libraries of the U. S.
Fish and Wildlife Service in'Alaska (Anchorage, Fairbanks, King Salmon, Cold
Bay, Dillingham) and (6) office and staff libraries of the Alaska Dept. of
Fish and Game (Anchorage, Fairbanks, King Salmom, Dillingham, Nome). Important
sources of valuable information for this study have been personal

_ communications from people who are currently working or have in the past

worked extensively with pinnipeds in the Bering Sea and elsewhere,

We summarized pinﬁiped population information for each major haulout
site, i.e, éith a few exceptions, a site where at least 12 of the total
population had been recorded since 1950. Since populations of some species
have fluctuated greatly in the past 2-3 decades, and no doubt will coantinue to
do so in future years, we decided that it was not justifiable to exclude a

haulout site because it had not been used in the past 10 years.
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Counts at haulout sites may be influenced by a large number of factors,
e.g., time of year, time of day, weather coanditioms, visibility, typé of
observation platform (aircraft, ship, boat, land), count procedure, observer
ability, disturbance levels at sites, and nature of survey (opportunistic or
otherwise). Counts at some sites on the same day may fluctuate from several
thousands (or tens of thousands) of individuals to virtually none. As noted in
most summary tables in this report, counts of northern sea lions, harbor seals
and Pacific walruses are from many different sources, and many data have not
been collected in a systematic or consistent manner (data for the northern fur
seal are an exception). For this reason, in our main summary tables we present
peak counts at each site for each of the four decades since the 1950's (Frost
et al. 1983 used a similar approach), as well as the most current count and
year of most current count for each site; details of all other individual
counts are given in Appeadices 6 through 8. In many cases, the most curreat
count is often significantly lower than the peak count for the 1980's (because
of receat regional population declines). When available, we give a breakdown

by age and sex.

Inter-site Population Sensitivity Index (IPSI)

The importance and vdlnerability to disturbance, i.e. the sensitivity of
each haulout site used by each of the four species, was computed and an later-
site Population Sensitivity Iadex (IPSI) was generated for each site using a
series of variables or factors related to (1) the location and major physical
characteristics of the haulout site being considered, (2) the status,
composi:ion and trend in numbers of the population being considered, and (3)
the species being considered and its general respoanse to disturbance (based on
the literature). These variable factors and the way they fit into the later-

site Popuiation Sensitivity Index (IPSI) are described in more detail below.

The eight variables associated with each species and each site were
ranked on an integer scale (1 through n) according to the total number of
sites (n) considered for the species in question. Where variables (or factors)
at two or more sites were of equal importance, they were treated as ties
(ranked equally). In instances where two_factors were highly interdependent,

they were pooled into a single complex factor in order to reduce bhias. It
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should be pointed=out, however, that most of the variables considered in this
analysis were to some degree dependent on one or more of the other variables;
it was oot possible to eliminate all redundancy and/or bias in this ranking
procedure. Thus, because of inherent unavoidable bisses, the evaluation
procedures that we used should not be considered a rigorous Qtatistical

treatment.

A mean rank was computed from the rank scorea.for each site. These meaans
were then ranked~again to determine the overall Inter-site Population
Sensitivity Index (IPSI) for each site considered. For example, if there weté
25 haulout sites described for a particular species of pinniped, then the site
with the lowest overall mean rank (based on currently available information)
had the highest IPSI score-~-i.e., was considered a site where severe

disturbance could cause population-level effects.

Important variables or factors considered in eéaluating each site were as

follows:

1. The peak count of a particular species of pinniped recorded at a site
since 1980. This peak emphasizes the most curreat counts (1980's count
and the most current count) at a particular site. Peak count data for
northern fur seal, northern sea lion, harbor seal and Pacific walrus
are from Tables 3, 5, 6 and 7, respectively.

2, The mean maximum number of animals recorded at a site during the past
three decades and during the most recent count at the site. This
provides an indication (but only an indication) of the degree of use
of the site over the past 30 years. The values given in Tables 8
through 11 are based on the average of peak counts for each of the
1960's, 1970's, 1980's, and the most current count at the sites given
in Tables 3, 5, 6 and 7. Data from the 1950's, although presented in
many of the review tables in order to provide historical perspective,
have not been included in the evaluation scheme. '

3. The proportion of the current total estimated Bering Sea population
present at a particular site. A site that supports a large percentage
of the population is counsidered more important than a site that
supports only a small percentage. The values given in Tables 8 through
11 are the proportions based on current counts, i.e., the most current
count recorded siace 1980 and the most receat population estimate
given in Tables 3, 5, 6 and 7, respectively.
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Age and sex composition, and the kinds and amount of behavioral
activities that have been recorded at a site. A large and complex site
that is used for pupping and nursing, and for breeding was counsidered
to be more important to a species and potentially more sensitive than
a small site or a site used only for resting, or oaly by subadults.
This factor therefore actually includes several important variables--
(1) age/sex composition and complexity of the site, and (2) behavior--
and both are highly ianterdepeandent. Information on the age/sex
composition (and thus behavior), and complexity (number of
subdivisions and areal extent) of the site are given in Tables 3, 5, 6
and 7, and in Figures 13, 14, 15 and 16, respectively.

Duration of use of a haulout site. A site that is used for a large

- part of the year is considered to be more important and more

vulnerable than a site used ouly interaitteantly (e.g., only during
migration). Since sites that are used for a large part of the year
oftean are the rookeries, where various age and sex classes and a
variety of different behaviors are exhibited, this variable is
obviously related to several of the other variables. Duration of use
was computed for each species using information given in the
literature; e.g., Table 2 for northern- fur seal where virtually .all
sites have rookeries and are occupied for about seven moanths (0.583
yr). Ouly some northern sea lion sites are rookeries or are near
rookeries, which are occupied for an extensive period (0.500 yr, Table
3). Other southern Bering Sea sites may be used for about 0.250 yr and
more aortherly sites are used for only 0.167 yr (see Table 9). Harbor
seal sites are also occupied for various duratioans depending on their
geographic location and the average position of the ice front during
winter. Southern sites are occupied by seals all year while the
northerly sites are occupied for only about six moanths (0.500 yr,
Table 10). Similarly, Pacific walrus occupy sites for various periods
depending on the sex and age composition of the animals and the
location of the site (Table 11). Southern sites are used almost
exclusively by males for periods ranging from 2 to 7 months (0.167 to
0.580 yr). Northerly sites may be used by all ages and sexes for
periods ranging from 2 to 4 months (0.167 to 0.333 yr).

Consistency of use of a haulout site. A site that is used every year
is considered to be more important and more vulnerable than a site
that is used ouly sporadically. Rookeries are used most consistently
from one year to the next; thus, there is a strong relationship
between counsistency of use of a site and the age/sex classes,
behaviors and duration of use of a site. Cousistency of use of a site

is determined by the frequency with which animals are recorded at

sites during different surveys over a period of years.

Site characteristics, i.e., the physiography and associatad
susceptibility of the site to disturbance. This factor is based on cthe
major physical characteristics of the site, e.g., the substrate,
vertical relief, bathymetry, etc., in the immediate vicinity of the
site, and its proximity to sources of disturbance. Any site located
within 5 km of a source of noise or disturbance (shipping lanes,
airports aand/or air traffic lanes, settlements, etc.) was ranked high
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in our evaluation scheme. Other sites not located close to noise or
disturbance sources were ranked in accordance with the physical
characteristics of the site.

8. Species characteristics, i.e., susceptibility of a species to
disturbance. This factor is based on how the species responds to
disturbances of differeant types (based largely on the literature
presented in this report). It is dependent to a degree on the
composition (age/sex, -behavior) of the animals present at the site,
how that segment of the population is affected by disturbances, and
whether or not there is a high, medium or low probability of mortality
as a direct or indirect result of noise/disturbance. Species that are
known to have suffered mortality as a result of noise/disturbance
(e.g., Pacific walrus, northern sea liom, harbor‘ seal) were ranked
high, and others (e.g., northern fur seal) were ranked lower (Tables 8

through 11).

Analysis of the Acoustic Environment

We also conducted a separate analysis of the acoustic enviroameat of
eight haulout sites (see Appendix 1). These sites were considered to be
representative of those used by each of the four pinniped species considered
in the present study. The physical conditions (location in the study area,
proximity to hoise sources, site substrate, slope of beach and sea bottom,
bottom type), and pinniped use of these eight sites were included in our
selection criteria. The analyses included investigations of the following

topics:

1. Characteristics of airborne and underwater ambient noise.

2. Characteristics of industrial noise sources, including aircraft, small
boats, fishing trawlers and commercial cargo traffic.

3. Sound transmission loss in air, water aad through the air-water
surface.

- The ambient noise characteristics of the sites were estimated using data
obtained from studies of similar areas. The noise source characteristics were
obtained from data reported in the literature and data in the archives of BBN
Systems and Technologies Corporation. Transmission lossvtharacteristics for
airborne and underwater sound were estimated using standard analytical
procedures and computer models (see Appendix 1). An analytical procedure was

developed for prediction of transmission of sound from aircraft into shallow
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" water, since an existing procedure was not available. Procedures are described

for using the information obtained in this study to predict noise exposure
levels and to develop 'zone-of-influence' estimates for the various species of

concern. All of these procedures are described and discussed in detail in
Appendix 1,
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The following results are presented in several sections, in accordance
with the general objectives of the study. The first sections give descriptions
of importint background life-hiatoryAinformation about each of the four
species, information about patterns of occupancy and history of_use of key

haulout sites, and information about the location and status of haulout sites
for each of the four species in the eastern Bering Sea. Later sections (1)

review information on the effects of disturbance and noise on pinnipeds, and

(2) review information on acoustic processes that may be relevaat to OCS

development near pinniped haulout sites in the eastern Bering Sea (Appendix
1). Specific descriptions of the physical characteristics and maps of each

major haulout site are givén in Appendices 2 through 5.

Northern Fur Seal (Callorhinus ursinus L.)

Background

~ The northern fur seal belongs to the family of eared seals (Otariidae);
it is a medium-sized pinniped with adult bulls in prime condition on their
breeding territories measuring about 2-3 m in length and weighing between 135
and 280 kg. Northern fur seals remain at sea for most of the year, often far
from shore along the continental shelf and slope. The distribution of northern
fur seals in the Pacific is from the Bering Sea to Southern California and
Japan (Fowler 1585, In press). Figure 2 shows the general distribution of this

' species in the eastern Bering Sea.

No individual fur seal older than a neounate speads longer than 60-70 days
of the year on shore (Gentry 198l1). Males reach sexual maturity by about 6
years of age and females by 4-5 years of age; they give birth to & single pup
(very rarely twins) weighing 4.5-5.5 kg each year. Adults may live to be
almost 25 years of age (Fowler 1985, In press).

Northern fur seals are the most abundant marine mammal in the Bering Sea,
but recent declines have occurred throughout its range. The current worldwide

population of 1,173,000 is significantly less than the 1,765,000 individuals
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reported in the mid 1970's by Lander and Kajimura (1982). Similarly, the
number of fur seals estimated on the Pribilof Islands has declined from 1.3
million in the mid~=1970's (Lander and Kajimura 1982), to 0.9 million in the
mid-1980's (North Pacific Fur Senl Commission 1984, cited in Bigg 1986:383),
to the current estimate of about 0.8 million individuals. This represents a
decline since the mid- to late 1970's of about 4-8Z per year (average = 6.1%;
Fowler 1985). Recent studies indicate that the decline niy in part be the
result of increased mortality of younger age classes through entanglement in
abandoned and lost-fiahing gear and other debris (Fowler 1984, 1985, 1987, In
press; Yoshida and Baba 1985). Because of the decline, the National Marine
Fisheries Service recently (May 1988) listed the Pribilof Island; population
of northern fur seals as a 'depleted species' under terms of the Marine Mammal
Protection Act of 1972 (MMPA).

-

Fur seals come ashore at several important locations in the North
Pacific, Bering Sea and Sea of Okhotsk, though mainly during and after the
breeding season (May-November). The distribution of northera fur seal haulout
sites (rookeries and hauling grounds) in the eastern Bering Sea is limited to
the Pribilof Islands including Sivutch (also known as Sea Lion Rock) and
Bogoslof Island (Fig. 3 and Abpendi; 2) which are used by about 70-74% of the
world population of this spécies. This relatively restricted distribution of
haulout sites is thought to be related to nearby oceanographic features. Lloyd
et al, (1981) speculaﬁed that the feeding habitats of all fur seals, not just
those in the Bering Sea (Perez 1979, Perez and Bigg 1980), consist of the
outer continental shelf and oceanic domains, and that "only islands in or

_immediately adjacent to the [very productive and food-rich] outer shelf

domains are suitable for fur seal rookeries."

Patterns of Occupancy at Haulout Sites

Bigg (1986) conducted a detailed investigation of the rather complex
patterns of arrival and departure of northern fuf'seals at haulout sites on
St. Paul Island in the Pribiiofs (see discussion above). Arrival and departure
patterns on St. Paul probably are also representative of arrival and departure
patterns on St., George Island, also in the Pribilofs (M., Bigg, pers. comm.

1987). Northern fur seals occupy haulout sites at different -times depending on
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their sex and age. In general, the oldest and strongest bulls return first,
followed by younger bulls and adult females, followed by even younger bulls
and females (Table 1), The first bulls begin arriving at Pribilof Island
rookeries in early to wmid-May and usually abandon their territories by
mid-August. Pregnant females begin arriving in mid-June. Females usually give
birth within a day of arriving at the rookery, but it is not unusual for some
females to give birth up to three days after arriving. The peak of'pupping is
in early July (Fiscus 1986). Pups are nursed until the female breeds 5-6 days
after giving birth (Gentry and Holt 1986). Females then return to sea to feed
for several days (mean 3.5 days, Loughlin et al. 1987). This is the first
period of feeding by females after their arrival at the rookery. The female
continues to come and go to and from the rookery for about 120 days (Gentry
and Holt 1986). She travels to sea for periods averaging 5.7 days in July and
7.3 days in August; each feeding period is followed by two days of nursing

(mean 1.9-2.2 days according to Loughlin et al. 1987 and Gentry and Holt 1986,

Table 1. Summary of the timing of arrival of hauling grounds and rookeries by
northern fur seals of different ages and sexes, St. Paul Island,
Bering Sea, Alaska (from Bigg 1986).

Sex Site* State¥* Age Date of Last Arrivaliw¥ Abundance
Male R - 1 Late Sep to early Oct Few
HG - 2 Mid-to late Aug 2 yr >l yr
HG - 3 Late Jul B 3 yr D2 yr
HG - 4 Mid=Jul all
HG - 5 Late Jun to early Jul all
HG - 6 Late Jun all
R - >7 Late Jun all
Female R NP 1 Oct to early Nov . Few
HG,R NP 2 Mid-to late Sep 2 yr 21 yr
- BG NP >3 Mid-Aug 3 yr >2 yr
HG P >4 Mid-Aug all
R P >4 Mid=Jul - ’ all

* R = rookery; HG = hauling ground.
*% NP = not pregnant; P = pregnant.
*%* Date when essentially all seals have arrived.
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rebpectively). This process continues until the pups dre weaned. Adult females
start to leave the rookeries in early October (Gentry 1981) and departure
coantinues into November (Table 2). Pups first enter the sea at about 4-6 weeks
of age, but may remain at the rookery until early November (Fiscus 1986).

Table 2. A summary of the occupancy of haulout sites on the
Pribilof Islands, Bering Sea, Alaska, by different age
and sex classes of northern fur seals.

May Jun 'Jul Aug Sep .0ct Nov Dec

Breeding Bulls 1* 2 3 y
Adult Females 1 Jaw

Subadult Males 1 kKL

Subadult Femgles 1 3 —

Pups 1 — 3 e

% '1' in the time line indicates the approximate earliest dates
of arrival, '2' indicates the approximate date of abandonment
of territories by adult bulls and breskdown of the social
structure of the rookery, and '3' indicates the beginning of
the departure of fur seals from the islands and the start of
the southbound migration.

The 3 to S~year-old males begin to haul out om the hauling grounds in
late June, and younger animals continue to arrive well into September. The
latest arrivals include many 2-year-olds. Although most yearlings remain at
sea and do not return to haulout sites, a few yearling females may make brief
visits to the periphery of rookeries or hauling grounds as late as early

November.

Location and Status of Northern Fur Seal Haulout Sites

Pribilof Islands

8St. Paul Islamd. There are 14 distinct haulout sites (rookeries with
associated hauling grounds) on St. Paul Island (Table 3; Appendix 2; Kozloff
1985). The history of use of these haulout sites (Table 3) shows a general

decline in the number of breeding bulls and pups since the 1950's. The most
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Table 3. Peak numbers of norther fur seals at major haulout sites (all are rookeries) in the Bering Sea, Alaska #

19 50's* 19 60's* 19 70's* 19 80's** Cur rent
Haulout Site — ——— —— D ———eeees
(Rookery) Breed. Pups Breed. Live Breed. Live Breed. Pups Breed. Pups
Bulls  Bom Bulls __ Pups Bulls Pups Bulls (Est)t Bulls (Est)t

St. George Island 1958* 1961* 1966* 1979*  1973*  1984°* 1984** 1986** 1986**
Zapadni Ky, 363 8970 182 6821 157 5393 140 4809
South 276 335 7574 210 11164 247 8484 200 6870
North 98S No 1235 26507 674 19987 53 2030 599 20576
East Reef - 212 Daa 169 2648 132 2922 96 3298 92 3160
East Cliffs 350 366 10208 282 10290 279 9584 282 9687
Starays-Artil 426 375 8854 236 6540 101 3469 81 2782

SUBTOTAL 2619 2843 64758 1716 S7T14 1473 50598 1394 47884

St. Paul Island 1959* 1935* 1961* 1961* 1978¢ 1975°  1984°* 1984** 1987** 1987**
Lukanin 219 231 wKitovi 120 5704 119 4088 76 2611
Kitovi 600 609 24005 282 12968 6 8107 219 753
Gorbawch 856 842 17103 810 17038 358 12297 280 9618
Ardiguen 119 No 153 w/Reef 93 2714 55 1889 57 1958
Reef 1663 1825 69246 455 27561 526 18068 427 14667
Morjovi ™1 878 27628 518 21284 361 12400 245 8416
Vostochni 1568 Specific 1898 19899 1093 41356 811 27858 570 19579
Little Polovina kKx) 34 8794 107 3415 46 1580 19 653
Polovina Cliffs 740 870 w/Polovina 569 24870 404 13877 318 10923
Polovina 291 Data 3sé 21663 126 4355 70 2405 56 1924
Tolstoi m 1149 34883 719 31108 614 ~ 21091 483 16591
Zapadni Reef 258 n 5850 203 723 . 210 7213 145 4981
Lintle Zapadmi 583 666 13294 519 21168 367 12606 280 9618

i 1011 . 1068 42102 882 36815 626 21503 443 15561

SUBTOTAL 10003 461000 11163 284469 6496 257636 4803 164982 13618 124623

Sivutch . 1968* 1966* - 1979* 1970'stt 1980'se 1980'st+ 1980'ss 1980'st+

166 17922 470 20000 582 20000 $82 20000

a«;gonlov NoDeta NoData NoData NoDeta NoDam NoDeta 1980** 1980** 1984** 1984°*
and 1 2 7 14

GRANDTOTAL 12622 461000 14172 367149 8682 335360 6859 235582 5601 192521

# Note: data in this table sre from many different years and may not have been collected in a systematic manner.

* 1950's, 1960's and 1970’s dats are from Lander (1980).

** 1980's and ‘Current’ dats are from Lloyd et al. (1981), Kozloff (1986) and NMFS files.

+ Estimates of pup production are based on the ratio--Breeding Bulls : Pups = 1 : 34.35 (Kozloff 1986:11).

11 Recent anmual pup production on Sivutch (Lander and Kajimura 1982:322).

+ Est of recent snnual Breeding Bulls on Sivutch are based on the ratio - Breeding Bulls:Pups =1:34.35 (Kozloff 1986:11).
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current estimates indicate that about 124,500 pups (plus at least the same
number of adult females) and about 3600 harem bulls used these 14 haulout
sites during 1987 (NMFS file data).

8ivuteh. This haulout site is located on a small island about 0.5 km S of
St. Paul Island (S of the rookery at Reef; Appendix 2). Jordan and Clark
(1898) reported about 6000 fur seals during investigations there late in the
last century, and Laander and Kaj{mura (1982) indicated that the rookery at

this haulout site produces about 20,000 pups each year.

St. George Island. There are six distinct haulout sites on St. George
Island (Appendix 2; Kozloff 1985). A decline in the number of breeding bulls
and pups similar to that recorded on St. Paul Island is also evideant om St.
George Island (Table 3). The most curreat estimaﬁen indicate that about 48,000
pups (plus at least the same number of adult females) and about 1400 harem
bulls used these 6 haulout sites during 1986 (NMFS file data).

Bogoolof Island

Bogoslof Island is volcanic ia origin; it rose from the sea about 65 km
aorth of Umnak Island in the eastern Aleutiaas on 18 May 1796 (Orth 1967, Byrd
et al, 1980; see Appendix 2). Today it is abgut 1.5 km long, and supports a
very small number of reproductively active northern fur seals (Table 3).
Nevertheless, the number of fur seals using this haulout site has grown since
1980 (Lloyd et al. 1981). The most current estimates indicate that 14 northern
fur seal pupe (plus the same number of adult females) and 7 harem bulls used
this site during 1984 (NMFS file data) .

Northern Sea Lion (Eumatopias jubatus Schreber)

Background

The northern or Steller sea lion belongs to the family of eared seals
(Otariidae). The northern sea lion is the largest of the eared seals, with
some bulls exceeding 3 m in length and 1000 kg in weight. This species breeds

along the west coast of North America from the southeastern Bering Sea and the
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Aleutian Islands to southern California, It also breeds in Asia on the Kurile
Islands, in the Sea of Okhotsk and on the Kamchatka Peninsula (Gentry and
Withrow 1986, Loughlin et al. 1987; Hoover 1988a). Major breeding concentra-
tions of this species in North America occur mainly in the northwest Gulf of
Alaska and the Aleutian Islands; Forrester Island, off SE Alaska, is also a
major rookery. Figure 4 shows the general distribution of this species in the

eastern Bering Sea. . .

Similar to fur seals, the birth and the nurturing of pups and breeding by
northern sea lions occurs on traditional, well established rookeries. As
mentioned earlier, however, northern sea lions may haul out chroughout the
year (at different sites), rather than only during the breeding season.

Nevertheless, there are definite seasonal peaks in haulout activity.

The annual distribution of northern sea lions is such that more males are
seen along the north coast of North America during winter than during summer;
individuals from California migrate northward during winter and return south
in summer. Similarly, juvenile males from haulout sites in the Aleutian and
Pribilof islands migrate north into the ceatral and northern Bering Sea in

late summer, then return south as ice begins to form.

The maximum size of the northern sea lion population for the 1974-1980

period was estimated to be about 290,000 individuals (some pups included);

more than 196,000 (67.6%) of this total were counted in Alaska (Loughlin et
al. 1984). The numbers of northern sea lions counted in Alaska during
1974-1980 apparently was unchanged since surveys in 1956-1960 by Kenyon and
Rice (1961) and Mathisen and Lopp (1963). However, there had been a

_significant shift in their distribution. Fewer sea lions were using haulout

sites in the eastern Aleutians (Braham et al. 1980), and more were using
haulout sites in the central and western Aleutians (Fiscus et al. 1981). Since
1980 there have been further significant ‘declines in the number of northern

sea lions at most sites in Alaska.

The area from the central Aleutian Islands (Kiska Island eastward) to the
central Gulf of Alaska (Sugarloaf and Marmot islands, north of Afognak Island)

has been studied more systematically than most other areas of Alaska (see
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Merrick et al. 1987), and best shows the recent declines in numbers. About
140,000 northern sea lions were counted in this area in 1958. Several
different indicators confirmed that by 1985 the number had declined to less
than 68,000; this represents a reduction of about 522 in 27 years or about

-2.7% per yr (Merrick et al. 1987).

It is suspected that these declines may have occurred in two phases. The
first decliné probably was confined to the eastern Aleutian Islands and
western Gulf of Alaska, and likely began in the early 1970s; it has.not been
possible to determine rates of decline earlier than 1969. Nevertheless, counts
in the Central Aleutians to the Central Gulf of Alaska region as a whole
declined by about 252 (~1.6% per yr) between 1958 and 1977 (Merrick et al.
1987). The second phase of the decline has occurred since 1977; all areas were
apparently affected and the overall reduction in numbers was about 361 (-5.22 .
per yr) during this 8-yr period (Merrick et al. 1987). Results of counts at
major haulout sites indicate that reductions may still be occurring in the .
southeastern Bering Sea as well as in the eastern Aleutian Islands and Gulf of

Alaska.

Compared to the information available for northern sea lions in the
Aleutian Islands and Gulf of Alaska, records for Bering Sea rookeries and
haulout sites are less comprehensive. However, dath given in Frost et al.
(1983) indicate that significant declines in the numbers of northern sea lions
also nge occurred at Walrus Island and Dalnoi Pt. in the Pribilofs, and at

Sea Lion Rock near Amak Island (North Aleutian Shelf).

The ultimate causes of the decline in the northern sea lion population in
Alaska are unknown (Merrick et al. 1987). However, it has been postulated that
disease (possibly Leptospira), changes in prey resources, mortality through
shooting, aﬁa possible entanglement in nets and other debris may all be
contributing factors. Some evidence suggests that changes in the quantity and
size of walleye pollock (Theragra chalcogramma), the principal prey of

northern sea lions, may be a significant factor in the decline (Frost and

Lowry 1986, Loughlin 1987, Bakkala et al. 1987).
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Patterns of Occuziﬁcz at Haulout Sites

Northern sea lions occupy haulout sites at different times depending on
their sex and aje. In general, the oldest and strongest bulls return to
rookeries first, followed by adult females. The first bulls begin arriving at
Aleutian Island rookeries in mid-May. They usually begin to abandon their
territories in wmid-July and move to nearby hauling grounds by mid-August
(Table 4). Some pregnant females also begin arriving at rookeries in Qid-uay;
pupping usually occurs within 2-3 days of arrival. Although pups are born at
Alaskan r&okoriol from mid-May through nid-Julj, the peak of pupping is during
the 10-20 June period (Calkins 1983).

Table 4. Aisunnary of the occupancy of haulout sites on the
Eastern Aleutian Islands and SE Bering Sea, Alaska, by
differeat age and sex classes of northern sea lioans.

May Jun Jul Aug Sep Oct Nov Dec

Breeding Bulls 1™ 2 3 ..
Adult Females 1 3 Lo
Subadult Males 1 and o
Subadult Pemales 1 3 Ll
Pups : 1 3 =

* ']' in the time line indicates the approximate dates of
arrival at rookeries, '2' indicates the approximate date of
abandoment of territories by adult bulls and breakdown of the
social structure of the rookery, and '3' indicates the
beginning of the departure of sea lions from their haulout

sites in the study area.

Pupp'ﬁ&jit-nurling-alno-t immediately after birth, aad are nursed until
the female braeds again, usually within two weeks of pupping. Females stay
ashore with their pups for an average of 6.7 days (+ 2 days) before making
their first feeding trip to the sea (Higgins et al. 1988). This is the first
period of feeding by females after they arrive at the rookery. They assume a
schedule of feeding at night and suckling their young during the day. At about
14 days of age pups first enter the sea; for about two weeks they restrict

s bl i,
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their swimming activity to littoral zone pools (Sandegren 1970). Each day they
spend more time in the water, and eventually joia their mothers on 'tours' of
deeper waters adjacent to the rookery. Pups are ususlly able to swim and dive

quite well after about 28 days in pelagic waters with their mothers.

The number of sea lions at rookeries during the breeding season show diel
fluctuations, with early morning lows and late afternmoon highs ro;ﬁlting from
the movement of females to and from the sea to feed (mostly nocturnally). The
numbers of sea lions in some locations are also affected by tide and weather
(Sandegren 1970; Withrow 1982). Calkians (1985) indicated that the areas over
which sea lions forage are very broad, extending from the intertidal zome to
the continental shelf break. '

Males leave the rookeries immediately after the breeding aggregation'
breaks down in mid-July to August. Most adult femsles and young have leftv
their rookeries by mid October. However, in the eastern Aleutian Islands the
majority of the breeding population is still present at haulout sites through
the end of October. As mentioned above, there is a general northward movement
of sea lions (primarily immature bulls) into the central and northern Bering
Sea. They usually occur in Iargest'nunbers on St. Lawrence Island (63°30'N)
during September. In the central Bering Sea region, sea lions also may haul

out on sea ice when it is present during winter and spring.

Location and Status of Northern Sea Lion Haulout Sites

There are approximately 15 rookeries and associated hauling grounds used
by large numbers of northern sea lions in the eastern Bering Sea, and there
are about 30 additional sites where smaller numbers have hauled out (Table 5;
Fig. §5; Appéndix 3). Only six of the total number of haulout sites are
rookeries where more than one or two pups are born, and all but one of these
sites are in the eastern Aleutian Islands or extreme southwestern part of
Bristol Bay. The exception is Walrus Island, in the Pribilof Islands group
(Table 5). Similar to the situation described for the northern fur seal (Lloyd
et al, 1981), the locations of key northern sea lion haulout sites, especially

the rookeries, may in part be determined by important oceanographic features
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which effect the distribution and abundance of principal prey (see earlier
discussion of northern fur seal). '

Sea lions occur irregularly and in small aunbers (usually as singles)
along the mainland coast of Alaska north of Cape Newenham; there are no known
rookeries or haulouts used on a regular basis in this area. General comments
of long-time residents indicate that single animals are known to have occurred
on Besboro Island, Cape Denbigh, Cape Darby, Rocky Point, Cape Nome, Sledge
Island and Cape Prince of Wales. During summer and asutumn Nunivak Island is
also regularly visited by relatively small numbers of ndrthera sea liqns, most
of which are presumed to be juvenile males. The largest number that has been
reported at any of these sites was 50 (Frost et al. 1983; Table 6.9). Lantis
(ia xenfon and Rice 1961) indicated that sea lions were familiar to all of the
Nunivak Island hunters, though they were not considered by them to bde
numerous. The sites near Cape Mendenhall and C¢pc Mohican are used most

frequently (E. Shavings, pers. comm.).

At St. Lawrence Island, sea lions usually occur in small numbers (1-6
animals) in the sutumn (Kenyon and Rice 1961). Reportedly sea lions are
molting when they haul out on St.vLawrenco Island. The two main haulout
locations are at Southwest Cape and on South Punuk Island (F.H. Fay in Kenyon
and Rice 1961). In one exceptional calc,'on 25 September 1953, Fay recorded
about 1000 northern sea lions hauled out on the rocks and beach at Southwest
Cape; three or‘four days later there were about 200 aninali hauled out on
South Punuk Island. Aside from this report, there have been no other sightings
of more than 100 snimals at haulouts in the St. Lawreace Island area. Farther

north, at King aud Little Diomede islands, sea lions occur 1rregulat1y, mostly

as sxnglo nnx.ala during late summer and autumn.

Harbor Seal (Phoca vitulina L.)

Backgrodnd

The harbor seal belongs to the family of true or earless seals

(Phocidae). The distribution of the Pacific .form (Phoca vitulina richardsi)

extends as far south as the coast of Baja California and north to the Gulf of

-

[T
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Alaska, along the entire Aleutian Islands, and into the Bering Sea (Jeffries
and Newby 1986; Hoover 1988b). Harbor seals are regularly found as far north
in the Bering‘Sea as the Kuskokwim River mouth and Nunivak Island, and as far
offshore as the Pribilof Islands where they are year-round residents (Frost et
al. 1983). On the other hand, large-scale seasonal movements apparently occur
in Kuskokwim Bay and northern Bristol Bay where many harbor seals are fouand in
summer but few are found in winter when the area is largely coveréd with ice
(Pitcher 1980; J.J. Burns, pers. comm. 1988). In general, the harbor seal is
replaced north of Nunivak Island by the ice—breeding spotted seal (Phoca
largha), whose pups are born much earlier and with white coats. Figure 6 shows

the general distribution of the harbor seal in the eastern Beaufort Sea.

An interesting situation exists in the Pribilof Islands area where harbor
seals occur in small numbers in all areas (especially when compared with the
northern fur seals) except on Otter Island. Johnson (1974) estimated that
about 1300 harbor seals were hauled out on Otter Island in 1974; Fiscus (cited
in Johnson 1974) estimated that there were about 1500 harbor seals throughout
the Pribilof Islands area. It should also be noted that the ice-associated
spotted seal (ggggg largha) is abundant on the pack ice in heavy ice years
when it exﬁends as far south-as the Pribilof Islands; a few of these seals,

mainly pups, occasionally come ashore.

Harbor seals are more=-or-less restricted to the coastal zone. Although
they do not undertake regular seasonal migrations on a large scale, they are
known to move considerable distances. One radio-tagged individual crossed a 75
km stretch of open water between two islands in the Gulf of Alaska. Other
individuals have been seen up to 80 km from shore. Tagging studies have shown
that young harbor seals move up to 250 km from their place of bir:h (Pitcher
1980). During the 1960's when the seals (primarily pups) were killed for the
fur trade, hunters active at haulout sites on the Alaska Peninsula recognized
that seals harassed and displaced from one site would move to another (e.g.,
from Port Heiden to the Seal Islands). Also, some harbor seals move northward

along the Alaska mainland during summer and éarly autumn,
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In general, most harbor seals haul out of the water to rest, give birth,
and suckle their pups. However, it is not necessary for them to be hauled out
to give birth; occasionally a pup is born and suckled in the water (J.J.
Burns, pers. comm. 1988). Sand and gravel beaches, sand and mud bars, reefs,
lovw lying rocks and ledges and pieces of ice are used as haulout areas. It is
probably important for harbor seals to haul out during the molt period. The
peak of the adult molt period on Otter Island (in the Pribilof Islands) was in
late August (Johnson 1974); this period is probably the same throughout most
of the Bering Sea.‘Accesi to food, freedom from disturbance, ready access to
vater, and protection from wind and wave action are among important criteria

for haulout site selection by harbor seals.

Harbor seals reach serual maturity at about 6 years of age, and may live

for 30 years (Jeffries and Newby 1986; Hoover 1988b). In the Bering Sea mating

takes place (in the water) mainly from mid-July to early August. As with other

phocids, there is a period of arrested embryonic growth and delayed.

implantation, with implantation occurring in late October to early November
(Burns and Gol'tsev 1984). Most pups are born during the early June to
mid=-July period. As a rule, pups are born on land. They enter the water
shortly after birth, as most preferred haulout sites in the study area are
avash during the twice-daily high tides. According to Lawson and Renouf
(1987), prior to weaning, pups spend as much time in the water as out of it.
They also found that the highly defensive behavior of mothers, together with
the maternal bonding immediately after birth (especially during the first five
minutes after birth), was respousible for maintaining early mother-pup
contact. After that short time, pups followed their mothers. Mother-pup pairs
vent into the water about 50 minutes after birth, Some pups apparently remain
with their mothers after weaning. In areas such as estuaries, where haulout
habitat is limited, they may segregate into oursery groups composed almost

exclusively of females with pups.

The population of harbor seals along the Pacific coast of North America
is composed of about 330,000 individuals, of which almost.80Z, or 260,000
individuals are found in Alaska (Jeffries and Newby 1986). The size of the
eastern Bering Sea population was coanservatively estimated to be about 30,000
in 1973. However, it was estimated that about 29,000 were present on sand and
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mud bars in the large estuaries on the north side of the Alaska Peninsula
(Izembek Lagoon, Port Moller, Seal Islands, Cinder River, Port Heiden and
Ugashik Bay) during the period 1975-1977 (Everitt and Braham 1980). Thus the
overall estimate for the Bering Sea may have been in excess of 30,000. Harbor
segls are difficult to census since the only time when they can be counted
with any degree of accuracy is when they are hauled out. Although they haul
out by the thousands ian some locations, the proportion of the total population
that may be hauled out at any one time is unknown, thus repeated counts

usually represent trends in gbundance rather than precise censuses.

Harbor seals and spotted seals reach the greatest dcgieg of sympatry in
the coastal zone from northern Bristol Bay (Naovak ﬁay) to Kuskokwim Bay.
Spotted seals occur in greatest numbers when the seasonal sea ice is present,
Thus they move farthest south in greatest numbers during late wianter and
spring, although some occur in the coastal zone during summer and autumn;
their sbundance in this area increases from south to north. Arvey (1973)
initiated a field study of sympatry in these seals and found that in summer, a
small proportion of the seals hauled out in Nanvak Bay were spotted seals; the
majority were harbor seals. Based on seals killed by subsistence hunters in
Ruskokwim Bayvduring May and July, Arvey also found that one species replaced
the other as the season progressed. All of the seals he examined in May were
spotted seals, whereas those taken in July were harbor seals. The relative
abundance of seals also showed a seasonal trend; seals vere very abundant in
May through early June and were much less gbundant by July. These finding
suggest that in the northern part of their range harbor seals are probably
migratory; they occupy northern coastal areas in summer that are vacated by

.spotted seals in late spring after the ice disappears.

Harbor and spotted seals are also sympatric on coastal areas of the
mainland from northern. Bristol Bay -northward, and around the central and
northern Bering Sea islands. The actual number of harbor seals in this area is
small and there are no known major haulout sites (i.e., where more than 100
have been reported to haul out). Nunivak Island seems to support the greatest
number, and they may occur there year-round; the largest numbers of harbor
seals recorded on Nunivak Island are at Ikookstakswak Cove, 5 km NE of Cape

Mohican, at the west end of the island (<45 seals), in the bays around Ikook

-
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Point at the extremes western end of the island (up to 70), and in the vicinity
of Cape Mendenhall on the southern tip of the island (up to 80). They are
present on islands of the St. Matthew group, thoaéh in small numbers, and they
probably occur infrequently in the St. Lawrence Island area.

Burns (J.J. Burus and F. H. Fay, unpubl. data) was able to confirm the
presence of harbor seals on St. Matthew Island based on defianitive photographs
taken by R. Johnson (Univ. of Ala-ka) on 20 August 1986. Bowever, spotted
seals are more abundant and they haul out in relatively large aumbers (more
than 100 in a herd) at several locations in this island group, as suggested in
Frost et al. (1983). According to L.F. Lowry (ADFG, Fairbanks, AK) only the
spotted seal was seen during observations on St. Matthew Island in mid-June
1986 when sea ice was still present. Few harbor seal pups are born on St.

Matthew Island and St. Lawrence Island, and the few that biologists and native

hunters have reported there are probably only seasonal residents during late

summer through early autumn.

Records of harbor seals north of Kuskokwim Bay are particularly poor,
although they are kanown to coastal residents as far north as St. Michael, on
the southern shore of Norton. Sound. They are usually referred to as "summer"

seals or freshwater seals.

Patterns of Occupancy at Haulout Sites

Pitcher (1980) meationed that studies in Washington State and San
Francisco Bay have shown that harbor seals may adapt the timing of haulout to
avoid human disturbance in some situations. Autumn haulout patterns by harbor
seals on San Miguel Island, California, indicated thit the>largest proportion
of individuals under observation hauled out between 13:00 and 15:00 h (Yochem
et al. 1987). Most seals remained hauled out less than 12 h, and most seals
were hauled out on fewer than 512 of the days sampled. Only about 40% of a
sample of tagged seals hauled out each day; only 192 of tagged seals were

hauled out durtng peak aftermoon hours.
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Renouf et al. (1981) found no recognizable diurnal pattern to harbor seal
movements where harbor seals hauled out in a shallow bay on the French island
of Michelon, in the Gulf of Saint Lawrence, Canada. They also found no
relationship betweea the direction and intensity of seal traffic and various

weather factors.

Johnson (1974, 1977) found more harbor seals hauled out on Otter Island,
Alaska during his morning census (09:00 h) than duriag his evening census
(21:00 h). In the southeastern Bering Sea, on the other hand, Everitt and
Braham (1980:285) found a strong inverse correlation between the number of
harbor seals hauled out and tide level. Significantly more seals were seen at
lower tides than higher tides, regardless of whether the tides were rising or
falling. This relationship has also been reported elsevhere (Scheffer and
Slipp 1944, Fisher 1952, Bishop 1967, Newby 1971; all seen in Everitt.and
Braham 1980). '

Repeat counts of harbor seals haQIed out at Port Heidean in 1971 (data
from Pitcher, in Frost et al. 1983; and Pitcher 1986) and on Otter Island in
1974 (data from Johmson 1974) illustrate the magnitude of day-to-day and
week-to-week fluctuations in the number of individuals recorded at haulout

sites (Fig. 7).
Location and Status of Harbor Seal Baulout Sites

Unlike the situation described for the northern fur seal and northern sea

lion, births of harbor seal pups apparently are not restricted to a select few

- rookeries. As indicated by their broad distribution and occupation of habitats

with ﬁany differeat physical characteristics, harbor seals are quite
adaptable. It is thought that areas with adequate prey, especially in large
expanses of shallow water, are necessary to support large harbor seal

populations.

The number of harbor seals recorded at haulout sites in the Bering Sea,
especially at some sites in the southeastern Bering Sea, has apparently
declined dramatically during the recent decade (Pitcher 1986). Numbers of

harbor seals may have been below carrying capacity during the early to mid

-
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Figure 7. Variability in counts of harbor seals at two haulout sites in the

Otter Island data are from Johnson (1974); Port

Heiden data are from Pitcher (1986, in Frost et al. 1983).

Bering Sea, Alaska.
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1960's when as many as 50,000 individuals were harvested in Alaska in 1965
(Pitcher 1980). The harvest declined until the early 1970's when the Marine
Mammal Protection Act of 1972 (MMPA) was passed. Currently, most of the
harvest is taken by Alaskan Natives under the Native Exemption to the MMPA.

Although several reasons have been given for the apparent recent decline of
harbor seals (e.g., disease, over-exploitation in earlier years, increased
predation, increased fouling in fishing gear, supposed reductions in priancipal
prey [walleyé pollock]), none of these suggestions have been clearly

documented.

We have identified about 33 haulout sites that are or have been important
for harbor seals in the Bering Sea and 9 other sites for which there is less
complete information (Table 6; Fig. 8; Appendix 4). Except for the recent
counts at several major haulout sites along the north side of the Alaska
Peninsuls, there is little curreat published information for several sites
that were last censused and cousidered to be‘{ﬁportant in the 1970's., In
general, the largest proportion of harbor seals in the Bering Sea occur along
the north side of the Alaska Peninsula and in Bristol Bay (25,000-29,000), in
Nanvak Bay (3,000), and at Otter Island (1,300; see Table 6). Smaller numbers
are scattered along the coast of the BeringISea, but no other major

concentra;ion areas have been recorded.

Walrus (Odobenus rosmarus (L.))

Background

The Walrus shares some characteristics with both the otariid or eared
seals (fur seals and sea lions) and the phocids or earless seals (harbor seal,
spotted seal, ringed seal and relatives). However, because of several distinct
charncteriQtics, such as its skin, method of sleeping at sea and feeding, and
its distinctive tusks, it is placed in a separate taxonomic family--Odobenidae
(Kenyon 1986). The walrus is among the largest of pinnipeds, with some males
weighing almost 1600 kg; only the elephant seal (Mirounga angustirostris) is
larger. The species has a discontinuous holarctic distributiomn; the widest gap
is between the eastern Chukchi Sea and the ceantral Canadian Arctic (Fay 1985).

The range of the Pacific Walrus (Qdobenus rosmarus divergens) is generally
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Table 6. Peak counts of harbor seals at major haulout sites in the Bering Sea, Alaskat.

Hsulowt , Cwrent  Year of
Sits 1950's 1960's 1970's 1980's Estimse Cur. Est.
Umnak Island - - 415 - - -
Bogoslof Island - - 56 - - -
Unalasks Isiand - 40 612 - - -
Alutan Island - 0 9 6 6 1980
Alnm Island (incl Tangik I) - - 179 p <] y <] 1980
Tanginak - - - - - -
Avatanak Island - 0 135 - - -
Tigalda Island 8 - - - - -
l(.lhm& islecs NE of Tigalda L - 60 437 245 145 1980
Ugamak Island - 50 30 - - -
Aiktak Isiand - 150 149 94 9 1980
Unalga, Babies & rocks/islets - 200 430 125 128 1980
Cape Lapin (Unimak L) - 200 40 - - -
North Creek (Unimak L) - 70 - - - -
Unimak L (all of N side) - 550 128 - - -
Bechevin Bey - 1500 - - - -
Cape Krenitzin - 1500 - - - -
Isanotski Islands - - 511 - - -
Izembek/MofTet 1142 1000 5000 1974 32 1987
Amsk Island - 13 61 2 2 1981
Cape Lieskof - 100 199 - - -
Cape Senigvin - - ! - - -
Port Moller 431 8000 7968 ‘4010 4010 1985
Seal Islands (incl Iinik) - 3200 1600 1521 75 1988
Port Heiden 1295 10000 10548 6196 800 1986
Cinder River - 3000 4503 350 300 1988
Ugashik Bay - - 438 - 1000 1988
Egigik R. Fiats - - 300 - - -
Deadman Sands - - 150 150 150 1988
Cape Constantine - - - 100 100 1981
Tvativek Bey - - - . mn 1981
ister Island - - 200 100 100 1980
Black Rock - - - 300 300 1981
Nanvak Bay* - - 3000 3100 221 1987
Newenham - - 50 - - -
Chagvan Bay (Mouth) - - 150 - - -
Quinhagak (Middle Bar) - - 3000 - - -
Kongigsnak (South Bar) - - 50 - - -
Kuskokwim Bay** - - 2000 - - -
Nunivak L (Cspe Mendenhall) - - - 80 80 1981
St. George L. (Dalnoi Pt. arcs) - - 289 50 50 1982
Ouee Island - - 1210 119 119 1981
TOTAL 2876 29633 44005 18622 8202

+ Noss: dasa in this table are from many different sources and years and have not been collected in a
systematic or consistent fashion. Sources of peak count dats are Kenyon (1960, 1965; Mathisen
and Lopp (1963); Jolmson (1977); Everitt and Braham (1979, 1980); Frost et al. (1983);

Pischer (1986); NMFS file data; USFWS file dazs; J. J. Burns field notes.

* The Nanvak Bay hsulout site is reported to be the most pupping colony
ofbnbcmhtham;Su(CthN&Wﬂdl.RcfnpRep. 1981,
in Frost et al.1983).

** Adult harbor seals, many with pups, were seen on sandbars at the mouth
ofthel(n:bkwunlhvcon4luly 1972 (R. Baxter pers. comm., in Frost et al.
1983). Hence, haulout sites in Kugkokwim Bsy, rather than Nanvak Bay, actually may be the

most northerly pupping colony of harbor seals in the Bering Sea.
~" signifies that no data are available. -
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confined to the Bering and Chukchi seas..Aerial surveys conducted during
1960-1972 showed that when the Bering Sea ice pack is at its maximum, walruses
though widely distributed were concentrated in two principal locations in the
Bering Sea: north and south of St. Lawrence Island, and in southeastern
Bristol Bay (Kenyon 1986; Sease and Chapman 1988). Figure 9 shows the general
annual distribution of the species in the eastern Bering Sea.

Male walruses reach sexual maturity at 8-10 years but do not reach
physical maturity (i.e. are not able to successfully compete for mates) until
about 15 years of age. Females reaéh sexual maturity at about 6-8 years of age
and may give birth to a single calf about every 2 years. Calves are bora on
the ice in April of May after a gestation period of 14-15 months. Walruses may
live to be 35-40 years of age (Fay 1985).

Walruses feed primarily on bivalve molluscs which they obtain from bottom
sediments in the shallow continental shelf waters of the Bering and Chukchi
seas (Fay 1985, Nelson and Johnson 1987). The distribution and abundance of
the walrus is thought to be closely tied to the availability of large volumes
of molluscsn crustaceans; captive walruses consume up to almost 30 kg of

bivalves daily (Kenyon 1986).

The size of the Pacific walrus population was greatly reduced during the
last half of the 19th century and again during the 1950's. The first of those
major reductions resulted in the virtual extirpation of walruses from haulout

sites ia southeastern Bering Sea and the Pribilof Islande. Elliot (1882)

~indicated that walruses had formerly hauled out on the Pribilofs in large

numbers, and he referred to the acquisition of considerable amounts of ivory
from there (by early Russian hunters and traders) as proof of the former
abundance. Jordon and Clark (1898) considered that walruses were practically
extinct on the Pribilofs and True (1899) said that they had been exterminated

there,

Pacific walruses have increased greatly since the 1950'3; the population
was estimated to be 250,000 animals in 1980 (Fay et al. 1984; Sease and
Chapman 1988) and many experts believed that the walrus population had reached

or exceeded the long-term carrying capacity of the habitat. The increase
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resulted in the reoccupation of many former hauling grounds; so far, however,

the Pribilof Islands remain a notable exception.

Patterns of Occupancy at Haulout Sites

The distribution of Pacific walruses varies considerably throughout the
year. Males and females aggregate together in the pack ice as far north as St.
Lawrence Island during late winter and early spring, which is when mating
occurs; during some mild winters, many walrus may remain in the northern
Bering Sea throughout the winter. As the ice pack breaks up and begins to move
north (May-July), the population of walruses segregates; females with young
stay with the ice and drift north through the Bering Strait into the Chukchi
Sea. Virtually all males move toward the coast and south. into Bristol Bay
where they aggregate in large numbers at traditional haulout iocations,.
principally along the north coast of Bristol Bay (Kenyon 1986; Sease and
Chapman 1988). The largest and most regularly used summer haulout sites for
these bull walruses are on the Walrus Islands (Round Island, N. Twin Islahd,

High Island) and at nearby Cape Peirce (Fig. 10).

Bulls remain at these coastal haulout locations throughout the summer-
early fall period, after which they begin moving west and north to rendezvous
with the females and young that have drifted south with the advancing pack
" ice. Large numbers of walruses sometimes aggregate on St. Lawrence Island and

regularly on the nearby Punuk Islands during October through December.

Walruses are known to be synchronous in their arrival at and departure
from haulout sites on land and ice (Mazzone 1987; O'Neil and Haggblom 1987).
To date that phenomenon, although important to the issue of protecting haulout
sites, has not been adequately studied. All obs;rvatiéns at haulout sites on
land show generally alternate peaks of high and low numbers. At Cape Peirce,
Mazzone (1987) reported that during the summer of 1985 and 1986 valruses were
ashore for an average of 2.54 days and were away (presumably at sea) for an
average of 8,5 days. O'Neil and Haggblom (1987) found that the mean duration
of time ashore at Cape Peirce was 2,97 days and the time away from the haulout
sites was 7.87 days. Counts of walruseslhauled out at Cape Seniavin in 1987

and 1988 (data from S. Hills, USFWS pers. comm. 1988) illustrate the magnitude
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Figure 10. Locations of important haulout sites used by Pacific walruses in
the Bering Sea, Alaska.
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of day-to-day and week-to-week fluctuations in occupancy at haulout sites
(Fig. 11).

Freedom from disturbance, particularly that associated with hunting and
other types of harassment of hauled out walruses is required before
reoccupancy of abandoned haulout sites is possible. Although walruses have
been attempting. to use former haulout sites and have been reported at many
locations, relatively few places are protected from undue disturbance by man.
An interesting comparison of successful vs., unsuccessful reoccupancy has
occurred on the Diomede ILslands. Big and Little Diomede islands are very
similar to each other and are only 4 km apart. Walrus haulout sites were
re-established on Big Diomede Island starting in about 1968. That island is
now regularly used every year by several thousand walruses. In contrast, small
numbers of animals have repeatedly attempted to haul out on Little Diomede -
Island, but are usually hunted and frightened away when discovered. As yet,

there is no regularly used haulout site on that island.

Location and Status of Pacific Walrus Haulout Sites

Data from Frost eé al.-(1983) indicated that only 12 of 39 specific
locations where walrus had been reported to haul out in the eastern Bering Sea

were regulirly used by substantial numbers of animals. Six of these major

- locations were in the North Aleutian Basin (Amak Island, Port Moller, Cape

Seniavin, Big Twin Island, Round Island, Cape Newenham), one was in the St,
Matthew Island-ﬁall Island ares, and five were in Norton Basin (Besbbro
Island, St. Lawrence Island, Punuk Islands, King Island and Big Diomede Island
(ﬁSSR)).-Excepc for the addition of Cape Peirce, which is currently used by a
large proportion of the walrus that historically have hauled out in the Walrus
Islands area, ve found the general treand given in Frost et al. (1983) to be
generally consistent with our current review (Table 7; Fig. 10; Appendix 5);

we evaluated about 30 different haulout sites for Pacific walrus.

It is noteworthy that the reoccupancy by significant numbers of walruses
of haulout sites in the southern Bristol Bay area, and some sites in northern
Bristol Bay (e.g., Cape Peirce), is a relatively recent event. It is thought

that these sites were abandoned earlier in the century when walrus numbers
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Table 7. Peak counts of Pacific walruses at major terrestrial haulout sites in the Bering
" Sea, Alaska.t (This table does not include walruses that do not haul out in terrestrial

—habitats, i.e., many females and young.)
: Current Date of

Haulout Site- 1950's 1960's 1970's 1980's Estimate Curr. Est.
Amak Island* - 120 500 0 0 1982
Port Moller* T - 1000 4000 3250 3250 1983
Cape Seniavin® - - 140 3500 1800 1988
Port Heiden* - - 60 - - -
Egegik Bay* - - - 1000 1000 1983 - -

Island* 250 - - - - -

North Twin Isiand* 1000 - 1000 - - -
Round Isiand® 3076 2000 10000 12400 5300 1987
Cape Peirce® - - - 12500 6300 1987
Cape Newenham® - - 500 700 70 1987
Security Cove* - - 30 10000 10000 1983
Kwigillingoz:y‘ - 500 =0 - - =
Nunivak Island*

Cape Esolin® - - 200 - - -

Mekoryuk® - - 200 - - i -
St. Matthew Isiand* :

Cape Upright* - - - 160 160 1982

Cape Glory of Russia® —~ - - 80 80 1980

Lunda Bay* - - - 180 - 180 1982
Hall Island* - - - 550 130 1986
Egg Island* - - 300 - -
Besboro Island* - 400 - 100 100 1981
Cape Darby* - - 7 50 50 1981
Sledge Island - - 1050 3 3 1981
King Island - - 1000 5000 1000 1985
Punuk Islands

North Istand 100 1500 32000 15000 15000 1981

Middle Island - - 14000 - - -

South Isiand - - 11000 - - -
St. Lawrence Island

Chibukak Pr. 5 100 100 100 100 1988

Salghat - - 19000 - - -

Makmik - - 35000 - - -

Kialegak Pr. Area - - 37000 - - -

TOTAL 4431 5620 167337 64573 44523

t Note: data in this table are from many different sources and have
not been collected in & consistent or systematic manner. Peak counts were taken from
the following sources: Kenyon (1960); Fay and Kelly (1980); Kelly (1980);
Fay (1982); Frost et al. (1983); Mazzone (1986); O'Neil and Haggblom (1987);
Sherbume and Lipchak (1987); S. Hills (USFWS, pers. comm. 1988); ADFG files;
Izembek NWR files; NMFS files; USFWS files.

* An asterisk indicates that this hanlout site is occupied mosty by adult
males. All other haulout sites (those without asterisks) are occupied mostly by
male and fermnale adults, subadults and calves.

"~-" signifies that no data are available,
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vere considettbiy ;educed. Some of the first relatively recent sightings in
the southern Bristol Bay region were on Amak Island in spring 1962 (J.J. Burans
files), near Ugashik Bay in spring 1962 and 1963 (Fay and Lowry 1981), and on
ice in Herendeen Bay (Port Moller area) in late winter-early spring 1968
(Frost et al. 1983). Cape Seniavin apparently was reoccupied in the late
1970's. The largest aumber of walruses recorded aloung the north coast of the

Alaska Peninsula was 6,750 individuals on 26 April 1983. About 3,500 of these
wvere hauled out at Cape Seniavin and 3,250 were in the Port Moller area,

including Berendeen Bay (USFWS file data).

Reactions of Pinnipeds to Disturbance

The following section of the report describes documented reactioans of
northern fur seal, northern sea lion, harbor seal and Pacific walrus  to
various types of noises and disturbances similar to those that may result from
0CS development in the eastern Bering Sea. As mentioned in the 'Methods'’
Section, we have used published information as much as possible, but also have
relied on relevant personal communications from experienced and knowledgeable
biologists. We have also used relevant published and unpublished information
concerning species or subspecies closely related to the four pianipeds

considered in this study, e.g., Guadalupe and Cape fur seals (Arctocephalus

townsendi and A. pusillus), respectively, California sea lion (Zalophus
californianus), spotted seal (Phoca largha), ringed seal (P. hispida), bearded

seal (!rignathqs barbatus), harp seal (P. groenlindica), and Atlantic walrus

(Odobenus rosmarus rosmarus).

Our discussion of the effects of noise and disturbance is organized by
the four species, but is further brokean down into three additional categories,
namely: airborne noise and disturbance (mainly aircraft), underwater noise and
disturbanéﬁ (maialy ships and boats), and human presence and disturbance.
Airborne and underwater noises and disturbances are further subdivided into
stationary sources and moving sources. Several recent observations suggest
that animals are more likely to accommodate to sta:ionafy noigse source§ than

moving sources (see Richardson et al. 1983 for review).
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Northern Fur Seal

Airborne Noise and Disturbance

Moving Sources. A well documented example of aircraft disturbance to
northern fur seals occurred at the Gorbatch hauling grounds on St. Paul Island
(Pribilof Islands) in September 1981 (S. Swibold, pers. comm. 1988). Swibold
was photographing from a blind near thousands of resting bachelor bull fur
seals. As a large twin-engine agircraft passed overhead (at 300-500 feet
altitude), the seals panicked and stampeded toward the water. Her filﬁ
apparently shows the seals looking up (toward the low-flying aircraft) as they

stampeded. No mortality was recorded as a result of this disturbance.

In contrast to the above observation, was an observatioa during July of ;
group of sleeping subadult male northern fur seals at a hauling ground
adjacent to East Rookery, on St. George Island in the Pribilofs. As a
twin-engine cargo plane flew directly overhead at low altitude (S. Zimmerman,
NMFS, pers. comm. 1988), the seals responded by awakening and lifting their
heads, but there was no mass movement, no milling behavior, nor any other

obvious overt reaction to the aircraft.

In the opinion of C. Fowler (NMFS, pers. comm. 1988), the Little Polovina
rookery/hauling ground may be the next fur seal haulout site to be abandoned
in the Pribilof .Islands--possibly within the next several years. This haulout
site is within 5 km of the airport runway on St. Paul Island, and one fur seal
biologist (A. York, NMPS, pers. comm. 1988) speculated that the decline in
-numbers of fur seals at the Polovina Complex (Polovina, Little Polovina and
Polovina Cliffs; see Fig. 15, Appendix 2) of rookeries may be related to their

close proximity to the St. Paul airport.

York tried to document the number of commercial aircraft using the St.
Paul airport each year since its construction during WW Il (1941-1943) in
relation to the steady decline in the number of fur seals uﬁing the Polovina
Complex of rookeries. Although the airport records showed a general increase
over the years in the number of commercial flights to and from St. Paul, there

were many more unrecorded military and charter flights that she was unable to
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document. Although her investigation was ianconclusive, York felt there was no
basis to completely discount the possible relationship between the level of
aircraft overflights and the decline in use of the Polovina complex of

rookeries/hauling grounds, especially at Polovina and Little Polovina.

York said that on several occasions during the past few years she has

observed large helicopters flying over her study area at the Kitovi rookery on
St. Paul lsland. However, she has never noticed a stampede as a result of

" these dverflights.

In the opinion of A. Antonelis (NMFS, pers. comm. 1988), fur seals
respond differeatly to different types of aircraft. When he conducted
photo-cenduses using a single-engine, fixed-wing aircraft flying at 100~175 m
over the fur seals, he saw no overt reaction by the seals to his aircraft.
However, he was aware of severe disturbances caused by larger multi-engine
aircraft flying low over rookeries/hauling grounds. Antonelis has seen the
film by Swibold and noted that it is a clear example of severe aircraft
disturbance to northern fur seals. He further pointed out that fur seals seem
to be more easily disturbed (i.e., are more inclined to sﬁampede)‘on hot
rather than cool days. Antonelis reiterated that he was not aware of any

instance where mortality has resulted from a low-level aircraft overflight,

Stationary Sources. A. Antonelis (NMFS, pers. comm, 1988) is currently
conducting research and synthesizing information on the effects of sonic booms
on fur seals af San Miguel Island, California. His research is primarily
related to possible hearing impairment in the seals caused by sonic booms
associated with activities at the nearby Pacific Missile Range (Vandenberg Air
Force Base) in California. He hés found no example in a fgf seal of hearing
impairment caused by a somic boom. Based on his observations, fur seals
usually respond to sonic booms by assuming an upright posture (they appear
startled), and they sometimes stampede from the beach into the water.
Antonelis has never seen a case where mortality has resulted from.such

disturbance.

S
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Underwater Noise and Disturbance

Moving Sources. During his pelagic studies of northern fur seals, H.
Kajimura (NMFS, pers. comm, 1988), has found them to be quite tame when first
encountered at sea; they are curious and often approach the research vessel.
However, after one or two days of collecting (hunting) northern fur seals in
one area, it is often very difficult to maneuver the ship close to "the seals.
In some instances, sleeping :u: seals were seen to respond to the approaching
ship at distances up to about a mile; the seals apparently were awakened by
the noise of the ship, and theﬁ rapidly swam away. Kajimura said that he
thought the seals were responding to the sounds of the ships ppopellers'and
engine. He thought they could hear the prop and engine sounds, and that they
associated those sounds with earlier collecting activities, and fled away from
the source of the ship sounds, However, such a response could also, in part,

be an artifact of removing (hunting) the least wary seals from an area.

Stltionarj Sources. Shaughnessy et al. (1981) reported on attempts to
scare cape fur seals away from fishing nets in waters off southern Africa. The
seals disturb shoals of fish and pursue fish into nets, causing damage to the
nets. Fur seals remained in an area where they were subjected to
'firgcrackers', killer whale playbacks, rifle shots and an arc-discharge

transducer., The arc~discharge transducer produced pulses at 10-second

-intervals with a peak source level of 132 dB//1 pPa at 1 m, Fur seals did not

appear to be deterred by any of the devices used in this study.

Human Presence and Disturbance

According to C., Fowler (NMFS, pers. comm. 1988), the abandonment of the
‘Lagoon’' rookery on St. Paul Island in the late 1940's may have been due to
increased activities at the village of St. Paul, which is situated directly
across the bay from the 'Lagoon' rookery. Fowler speculated that increased
hunting, as well as increased general activity at the village of St. Paul,
including the operation of the fur seal by-products processing plant, may have

been responsible for the abandonment of this rookery.
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A. York (NMFS, pers. comm, 1988) said that people (including biologists)
walking near or through fur seal rookeries/hauling grounds also may cause
major disturbances. In some cases, such disturbances may be as severe as
aircraft overflights, According to York, one reasom why there is so little
documentation of mortal effects of aircraft overflights or other disturbances
and consequent stampedes in breeding rookeries, is because observers are often
too far awgy from the rookeries to be able to see dead or dyiag pups that may
have been crushed during stampedes. Most of the observation blinds at the
rookeries on the Pribilof Islands are far enough away to greatly reduce the
possibility of human disturbance. Blinds near the hauling grounds may be
closer Eo concentrations of seals, 8o there is a greater risk to the

non-breeding animals concentrated at those locations.

Northern Sea Lion

Airborne Noise and Disturbance

Moving Sources. Calkins (1983) indicated that different types of aircraft
appear to have substantially different effects on marine mammals. Reactions of
northern sea lions to aircraft is varied and depends on several factors., At
haulout sites where sea lions are not breeding and not pupping, approaching
aircraft will usually cause some disturbance, frightening at least some
animals into the water. On some occasions at haulouts (not rookeries),
approaching aircraft can cause complete panic and stampede all sea lions to
the water., The variability in reaction at haulouts (as opposed to rookeries)
appears to dépénd on environmental conditions (weather, tide, etc.) as well as

the type, speed and altitude of the approaching aircraft.

When»;eévlions are at rookeries during the breeding and pupping season,
their reaction to aircraft is altered and appears to depend more upon the sex,
age and reproductive status of the individual (R. Merrick, NMFS, pers. comm.
1988). Immatures and pregnant females may enter the water when aircraft
approach, but territorial males and females with small pups generally remain
hauled out, but may vocalize during the disturbance. In general, aircratc

disturbance to sea lions appears to cause at least some panic stampedes into
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the water on most occasioms. Merrick knew of very few examples of serious
disturbance to northern sea lions in the Bering Sea by aircraft flying within

several hundred meters.

Stationary 8Sources. Stewart (1981) reported that breeding California sea
lions and elephant seals exposed to intense impulsive airborane noise from a
carbide pest control cannon appareﬁtly were not greatly affected, slthough the
details of this study are not available. Apparently 'Habitat use, popu}acidn
growth, and pup survival of both species were unaffected by periodic exposure

to carbide cannon impulse noise' (Stewart 1981).

Underwater Noise and Disturbance

Moving Sources. Northern and California sea lions have been hauling out -
since 1978 on the Steveston jetty, adjacent to the middle arm of the Fraser
River where it flows into Georgia Strait, in sduthwesiern British Columbia (M. -
Bigg, DFO, pers. comm. 1987). They aggregate in this area in April and May to
feed on smelt which move into the Fraser River. The haulout site is
immediately adjacent (<500 m) to the main shipping channel leading from
Georgia Strait to New Westminister, British Columbia. Bigg said there is no
evidence that these seal lions have been affected by nearby heavy ship traffic

or by tour boats that approach close to the hauled out sea lions.

Similarly, at Race Rocks, in Jaun de Fuca Strait, British Columbia, up to
800 California aﬁd northern sea lions haul out near a busy shipping lane
leading to ports in Puget Sound, Washington, and Georgia Strait, British
Columbia (M. Bigg, DFO, pers. comm 1987). This haulout site has been heavily
used by sea lions in spite of increasingly heavy ship traffic over the past
two decades. Bigg knows of no major disturbance to sea lions at the Race Rocks

haulout site.

Bigg mentioned that northern and California sea lions aggregate (major
"rafting area") in Active Pass, British Columbia, a narrow and heavily used
shipping lane through the southern Gulf Islands of British Columbia. He is not
aware of any disturbance to sea lions in this area, even though such shipping

has been going on near "rafting" sea lions for many decades. J.J. Burns has
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observed northern sea lions actively congregating around and following vessels
engaged in fishing and processing of fish in the Gulf of Alaska and the Bering

Sea.

Human Presence and Disturbance

Lewis (1987) studied the effects of human disturbance on sea lions at
rookeries in the northeast Gulf of Alaska. Here census procedures (by
bioclogists) involved purposely flushing all animals except pups from the
rookeries. Results indicated that there was little pup mortality as a result
of this procedure, but that aggressive behavior and territorial behavior by
breeding females increased significantly, and the rookéry was much more easily
disturbed (more stampedes) by natural events after such a disturbance. There
was some abandonment of the rookery bf non=-pup sea lions immediately after the
disturbance. The significant finding, however, was that there was markedly
lower maintenance of female-pup contact (49% vs. 71%) in the year of
disturbance compared to a year of no such disturbence. The female-pup bond
during the early stages of pup development is critical to the survival of the
pup; if this bond is broken, the pup is likely to die. It should be noted that
natural mortality of pups during the first year of life may reach 50% (ADF&G
1973). The variety of natural mortality factors is not clearly understood, but

young pups washed to sea during storms are presumed to drown.

Northern sea lions are generally less easily disturbed at rookeries early
in the breeding season (June) during mating and pupping, and generally more
sensitive later, after the breeding season (August), when most of the adult
males and non-breeding females are hauled out at locations away from rookeries
(R. Merrick, NMPS, pers. comm, 1988). During August, only the pups and
productive .females would still be present near rookeries; Merrick said that

this is the period when sea lions are most reactive to disturbance.

According to Merrick (NMFS, pers. coum. 1988), Ehe shooting of northern
sea lions has caused severe disturbance in the Unimak Pass area of the Bering
Sea. In the past, sea lion meat apparently was used as bait in certain
commercial fishing operations (e.g., crab fishery, long~line halibut fishery);

sea lion rookeries near fishing grounds traditionally were hardest hit by such
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activities. Although this practice is no longer common, the large rookery on
- Ugamak Island recently was affected by such a shooting. Similarly, Kenyon
(1962) suggested that the large northern sea lion rookery near Northeast Point
on St, Paul Island was abandoned because of excessive harvesting. Formerly,
this was the largest sea lion rookery in the Pribilof Islands; no pups have

been recorded there since 1957.

Harbor Seal

* Airborne Noise and Disturbance

Moving Sources. Pinnipeds that haul out for molting or pupbing probably
are the most suséeptible to adverse effects resulting from disturbance by
aircraft. Johnson (1977) gave evidence that harbor seals may temporarily leave
pupping beaches when aircraft fly over. Since harbor seals may not always haul
out at the same site yhed returning to the beach, pups left behind at one site
may be permanently separated from their mothers and may die. Low-flying
aircraft may have been responsible for the deaths of more than 10X of the
approximately 2000 pups born on Tugidak Island, Alaska, in 1976 (Johnson
1977). All types of aircraft flying below 400 ft (122 m) nearly always caused
seals to vacate the beaches, sometimes for 2 h or more, with helicopters being
particularly disturbing. Respondes of harbor seals to overflights at altitudes
‘between 400 and 1000 ft varied with weather, frequency of disturbance,
altitude and aircraft type. Aircraft were more disturbing on calm days, after
recent distdrbance, and at lower altitudes. According to Johnson (1977),
hglicopters and large planes were more disturbing to harbor seals than small

airplanes.

Pitcher and Calkins (1979) reported that harbor seals are susceptible to
disturbaace from low-flying aircraft and are noted for their mass exodus
(stampedes) from hauling areas in the event of such disturbance. As mentioned
earlier, Johnson (1977) has warned that one of the major negative consequences
of such stampedes is the separation of mother-pup pairs, and the coasequent

reduction in pup survival.
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~ Several thousand harbor seals haul out during May through October on the
sand and mud bars at the entrance to Nanvak Bay, near Cape Peirce, Alaska
(Johnson 1975; USFWS file data; LGL file data). Single-engine float planes and
less frequently small amphibious aircraft land and take off near the beach
about 2-3 times each month during this same period. During these aircraft
activities, the seals appear to leave the beach as soon as the aircraft either

land or take off.

M. Bigg (DFO, pers. comm. 1988) said that there are two major haulout
sites for harbor seals on the sand bars and shoals near the entrance to the
Sea Island Arm of the Fraser River, in British Columbia. One of these haulout
sites (the northernmost) is fairly close to the main E-W runway at Vancouver
International Airport. Aircraft frequently fly low over this haulout site with
little or no reaction by the harbor seals, which Bigg thinks have habituated
to the noise/disturbance. Hovercraft, on the other hand, do frighten these
seals into the water. Bigg speculaﬁed that the noise from a hovercraft was
"probably 10 times greater than the aircraft flying overhead". Since the
hovercraft operates on the water, it is possible that the seals perceive it as

more of a 'threat' than the more numerous aircraft overhead.

"épot:ed seals are closely related to harbor seals, and also haul out on
beaches along the Bering Sea coast (Burns 1970). Burns and Harbo (1977, in
Cowles et al. 1981) reported that spotted seals react to aircraft at rather
great distances by ‘erratically racing across [ice] floes and eventually
diving off'. This type of 'panic' reaction also may be common during summer
vhen spotted seals are hauled out on beaches. However, disturbance by aircraft
at terrestrial haulout sites is unlikely to cause pup mortality because
spotted seal pups are usually independent by summer when they might be haulad
out at terregtrial sites. Nevertheless, Eley and Lowry (1978) speculated cthat

spotted seals may abandon summer haulout sites if disturbed frequently.

Burns and Harbo (1977) found that reactions by ringed seals on fast ice
to an agerial survey aircraft were variable depending on proximity to hizh
headlands, position of the aircraft in relation to seals, and weather
conditions. When transects were within 2 miles of a rock cliff, most seals

hauled out adjacent to the cliffs dived through nearby holes and ice cracks as

-
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- the aircraft came abreast or over them. Seals under the aircraft dived even

when those to the side did not. Reactions on nice days were less severe than

on warginal days for surveying, and seals overflown during optimal haulout
conditions often shifted positions and looked upward at the aircraft but did

not dive.

Burns and Frost (1983) reported that "Bearded seals usually react mildly
to an airplane even at close rhnge. They almost always raise their heads,
frequently look up at the plane and usuglly remain on the ice unless the plane
passes directly over them." "On a warm calm spring day when they are basking,
they often show little concern for a low-flying aircrafc." "Low-flying

aircraft, especially helicopters frxghten seals resting on the ice., This kind

of disturbance can be minimized by requiring normal flight altitudes higher

than 2,000 feet, by short climbs and descents from installations in bearded

seal habitat and by use of the shortest, most direct flight routes.” In

general, bearded seals appear to be only mildly affected by aircr;ft

overflights, usually showing some reaction only at very low altitudes,

Stationary Sources. A small population of harbor seals resides in upper
Kachemak Bay, Alaska, near where the Bradley Lake Hydroelectric Project is
under construction. During 22 May to 17 June 1987, before coustructioh
activity had begun at the site, as many as 150-200 seals have been seen hauled
out in groups of 50-75 on bars in the upper bay near the construction site
(Roseneau 1988). The seals typically haul out at a location about 1.6 km from
the project powerhouse site and permanent construction facilities. During
construction activities in the area (late June through October) the seals
appeared to ignore most project activities, and no marked changes in overall
numbers or patterns of use were noted during construction activities or after
project activities ceased during 1987 (D. Trugden, pers. comm., in Roseneau
1988).,

Underwater Noise and Disturbance

Moving Sources. Ugashik Bay in upper Bristol Bay, Alaska, supports a
relatively large population of harbor seals (about 400-500). The seals occupy

the bay along with many diesel-powered commercial fishing boats and

[P
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noises emanate from the processor, including noises from large compressors.
Small outboard-powered skiffs from Pilot Point, Alaska, also operate
throughout the- bay. Harbor seals remain in Ugashik Bay despite these
activities (R, Gill, USFWS, pers. comm. 1987).

J.J. Burns (pers. obs. 1988) observed two groups of harbor seals (200 to
400 seals in each group), many of which were pups hauled out during daytime
low tides on 9, 11, 13 and 14 July 1988 in Ugashik Bay. This was during the
peak of fishing operations in the area and numerous fishing boats coantinuously
passed relatively close to the animals. Fishing activity had been going on
since about mid-June. It was noted that the seals paid little attention to
moving boats that were at least 200 m away. The seals became alert and
agitated when boats stopped at that same distance and some animals slowly (not
in a stampede) entered the water when boats approached closer than 150 to 200
m. All seals vacated the haulout site when boats approached closer thaa about
60 m. The haulouts were submerged at high tide and the seals became broadly
scattered through the fishing fleet, occasionally feeding on salmon hanging in
gill nets, '

Thousands of harbor seals haul out near Port Moller (Pitcher 1986), on
the north side of the Aiaska Peninsula. Ia this area, a large fish-processing
vessel is stationed for most of the summer fishing seasou; maay fishing boats
deliver catches to the processor vesssl each day (R. Gill, USFWS, pers. comm.
1987). During these d&liveries,'che fishing boats; including outboard-powered
skiffs aud tenders, motor through a channel close to the hauled out seals,

appareatly causing little if any disturbance to the resting animals.

M. Bigg (DFO, pers. comm. 1988) said that there are two major haulout
sites for harbor seals on the sand bars and shoals near the entrance to the
Steveston Arm of the Fraser River, in British Columbia. According to Bigg,
harbor seals at these sites have become habituated (do not respoand) to nearby

fishing boats that pass quite close to the haulout sites,

Few authors have described responses of seals to ships or boats. Kapel
(1975) noted that huanters in one part of Greenland are opposed to the use of
outboard motors because they think that they frighten seals away. In fact,
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pinnipeds may associate the boat noise with being hunted (H. Kajimufa, NMFS,
pers. comm. 1988), and thus they may be reacting to the threat of being hunted
rather than the noise of the ship or boat.

Murphy and Hoover (1981) noted that "Disturbance may have coumsiderable
impact where haulout space is limited, since seals frightened from haulouts

tend to search for new sites rather than use those they abandoned...".

In Bonner's (1982) review of human-related impacts on seals, he states
that "Drescher (1978) has drawn attention to the need of harbor-seals for an
undisturbed nursing period. Disturbance by passing sailboats or power craft

can seriously reduce the survival of pups'.

Terhune et al. (1979) obtained qualitative information about the amount
of harp seal vocalization before and after a 36.5 m stern travwler approached
within 2 km of a pupping area in the offshore pack ice. There was little
evidence of a decrease in vocalizatious the first night after the ship
arrived, but manf fewer vocalizations were recorded after that. It was not
known whether some seals moved away from the pupping area, or whether all
remained but vocalized less often. The results were ambiguous because of
temporal variation in vocalizations and varying levels of other disturbance,
such as seal hunting. Ship sounds often were so iantense that harp seal

~ vocalizations (if any) were totally masked.

Brodie (1981a, 1981b) has pointed out that harp and hooded seals continue
.to return to traditional breeding and molting areas in the moving pack ice off
Newfoundland eaéh year despite centuries of disturbance by vessels and seal
hunting. It should be pointed out that the seals have few options short of
changing their habitat. Also, there are never any hunters present when the
seals coalesce into the breeding herds on the ice in early March. The hunters
wait until the herds have formed and puﬁping has begun before travelling to
the floes for the hunt.

Stationary Sources. Anderson and Hawkins (1978) conducted a series of
trials to study the effects of sound as a deterrent to predatory seals at an

Atlantic salmon netting station. A feasibility trial and folloé-up experiment
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wefe conducted o; a captive harbor seal. A variety of sounds were used in the
trials; pure tones, killer whale calls, and loud noises were transmitted and
responses were recorded om videotape. Although one sound appeared to cause an
alarm reaction, the seal appeared to accommodate rapidly. Further field trials
were conducted where grey seals were eating salmon at a river unetting station.
Although a broad range of sounds Gere played, none was counsistently effective
in scaring seals from the nets. The results of this study led to the
conclusion':hat an acoustic deterreat for feeding seals is not effective.
Thus, it is probable that harbor seals and some other phocids are quite
tolerant to underwater sounds, especially whea they are feeding in areas where
prey are abundant. This conclusion is supported by a variety of receat studies
that are summarized in the proceedings of a symposium on acoustical deterrents
in marine mammal (almoaﬁ solely pinniped) conflicts with fisheries (Mate and
Barvey 1987). '

Cummings et al. (1986) broadcast man-made .noises associated with on-ice
seismic (Vibroseis) activity to ringed seals on two occasions during haulout
periods in March and April. On two occasions early in the season, sound
production by seals before and after the broadcasts were not significantly
different, During two broadcasts later in the season, sound production by
seals was higher than recorded earlier. Ho;ever, this increase was thought to
be rel;ted to the timing of the breeding cycle in ringed seals rather than the
sound broadcasts. In general, sound production by ringed seals was probably

not affected by seismic activity noise.

Buman Presence and Disturbance

Alien et al, (1984) studied the effects of various tyﬁes of disturbance
on harbor séal haulout behavior in Bolinas Lagoon, Califofnia. Their results
indicated that harbor seals were disturbed on 71X of days monitored; people in
canoes were the principle source of disturbance. Human activities closer than
100 m caused seals to leave haulout sites more than activities at greater
distances. On average, it took harbor seals 28 + 21 minutes to haulout_ again
after they were disturbed. After disturbances, the number of seals that hauled
out again was lower than the original number, Based on results of other

studies on the effects of human disturbance on harbor and monk seals, the
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authors speculated that disturbances near Marin County haulout sites could
cause harbor seals to switch to nocturnal haulout behavior, increase pup

mortality, and/or cause the haulout site to be abandoned.

Osborne (1985) studied the effects of disturbance on a local pobulation
of harbor seals that haul out in Elkhorn Slough, California. She found that
recreational boating, primarily canoces and power boats, were the single

largest source of disturbance to hauled-out seals. Boating caused two-thirds
of the seal flight reactions; most of the disturbance was in summer when

recreational activity was greatest. All flight reactions occurred when the
boats were within 100 m of the haulout site; 74% were when the boats were less

than 30 m.

Laursen (1982) reported that coastal areas of the Dutch Wadden Sea where

harbor seals haul out were receiving increasing recreational pressures. As .

numbers of people using beach and water areas increased, more harbor seals
were being displaced from loafing areas. Analysis of data on the distribution
of humans and seals showed that the first disturbing event of the day
determined where seals were or were not found. Loafing harbor seals were
present only in areas where they had not been disturbed earlier in the day,
indicating it may take only “one such disturbance to keep seals away from
otherwise adequate loafing habitat for that day. This indicates that the
timing and frequency of disturbance may be an important aspect of short-term

displacement,

Reijnders (1984) reported that "Direct effects of disturbance on
reproductive success of pinnipeds are unlikely to occur, as only very dramatic
events~-~such as collisions or injuries--will cause intrauterine mortality or
abortion. This is concluded from reports on heavily-hunted seal populations in
which any differences between the rate of ovulating and pregnant females, and
the differences between numbers of half-term-pregnant and parturient animals,
 were neglectable [sic] (Bigg,- 1969; Smith, 1973; Boulva, 1974). " Reijnders
(1984) goes on to state that "This is not unexpected, because hunting of seals
mainly takes place between birth and weaning, and stress involved with those

activities is of short duration. It 1is assumed, however, that more frequent




Results 59

disturbance throughout the whole year might act indirectly to depress

reproductive success through impairing reproductive performance."

During the daylight hours from 14-27 June 1980, Renouf et al. (1981)
watched movements of harbor seals (and grey seals) through a narrow channel
coanecting their haulout sites with the sea. Seals used this channel to come
and go from the sea after being forced from their haulout sites on nearby sand
flats exposed at low tide., Before the study it was presumed that the seals
returned to the sea to feed and/or to avoid disturbance. There was oaly a

slight increase in seaward travel by seals after they were disturbed by humans

at their haulout sites (automobile and boat traffic; tourists walking nearby -

and touching pups), and the seals did not always go to sea when the sand flats
where they hauled out were flooded by the high tide.

It has been reported that hunting in the Shetland Islands (Scotland) has,
in at least one place retarded the ouset of the pupping season (Tickell 1970).
However, even those stocks which were heavily huated continued to pup on their
traditional hauling grounds rather than move to a new area (Boaner et al.
1973). '

Terhune (1985) noted that "The seals readily enter the water in response
to & wide variety of disturbances. They react in essentially the same manner
whenwbhoc_at, approached by humans or dogs walking along a beach, or
approached by boats or light aircraft.”

Walrus

Airborne Noise and Disturbance

Moving Sources. Walruses at terrestrial haulout sites may show responses
to aircraft disturbance that vary with distance, aircraft type, flight pattern
and age~sex class of the animals. Brooks (1954) noted that walruses onshore
were disturbed by an aircraft passing overhead at 300 m. In a more extensive
study, Salter (1979) found that, at horizontal distances beyond 2.5 km, the
ouly response elicited by aircraft was raising of the ﬁead by some of the

hauled out animals. A Bell 206 helicopter 1.3 km from a haulout site and

ni
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flying at an altitude of less than 150 m prompted oriemntation toward the water
by 31 of 47 animals. When the helicopter veered suddenly causing an abrupt
change in the pitch of the noise, 26 of 47 walruses rushed iato the water
(Salter 1979). Another flight by a Bell 206 helicopter at the same altitude
but at a range less than 1 km elicited head raising and orientation toward the
water by some animals but no escape reactions--presumably because there were
no sudden changes in the flight patteran or noise, DeHavilland Otter aircraft,
which have a pistoa~-driven single engine, caused escape reactioans by walruses
at horizontal distances less than 1 km during overflights at altitudes of 1000
and 1500 m (Salter 1979). Disturbance observed by Salter never caused escape
reactions in all the walruses at the haulout site. Adult females, calves and
immatures were more likely than adult males to enter the water during
disturbance. However, severe disturbance may cause stampedes into the water by

all the walruses at a haulout site.

Loughrey (1959) reported that walruses started to scramble towards the
water when an aircraft was still more than 400 m away, and had all reached the
water by the time the aircraft passed overhead. The walruses were most
disturbed by the noise of the aircraft when it flew overhead at low rather
than high altitudes; he noted that some calves were crushed to death by
walruses stampeding from low-flying aircraft. Tomilin and Kibal'chich (1975 in
Fay~1981) reported that an overflight at 150 m by an IL-14 twin piston engine
aircraft caused a stampede by walruses that resulted in 21 calves being

crushed to death.and two aborted fetuses.

Burns and Barbo (1977) found that walruses hauled out on ice floes at the
Bering Sea ice front responded in a variable manner to aircraft overflights,
depending on weather. Apparently the walrus were most senaitive to aircraft
disturbance on cold, overcast days. They specufated that in general, aircraft
disturbance was not anmticipated to affect pup survival in the eastern Bering
Sea, except under specific conditions at terrestrial sites on the Punuk
Islands (J.J. Burns).

Salter (1979) observed no detectable response to six approaches by
outboard-powered inflatable boats at distances of 1.8-7.7 km from walruses

hauled out at a terrestrial site., Similarly, Brooks (cited in Fay 1981) said
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that walruses hauled out on ice floes appeared not to be disturbed by the
sound of outboard engines oa small boats at distaunces of 400 m.

Frost et al. (1986) reported that '"Fay observed instances when walruses
at Cape Seniayin were stampeded into the water by low-flying aircraft. When
animals flee from the hauling areas some mortality of animals...will occur

through injury or abandonment aand subsequent starvation... . Regular human
disturbance has preveanted the loang-term use of haulouts at Cape Newenham,

Sledge Island, and to some extent King Island (ADP&G, uanpub. data)". The
'regular human disturbance' at Cape Newvenham was not specified in Frost et al
(1986), nor were any data presented. However, we presume they were referring
to disturbance associated with regular activities at the U.S. Air Force Radar
Station at Cape Newenham. Disturbances at King and Sledge islands were

probably associated with boat and aircraft traffic from nearby Nome, Alaska.

Fay et al. (1986) reported on a series of disturbances to a herd of about
1,000 male walruses that had been under observation at a terrestrial hqulbut
site at Cape Seniavin, in southern Bristol Bay. In one day (8 April 1981),
over the course of 8 hours, three fixed-wing aircraft and one helicopter
passed the haulout site at altitudes of 60-80 m and flushed all of the animals
into the water. The number of animals renainidg at the site after each of
these overflights was not mentioned., However, by early moraing of the
following day (9 April) about 100 animals had returned to the haulout site,
but about half of them left when another fixed-wing aircraft passed them at
less than 100 m. About 100 walrus were present when observations started on
the following day (10 April), but those were stampeded into the water about an

‘hour later By avother passing aircraft.

Fay et al. (1986) reported on another aircraft disturbance to walruses
hauled out on a beach on the Punuk Islands (near St. Lawrence Island) on 8
November 1981. During that episode a twin-engine aircraft (type unspecified)
made three passes at an altitude of about 60 m over about 4,500 walruses.
About 1,000 of the animals raised their heads whean the aircraft passed, but
fewer than 100 of them went into the water. Two other aircraft passed within
hearing range of the Punuk Islands that same day, but caused no apparent

response among the walruses.
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Similarly, Roseneau (1988) reported that walruses hauled out along rocky

-beaches near the Air Force Station at Cape Lisburne often ignored low-flying

aircraft. In one case, a group of about 50 sleeping walruses were not
disturbed (did not respond) when a 4-engine Hercules C-130 cargo aircraft took
off from the Air Force ststion and flew within 0.8 km of the resting animals.
According to Roseneau (1988), "Noise from the climbing, departing aircraft
flushed many seabirds, but the walruses did not respond to the disturbance.”
Roseneau also notes that "Some aircraft-related disturbances of walruses have
almost certainly occurred at Cape Lisburne over the years. Site personnel have
related several incidents...of groups flushing from landing aircraft when
anipals have been hauled out near the western end of the runway.... However,
the arrival of varying numbers of summering and migrating walruses remains an

annual event."

The consequences of aircraft disturbances to walruses is discussed by Fay
et al. (1986), but most of their discussion relates to disturbances of females
and calves hauled out on ice, or of disturbances to wintering or breeding
animals, They do not discuss the consequences of disturbance to walruses
hauled out at terrestrial sites. However, Fay and Kelly (1980) recorded a case
of mass natural morfnlity apparently caused through injury during a stampede
of several thousand walruses.during late gqutumn 1978 at terrestrial haulout
sites on eastern St. Lawrence Island and on the Punuk Islands (located

southeast of St. Lawrence Island). Fay and Kelly (1980) estimated that about

‘168,000 walruses had hauled out at six major sites on St. Lawrence Island and

the Punuk Islands during autumn 1978. They estimated the following spring
(June 1979) that about 411-1134 walrus carcasses (range; based on aerial
survey results) were present on the coast of St. Lawrence lsland; most of the

carcasses had apparently drifted away from the haulout sites and had washed up

"at 'non haulouts',

The details of the above incident are best quoted from Fay and Kelly
(1980:227-228). "...At the time when these events occurred, the weather was
very stormy, with high winds and heavy seas from the south. The walruses;
mainly adult females and young, were arriving from the northwest, presumably
having swuq\from the edge of the pack ice which was then just north of Bering
Strait, some 300 km away. The Eskimos remarked that the animals coming ashore

appeared weak and physically exhausted, sleeping so soundly that it was
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possible to walk up and touch them without waking them. Observers oan the Punuk
Islands in early November estimated that there were at least 6000 walruses on
the beach at one time. Hunters camped at Kialegak Point [about 40 km W of the
Punuk Islands; on St. Lawrence Island] stated that the animals covered about

2.5 km of beach and, in some places, extended inland onto the tundra.

According to the reports from Eskimos camped on Punuk, a few adult bulls
were present among the females. These bulls were extremely belligerent,
rushing through the resting herd to engage other bulls in battle. On one
occniion, two bulls fought with such vigour that one appeared to have mortally
wounded the other. In their rushes through the herd, the bulls trampled and
struck at other animals with their tusks, and some calves (about 6§ months old)
were believed to have been killed by them. One night, an entire herd stampeded
off the beach ianto the sea, leaving behind about 25 dend and disabled animals

at the water's edge, below a wave-cut terrace. ..."

According to biologists working at the Cape Peirce haulout sites since
1983 (D. Fisher, USPWS, pers. comm. 1988) low-flying (<500 £t ASL) single
engincd aircraft have disturbed walrus hauled out on the beach near the
entrance to Nanvak Bay on several occasions. During one incident in summer
1986, an aircraft flew low (<500 ft ASL) over 4000-5000 hauled out animals
several times and caused a stampede into the water that resulted in 2-3

animals being trampled and killed.

Human Presence and Disturbance

B~

Frost's zdih_(iQGS) mentioned that "We have noted that ... walruses
almost invitiiﬁﬁgaflec into the water when approached by humans... ."
similarly,"iilly'(l980) reported that walruses will leave haulout areas in
respounse Eb the presence of man, and speculated that continued harassment may

prevent recolonization,

Shooting of walrus at Cape Peirce by passing boaters and aircraft has
been a chronic problem at this site (D. Fisher, USFWS, pers. comm. 1988).
During summer 1983 at least 20-23 walruses were shot and killed on the beach
near the entrance to Nanvak Bay by a passing boater or a low-flying aircraft
(D. Fisher, USFWS, pers. comm. 1988). ' -
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DISCUSSION

We have evaluated haulout sites used by fur seals, sea lionms, harbpf
seals and walruses in the eastern Bering Sea in an objective and quantitative
manner in an attempt to determine which sites appear to be most semsitive to
disturbance, Our IPSI evaluations were based on eight different (but sometimes

related) criteria (see 'Methods') for each haulout site, and are presented and
discussed here on a species-by-species basis.

Northern Fur Seal

This species differs from the other three pinnipeds considered because
virtually all animals haulout in the study area at sites on the Pribilof
Islands, although there is a relatively new and small haulout site on Bogoslof-
Island, in the eastern Aleutians. Lloyd et al. (1981) speculated fhat the
feeding habitat of fur seals consists of outer contineantal shelf and oceanic’
domains, and that "only islands in or immediately adjacent to the [very

productive] outer shelf domsins are suitable for fur seal rookeries.”

. In'addition, virtually all haulout_sites are used by gll age and sex
classes of northern fur seals that haul out on an annual basis, even though
these claéses may be segregated in different sections of the site (see
Appendix 2 for maps of haulout sites on the Pribilof Islands). The northern
fur seal is also unique because it does not haul out except during the

breeding and post breeding season; it is pelagic throughout most of the year.

There is considerable evidence that northern fur seals respond to various
forms of disturbance in different ways (see 'RESULTS'). However, there is no
direct evidence that significant mortality has resulted from any of the recent
disturbances that have occurred at haulout sites. Most of the recent
disturbances are similar to those that may accompany OCS development (e.g.,
aircraft overflights at altitudes <500 m, nearby ship traffic, human
presence). It should be noted, however, that this subject has not been
thoroughly investigated through field experiments (R. Geatry, NMFS, pers.
comm, 1987).
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There is circ;ns:antial evideace that some formerly used historic sites
were abandoned because of proximity to man; Overharvesting-overshooting and
other chronic disturbances wmay have been significant factors ian the
abandonment of tﬁe Lagoon rookery on St. Paul Islaad and the Little Eastern
rookery on St. George Island. Both of these haulouts were close to village
sites (Jordan and Clark 1898). Also, some workers are concerned that there may

be a relationship between low-level (<500 m) aircraft £lights om St. Paul
Island and the declining numbers of northera fur seals at the Polovina complex

of rookeries which are located near the airport (A. Yorke, NMFS, pers. coum.
1988). ' '

Based on all criteria considered in this study, including the general
sensitivity of this species, and the susceptibility of the 22 haulout sites to
disturbance, North Rookery on St. George Island, Vontbchni, z:ﬁadni, Tolstoi,
Reef, Polovina Cliffs and Gorbatch rookeries on St. Paul Island, and Sivutch
Rookery south of St. Paul Island rated'highcai in our IPSI evaluation scheme
(Table 8). In particular, the Polovina Cliffs rookery is thought by some
workers (C. Fowler, NMFS, pers. comm. 1988) to be a likely candidate for
abandoument in the aear future.

As mentioned earlier, there is some evidence that mortality of younger
age classes at ses, through entanglement in sbandoned fishing nets and other
debris, is an~inportlnc'cause of the receant severe declines in numbers of
northern fur seals (Fowler In prese; 1985). Because of this decline, the
National Marine Fisheries Service recently (May 1988) listed the Pribilof
Islands: popslation: of northern fur seal as 'depleted’ under terms of the

spmoll Pratection Act of 1972.

A

e Northern Sea Lion

Unlike northern fur seals, northern sea lions may haul out at terrestrial
sites throughout the year. Nevertheless, there are definite seasonal peaks in
haulout activity ian the Bering Sea, especially at the breeding sites, or
rookeries, Virtually all of the important rookeries in the study area, with
the exception of Walrus Island in the Pribilofs, are in the eastern Aleutian

Islands or southeastern Bristol Bay. Similar to northern fur seals (Lloyd et




Table 8.

Inter-site Population Sensitivity Index (IPS1) for northern fur seal havlout sites in the Berlnﬁ Sea, Alaska.

Haulout Max. Rank Mean Rank Propor. Rank Age/Sex Rank Duration Rank Consist. Rank Sitc Rank Specics Rank Mean  IPS1
Site Count Max. Pop. Comp. of Use of Use Char. Char. Rank Rating
Count x Activity _(n=8)
St. George 1. .
Zapadni 157 15 21 4 0025 15 3 145 0583 115 1 n 4 18 2 115 146 18
South ‘247 12 U8 13 0036 13 3 145 0583 115 1. 11 4 18 2 115 136 15
North 59 4 75 3 0107 1 2 45 0583 115 1 n 1 3 2 1S5 44 1
East Reef 9% 18 122 20 0016 16 3 145 0583 115 1 1 4 18 2 115 163 2)
East Cliffs 282 11 302 12 0050 9 3 145 0583 115 1 1mn 3 1s 2 15 1S n
Staraya-Artil 101 17 - 198 15 0014 175 3 145 0583 115 1 n 1 3 2 115 130 M4
St. Paul L '
Lukanin 19 16 137 18 0014 175 3 145 0583 115 1 m 2 75 2 1ns L
Kitovi 236 13 W n 0039 12 3 145 0583 115 1 11 3 115 2 ns 122 12
Gorbatch 358 10 13 6 0050 9 3 145 0583 115 1 n 2 75 2 15 97 s
Andiguen 57 2 90 21 0.010 195 3 145 0583 115 1 1 2 75 2 NS 156 2
Reef 526 6 808 2 0076 6 2 45 0383 115 1 1n 4 18 2 1s 19 s
Morjovi 361 9 50 8 0044 11 2 45 0583 115 1 1 4 18 2 s 103 9
Vostochni 811 v 1093 1 0102 3 1 1.5 0583 115 1 n 4 18 2 115 59 2
Litle Polovina 46 21 128 19 0003 2i 3 145 0583 115 1 11 1 3 2 115 19 19
Polovina Cliffs 404 7 540 7 o007 17 3 145 0583 115 1 1n 1 3 2 115 83 ¢
Polovina 7 19 152 17 0010 195 3 145 0583 115 1} n 13 2 115 140 16
Tolstoi - 614 13 741 S 008 4 3° 145 0583 1.5 1 n 2 715 2 Nns 15 4
ZapadniReef 210 14 209 1S 0.026 14 2 45 0583 115 1 11 4 18 2 1S 128 13
Litde Zapadni 367 8 458 $ 0050 9 3 145 0583 1.5 1 11 3 115 2 115 105 1o
Zapadni 626 2 755 4 0079 S 1 1.5 0583 115 1 n 4 18 2 115 69 3
Sivutch 582 5 450 10 0.104 2 3 145 0583 115 1 nm 3 1s 2 15 90 7
Bogoslof 1. 7 22 2 22 0001 22 3 145 0583 115 2 2 4 13 2 1S 201 22

Max. Counts are Breed. Bulls only from either “1980's" or "Curr. Est.” columns in Table 3. ’
- Mean Max. Counts arc Breed. Bulls only from "1960's", "1970's", "1980's" and "Curr. Est.” columns in Table 3,
Proportion of Population is calculated from "Curr. Est.” column in Table 3.

Age/Sex Composition x Activity values are based on whether all age/scx classcs arc present and whether breeding occurs regularly at the liw
(all=1, ad.=2, subad.=3), and the number of different locations at the site where fur scals haul out (1=many, 2=several, 3=few).

Duration of Use of site is the approximate proporition of the year that the site is occupied.

Consistency of Use categorics arc as follows :1 = annual and consistent, and 2 = inconsistent.
Site Characteristic values were based on topography and proximity to noisc/disturb. near the haulout site

(1=any site near noisc/disturbance, 2=cliffs, 3=bluffs/siopes, 4=low or no relicf).
Species Characteristics values were assigned based on the degree of sensitivity of the species
and potential for mortality as a result of noise/disturbance (1=high, 2= medium, 3=low).
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al. 1981), it iiy’be poasiBle that the locations of northera sea lion
rookeries in part are determined by the distribution and abundance of their
principal prey, walleye pbllock (Frost and Lowry 1986; Loughlian 1987; Bakkala
et al., 1987), which in turn may be affected by overfishing and/or

oceanographic characteristics.

Cousistently used haulout sites are generally ‘located in the southern
half of the Bering Sea, south of Cape Newenham and the Pribilof Islands.

Haulout sites farther north are generally used for shorter durations and less

consistently from one year to the next (J.J. Burans, pers. obs. 1988).

Northern sea lions respond to noise and human disturbance in a variety of
ways. There have been instances where human disturbaace at northern sea lioa
rookeries has caused mortality (Lewis 1987; R. Merrick, NMFS, pers. comm,
1988). Thus, human disturbance has the poteatial to significan:ly affect-ihe
health of the Bering Sea population. Our evaluation of the sensitivity of
northern sea lions at their 26 terrestrial hauloﬁt sites in the study area has
been influenced by the fact that mortality associated with disturbance is
known to occur. Based on all criteria considered im this study (IPSI
evaluation), including the general susceptibility of this species, and the
susceptibility of the 26 haulout sites to disturbance, we de:erﬁined that the
rookeries and associated hauling grounds on Ugamak Island and nearby rocks and
islets (incl. Round I.), at Cape Morgaan on Akutan Island, oan Sea Lion Rock
near Amak Island, on Walrus Island ian the Pribilofs, oun Bogoslof Island, and
at Billings Head on Akun Island rated the highest in our IPSI evaluation
schenme (Tab1§.9). Recent severe disturbances at the Ugamak Island rookery, and
increased chronic disturbances from aircraft and ship traffic near Sea Lion
Rock (close to the airport at Cold Bay, AK) and Bogoslof Island (increased
fishing actiwvity aearby) are of particular concern. ' ’

The history of use and disuse of haulout sites in the Pribilof Islands is
of particular interest, considering th#c'these islands are likely to be the
focus of activity during possible OCS development in the St. George Basin. Of
the eight historically used sea lion haulout sites in the Pribilofs (4 on St.
George, 1 on St. Paul, and 3 on smaller surrounding islets), there is current

information (1980's) for oanly 3 sites (Walrus I., Otter I. and Dalnoi Pt.




Table 9. Inter-site Population 'Senduvlty Index (IPS) for morthern sea lion haulout sites in the Bering Sea, Alaska.

Haulout Max. Rank Mcan Rank Propos. Rank Age/Sex Rank Durstion Rank  Consist. Rank Site Rack Species Rank  Mean  IPS1
Site Count Max. Pop. Comp. of Use of Use Char. Char. Rank Rating
Count x Activity (n=8)

Bogoslof Island* 1379 5 2033 4 0083 4 . 6 35 0500 s 1 45 4 26 1 35 69 £
Unalaska Island

Spray Cape 161 17 96 22 0.001 255 4 12 0250 14.5 2 135 2 14 2 165 169 18

Bishop Point 5¢ 12 475 11 0035 95 4 12 0250 145 2 135 2 14 2 165 129 11
Akutan [sland® : . .

Cape Morgan® 240 2 599 2 0110 2 ] 35 0500 s 1 45 2 14 1 s 4.6 2
Akun [sland®

Billings Head® 760 9 1459 7 0028 13 ] 35 03500 s 1 45 2 1 1 3s 74 6
Tanginak Island 61 22 m 14 0004 2% 4 12 025 14.5 2 135 2 " 2 165 159 16
Rocks NE of Tigaldal. 225 155 312 16 0005 20 4 12 0250 14.5 2 135 2 14 2 165 153 15
Ugamak Island Group* 2033 3 7131 1 0109 3 1 35 0500 5 ] 45 1 4 1 s 34 -1
Unimak Island

Cape Sarichef 128 19 115 21 0008 17 4 12 0250 14.5 2 135 1 4 2 165 147 14
Amak Island 59 1 139 8 0039 75 4 12 0500 5 1§ 5 1 4 2 165 86 7
Unnamed Rocks 25 155 266 17 0014 15 4 12 0500 5 1 45 1 4 2 165 112 9
Seca Lion Rock® 1298 6 1967 6 0035 95 1 35 0300 5 1 45 1 4 1 35 53 3
Rigit Hand Poina 50 24 50 25 0003 23 4 12 0.167 px 2 138 2 11 2 165 19 21
Round Island 1000 7 33 10 0064 5 4 12 0.167 n 2 138 2 14 2 165 126 10
Cape Peirce 450 13 450 12 0029 12 4 12 0.167 23 2 s 1 4 2 165 133 12.5
Cape Newenham 1500 4 1083 9 0061 6 4 12 0.167 23 2 135 1 4 2 165 110 8
Nunivak Island .

Cape Mendenhalt 50 24 50 25 0003 23 6’ 23 0.167 n 3 25 3 23 2 165 225 26
St Matthew lsland

Sugarioaf Min. 0O 24 50 25 0003 23 6 23 0250 145 3 285 2 14 2 165 203 25

Cape Upright 90 20 93 23 0.006 185 6 23 0250 14.5 3 225 2 14 2 165 190 2

Bast of Lunda P1. 600 10 326 15 0.03% 175 6 23 0250 14.5 3 25 3 2 2 165 165 17
Hall Island 16.5

Asre Rock 150 18 150 20 0010 16 6 23 0250 145 3 225 3 2 2 165 192 2

North Cove 4000 1 2038 S 0258 1 [ 23 0250 145 - 3 225 3 p <] 2 165 133 12.§
Pinnacle Istand 257 14 205 18 0017 W 6 23 0.167 3 3 228 2 14 2 165 131 20
St George Island 8% 2 kY, 13 0006 185 6 23  0.167 2 3 28 3 n»n 2 165 201 ]
Walrus Island® 68 8 2392 3 o003t 11 ] 35 0500 5 ] 45 2 14 1 3s 6.6 4
Otier Island - 26 200 19 0000 255 6 23 0.500 5 2 135 2 2 65 178 19

Max. Counts are Ads/Subads. only from cither *1980's" or "Curr. Bst." (whichever is larger) in Table S.

Mean Max. Counts are Ads./Subads. only from "1960's", "1970's", “1980's" and "Curr. EsL.” columns in Table 5.

Proportion of Population is calculated from "Curr. Est.” column in Tabie S.

Age/Sex Composition x Activity vakucs are bascd on whether all age/sex classes are present and whether breeding t0ok place at the site (ali=l, adults and -M-:Z).
and the number of different locations at the site where sea lions haul out (1=many, 2=several, 3= 1 or 2).

Duration of Use is the approximate proportion of the year the site is occupied.

Consi y of Use govies are as follows: 1=annual and continuous, 2=annual but di H , and 3=i i

Site Characicristic values were based on topography and proximity 10 noisc/disturb. ncar the haulowt site (1=any site near noise/disturbance,
2=cliffs, 3=bluffs/slopes, 4=low or no relicf).

Species Characteristics values were assigned based on the degree of sensitivity of the species and potential for mortality
as aresult of nosc/disturbance (hugh=1, medium=2, low=3).

* Astenisks indicate that the haulout site is a rookery.
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area). Formerly there were four rookeries on the Pribilofs: Walrus Island;
near Northeast Point; near East Rookery; and near Tolstoi Point. Currently
only the site on Walrus Island is an active rookery. Kenyon (1962) noted that
the haulout site near Northeast Point on St. Paul Island was formerly the
largest rookery in the Pribilof Islands, however, no pups have been seen there
since 1957, which is about when majof declines in the numbers of northern sea

lions apparently began.

The ultimate causes of the decline in the northern sea lion population in

Alaska are unknown (Merrick et al. 1987). However, it has been postulated that

‘disease (possibly Leptospira), changes in prey resources, increased mortality

through shooting, and possible entanglement in nets and other debris may all

be contributing factors.

Some evidence suggests that chhnges in the quanti:y and size of walleye

pollock (Theragra chalcogramma), the principal prey of northern sea lions, may

be a factor in their decline (Baskkala et al, 1987; Fowler In press; Loughlin
1987; Frost and Lowry 1986). It is also possible that increased mortality of
pups that become separated from their mothers during some types of censuses at
rookeries (Lewis 1987) may be a factor coatributing to the decline. Away from
the haulout sites, there is little evidence that noise from eithér airborne or
underwvater sources has serious detrimental effects on northern sea lions. In
fact, some studies show that sea lions habituate well to some severe forms of

noise (Shaughnessy et al. 1981, Mate and Harvey 1987).
Harbor Seal

Harbor seals are distributed throughout the portion of the study area
south of Nunivak and the Pribilof islands. Harbor seals do not necessarily
aggregate at large rookeries to breed, pup and suckle their young. Aside from
the resident population on Otter Island in the Pribilofs, most harbor seals in .
the northern part of the study area probably move south (away from advancing
ice) during winter. Of the 4l terrestrial haulout sites considered in detail
in our study area, only about 6-8 appear to have consistently supported large
fractions of the total eastern Bering Sea population of this species--most of

these important sites are on the Alaska Peninsula.
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Harbor seilo respond to noise and human disturbance in a variety of ways.
In some gsituations it is mot possible to disperse them even using seQere forms
of disturbance; i.e., they appear to accommodate to noise and disturbance in
some instances when they are actively feeding. However, there have been
instances where human disturbance at harbor seal haulout sites have caused the
sites to be abandoned and pups to be separated from their mothers, thereby
causing mortality (Johnson 1977; see 'Results’ section for details). Thus, our
evaluation of the importance and vulnerability of harbor seals at 4l
terrestrial haulouﬁ sites has been influenced by the fact that abandonment of
sites and consequent mortality of pups has been shown to be associated with
some kinds of noise and disturbance near such sites. Based on all criteria:
considered in this study, including the general susceptibility of this
species, and the susceptibility of the 41 haulout sites to disturbance, we
determined that the sites in Izembek/Moffet Lagoon, Port Heiden, Port Moller,
Cinder River, Seal Islands and Ilnik (all on the Alaska Peninsula), and in
Nanvak Bay near Cape Peirce, Ugashik Bay, and on Ottar Island in the Pribilofs
to be the most important and potentially most vulnerable to noise and

disturbance associated with OCS development (Table 10).

" The number of harbor seals recorded at haulout sites in the Bering Sea,
especially at some sites in the southeastern Bering Se;, has apparently
declined dramatically during -the recent decade (Pitcher 1986). Although
several reasons have been given for the appareat recent decline of harbor
seals (e.g., disease, over-exploitation in earlier years, increased predation,
increased fouling in fishing gear, reductions in principal prey [walleye
pollock]), none of these suggestions have been clearly documented. At present,

the sites that appear to have been most significantly reduced in size (fewer

'seals counted recently) are the Seal Islands, Cinder River, and Izembek/

Moffet Lagoon, on the Alaska Peninsula. Howevef, as noted in the 'Results',
counts at anykbne of these sites may be greatly influenced by such factors as
the time of day, time of year, tide, weather, availability of prey, etc.
Recommended programs designed to more carefully monitor the number of harbor
seals at haulout sites in Bristol Bay could provide more of the data needed <o
determine the status of this species in the study area, prior to 0CS

development (Hoover 1988b).




Table 10. Inter-siie Population Sensitivity Index (IPSI) for harbor seal haulout sites in the Bering Sea, Alsska.

Haulow Max. Rack  Mean  Rank Propor. Rank Age/Sex Rank Dumstion Rank Consist. Rank Site Rank Species Rk Mesn 1PSI
Site Coum Mz Pop. Comp. of Use of Use Char. Char. Rank Rating
Count X Activity
Umnak Island - 3 418 14 - 315 [] 15 1.000 155 2 25 2 175 12 13 222 u
Bogoslof lsland - 3 56 M - 3S t 15 1000 155 3 4 4 35 3 33 22 41
Unalasks Island - N 32 15 - 35 ] - 15 1000 1355 2 25 2 115 3 B 224 26
Akutan Island ’ 6 2 n 33 o000t 20 1 1S 1000 155 2 25 2 175 13 n a1 23
Akun Island (incl. Tu'& L) a» K] 3 0003 19 1 1S 1000 155 2 295 2 175 3 33 199 205
Tanginak Island . - n - 41 -~ 3Ss ] 1S 1000 155 2 295 2 115 3 33 2.1 M
Avastanak hland - [} n - NS ] 1S 1.000 155 2 25 2 115 3 k< X M
Tigalds lsland - 3 8 40 -  3s 1 15 1000 155 2 25 2 115 3 13 259 36
Kaligagan & islets NE of Tigsldal. 245 9 r Yy 18 000 7 1 1S 1000 155 2 25 2 118 3 B 172 12
Ugamsk lsland - 3 40 n - ns 1 IS 1.000 155 2 25 1.5 3 3 27 29
Aiktak Island [ T ] 12 235 0012 12 1 15 1000 153 2 25 1 s 3 n 1713 13.5
Unalgs, Babics, rocks & islets 125 1 220 19 0015 105 1 1S 1000 155 2 25 2 175 3 3 176 15
Cape Lapin (Unimak 1) - N 120 26 - s 1.5 315 1000 155 2 25 1 5 3 33 UuUSs N
Nosth Crock (Unimak 1) - 3 ” 2 - us 1.5 315 1.000 155 2 25 1 5 3 3 254 35
Bechevin Bay - 1500 95 - 315 1.5 NS 1000 155 1 95 1 5 2 165 169 10.8
Cape Krenitzin - 3 1500 95 - s 1.5 315 1000 155 1 95 1 ) 2 165 169 10.5
Tsanotski ksiands - sn 12 - 3ns 1.5 315 1.000 155 1 925 1 s 2 165 173 13.5
zembok/Maffet Lagoon 1974 4 1588 7 0040 4 (1% 35 1000 1355 1 25 1 H 1 45 6.1 1
Amak Island 2 2 20 » 0000 21 1.5 315 1000 155 2 25 1 5 2 165 198 19
Capo Leiskal [ I} 150 2 - NS 1.5 31.5 1.000 155 2 25 3 7 2 165 246 325
Cape Seniavin - 3 n )} - 33 1.5 31.5 1000 155 2 25 2 175 2 165 246 326
Pont Moller - 2 4384 2 o488 1 0s 35 1000 155 1 925 4 35 1 45 91 3
Scal Islands (incl. llnik) 1521 § 1999 8§ 0009 165 03 35 1000 155 ] 95 4 3 1 45 101 s
Port Heideo 6196 1 5768 1 0098 3 0s 35 1000 155 1 95 4 3 1 45 o3 3
Cinder River 5 7 2038 5 007 35 0 35 1000 15S 1 95 4 3 1 45 100 4
Ugashik Bay ’ ' 1000 6 ne. n o2 2 | 15 1000 153 1 95 4 3 2 165 136 [ 2% }
Egigik R. Flas [ B} 300 165 -~ NS 1 15 1000 153 1 95 4 38 2 165 199 205
Deadman Sands - 10 150 21 o018 9 1 15 1000 153 1 95 4 35 2 165 153 9
Cape Constantine 100 14 100 2 0012 13 1.5 315 0078 3S 2 295 2 11s 2 165 209 2
Tvativak Bay n 1 n 2% 0009 165 15 1S 0075 NS 2 %5 3 0 2 . 165 228 n
Hagemeister Itand 100 4 133 23 0012 B 1.5 315 0580 333 1 95 2 175 2 165 181 16
Black Rock 300 8 300 165 0037 SS 1.5 315 0580 3.3 2 25 2 1Ns 12 165 191 18
Nsavak Bay (Mouth) 3100 3 20 4 0027 ] 15 o300 38 1 95 4 35 ] 45 136 6.5
Caps Nowenham [ - 1} 50 ss - NS 1.5 315 0500 38 2 25 2 118 2 165 285 40
Chagvan Bay (Mouth) - 3 150 i - NS 1S 315 0500 38 ] 95 4 35 1 45 44 30
Quinhagak (Middic Bar) - 3 3000 3 - NS 1.5 315 0500 38 1 25 4 3 2 163 235 28
Kongiganak (South Bar) - 3 50 335 - us 1.5 315 0500 38 1 95 4 3 2 165 281 3»
Kuskokwim Bay - 3 2000 6 - 38 0s 35 o0s00 33 ] 925 4 35 1 45 182 17
N k §. (Cape Mondenhall) - 16 ‘%0 2 0010 1S 2 405 0500 33 2 %5 3 7 3 33 265 k]
St Gooege 1. (Dalnoi Px. ares) 50 18 <130 M 0006 18 2 405 1000 155 2 25 2 172 3 n 23 25
Ouer Island 19 12 45 13 0015 105§ 1 15 1000 155 1 95 2 1723 3 N 144 ]
Mazx. Count is from cither “1980's" or “Curr. Ent.” columns (whichever is greater) in Teblo 6.
Mean Max. Count is from “1960's", “1970s", "1980's" and "Curr. Est.” columns in Table 6.
Proportion of Popul is calculaied from "Curr. Est" column in Table 6.
Age/Sea Compasiuon & Acuvity values are based an whether all age/sea cl srep and whether pupping occurs regularly st or near the sie (all=0.5, Ad. only=1),
and the number of diftcrat locsuons where harbor scals haul out (1 snany, 2 1, I=few) isted with tho site.
Dutatinn uf Lsc s based on the spproaunaie proporuon of the ycar that the site is used.
€y of Use carcgona sic s fallows 1 «annual and relauvely i and 2=inc
S A haraiuaistos valocs weie hased on topography and prosimiy 1o noise/disturb. source near the haulout site
(1 ~any aitc ncar nonc/duturh | 2-chifs, Jablutts/slopes, 4=low of no rehief).

Speaies Charactenstivs valucs were assigned bascd on the ity of the specics and iated p ial for lity as a result of disturb (t=high, 2 di 3=low).
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Pacific Walrus

Only male Pacific walruses haul out at terrestrial sites in the southern
part of the study area, i.e., at island and mainland sites south of the St.
Matthew-Hall Islands area (south of about 60°N). During fall, as the pack-ice
advances south through Bering Strait, females with calves return to the

northern part of the study area, where they are joined by males that have
moved northward from southern sites. Baulout sites on St. Lawrence Island and

on the nearby Punuk Islande are particularly important at this time of year
(autumn); all age and sex classes may be found hauled out at these teriestrial
sites in some years. Breeding occurs on the pack—ice.in late winter-early
spring and calves are born on the ice in spring. Females and newborn calves
remain with the pack-ice as it retreats north out of the study area in early
summer, whereas many males remain south and utilize haulout sites ?p Bristol-

Bay.

There is only a relatively small body of information concerning the
effects on walruses of various kinds of noise and disturbance, however, some
of this information is particularly relevant to this study. In general,
wvalruses respond to noise and human disturbance by temporarily leaving the )
haulout site; if the disturbance persists, the site may be abandoned (Fay et
al. 1986; for more details see 'RESULTS'). Natural mass mortality of walruses
has occurred at a Punuk Island haulout site in at least one year, 1978 (Fay
and Kelly 1980). Although it is unclear how mortality of this type has
occurred, it does indicate the magnitude of such mortality (many hundreds of
animals died) that can occur when large numbers of animals (tens of thousands)
fate hauled out at oune site. At other sites (Cape Peirce), shooting and other
types of harassment such as by aircraft and boats have caused severe

disturbances.. .

Based on all criteria considered in this study, including the general
susceptibility of this species, and the susceptibility of the 31 haulout sites
to disturbance, we determined that the sites at (1) Port Moller and Cape
Seniavin in southern Bristol Bay, (2) at Round Island, Cape Peirce and Cape

Newenham in northern Bristol Bay, and (3) at St. Matthew and Hall islands,
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King Island, eastern St. Lawrence Island and North Punuk Island in the central

and northern Bering Sea rate high in our IPSI evaluation scheme (Table 11).

Both the Amak Island and Cape Seniavin haulout sites have been disturbed
in recent years by fishing boats and low-flying aircraft aand beachcombers
landing at the site; poachers have also frequeatly disturbed the Cape Seniavin
site (J.J. Burns, pers. comm., 1988)., It is probable that many of the walruses
recorded in the Port Moller area have been displaced (through disturbaace)
from nearby Cape Seniavin (details given earlier in 'Results'). Further, there
is evidence that walruses using the Cape Seniavin site are also associated
with the Round Island site in northern Bristol Bay. At least one male walrus
tagged at Round Island was recovered (dead) on the beach at Cape Seniavin.

The Cape Peirce haulout site has been reoccupied since the early 1980's.
Significant numbers hauled out at this site in 1983, but shooting and other
disturbances preveated a sustained reoccupancy_éhac year (D, Fisher, USFWS,
pers. comm. 1988). Large aumbers of walrus (about 4,000-6,000 males) again
reoccupied this site in 1984. Very large numbers of walrus (12,000 males) have
been recorded at Cape Peirce in recent years, even though shooting of some
animals has occurred at this site evéry year since 1986 (D. Fisher, USFWS,
pers, comm, 1988). Daily surveillance at Cape Peirce during the summer haulout
period began in 1984 and curreatly ‘there is careful documentation of hunting

and other disturbances.




Table 11. Inter-site Population Sensitivity Index (IPSI) for Pacific walrus

houleut sites In the Bering Ses, Alaska.

Taulow Maz. Rank Memn Rak Propor. Rank Age/Sex  Rank Dumtion Rank Consiat. Rank Sitc Rank Spocies Rank  Mean  TPSI
Site Coumt Maz. Pop. Comp. of Use of Use Char. Char. Rank  Raling
Count s & Activity
Amak lsland® 0 18 155 26 0000 145 3 w3 0380 | 2 2 1 4 2 16 159 [
Post Moller® 2% 7 5 10 0073 S 2 193 0417 4S 2 2 1 4 2 16 11.0 s
Cape Seniavin® 3500 6 1813 12 0040 95 3 235 0417 4S 1 65 1 4 2 16 105 4
Pont Heiden® - B 60 » - » 3 235 033 1235 2 2 1. 4 2 16 199 26
Egegik Bay* 1000 8 1000 14 0022 8 3 2 033 123 2 2 1 4 3 7 152 135
Island® - 0 n - B 3 35 033 125 1 6S 2 135 3 208 p: |
North Twin kland® - 23 100 13 - b ] 3 235 039 125 1 65 2 135 3 7 18.5 n
Round Islnd* 12000 3 7425 s 019 4 1 9 0313 125 1 6 2 138 3 7. 104 3
Capo Peirce* 12500 2 %00 7 o141 3 1 9 033 125 1 6 2 135 3 10.1 3
Cape Nowenham® 00 9 43 16 0002 138 2 195 0333 125 1 6sS 2 135 2 16 133 ]
Security Cove® 10000 4 6677 9 05 2 3 B35 0161 MUS 2 2 3 2 16 158 17
Goodnews Bay* - B % 2 - Y- 3 2355 0167 U5 2 2 3 B 2 % e 3
Kwigillingok® - B 50 15 - b ] 3 255 0162 US 2 2 3 n 2 ¥ 22 30
Nunivak Islnd®
Cape Biolin® - > W 22 - -] 3 255 0167 45 2 2 1 3 2 16 204 n
Mokoryok - 25 00 2 - -] 3 255 0167 US 2 2 1 38 2 16 194 »
St. Manthew Island®
Caps Uprigin® 160 12 160 25 0004 95 1 9 0417 45 1 €S 2 138 3 7 134 9
CapeGlory of Russis® 80 1S 0 2 0002 135 1 9 0417 45 1 65 2 138 3 I 14.6 12
Lunda Bay* 10 1 180 24 0004 95 1 9 0417 45 1 6 3 3. 143 10
Hall land® 50 10 40 18 0003 11 1 ? 0417 4S ] ¢S 2 135 3 N 124 6
Egg bland® - B 0 1 - 3 LS 16 0167 U4 2 n 3 B 2 6 ns3 »
Besboro lsland® 100 14 200 2 0002 135 1S 16 0167 45 2 2 2 135 2 6 177 20
Cape Darby* 50 16 3% 0 0001 16 1.5 16 0167 45 2 ‘22 2 138 2 16 193 u
Sledge laland. 3 17 332 17 0000 175 1S 16 0167 45 2 2 2 1ns 1 5 166 19
King Island 000 S 233 11 0022 1S 15 16 0167 US 2 2 2 135 1 s 131 7
Punuk Islands
North Island 15000 1 15875 4 0337 1 03 25 0167 245 1 65 4 1 ] 9.2 1
Middle Island - 25 14000 S - » 1 9 0167 U5 2 n 4 1 b ) 181 2t
South Island - 3 11000 6 - Y] ] 9 0167 U5 2 2 4 > 1 S 182 n
St. Lawrence Island
Chibukek Py 100 13 100 27 0002 135 1 9 0167 45 1 65 3 1 ] s 152 138
Salghat - 23 1900 3 - 3 0s 25 03 125 2 2 4 D ] 5 155 16
Maknik ~ 25 3500 2 - ] 03 25 033 125 2 n 4 B t ] 154 135
Kialegak Pt. - 23 M00 1 - -] 0s 25 0333 125 2 n 33 2B 1 s 14.5 11

Max. Count is from cither "1980's” or "Curr. Est." columns (whichever is grestes) in Table 7
Mesn Max. Count is from "1960's™, "1970's", “1980's" and "Curr. Est.” columns in Table 7.

Proportion of Population is calculated from “Curr. Es.” column in Table 7.
Age/Sex Composition x Activity values ase based on whather all age/sca classes are prosent at the site (all=0.3, ad. males only=]),

and the numbex of different locatians st the site where walruses houl out (1=msay, 2=scven), 3= fow).
Durstion of Use is the spproximate propartion of the year that the site is occupied.

Consistency of Use categories are as follows: | « snrual and consistent, snd 2 = inconsistent.

Smﬂmmncvduumhndmwpbywmnmywmmhmw(l-anynbnmmddhmb..

2 = cliffs, 3 = bluffs/slopes, 4 = low or no relief).

Species Characteristics values were assigned based on the degres of sensitivity of the specics
and associsied potential for mortality as a result of noisc/disturbance (high=1, medium=2, lows3).

* An aserisk indi

that this h

sito is

d mostly by sduk

males. All other haulow sites (those without asterisks) are occupied by
male and female adults, subadults and calves.

%, uoIssNds1q
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SUMMARY AND CONCLUSIONS

The following summary and concluding remarks are presented in relation to
the four broadiy defined OCS Planning Areas (Norton Basin, St. Matthew-Hall,
North Aleutian Basin, and St. George Basin) in our study area (see Fig. 1).
Each of these four planning areas contain haulout sites that are important to

more than one of the pinniped species considered in this report. Many of these
sites ranked high in our Inter-site Population Sensitivity Index (IPSI)

evaluations.

Norton Basin Planning Area

‘There are l4 haulout sites in the Norton Basin Planning Area used by two
of the four species of pinnipeds considered in this study; no northern fur
seals or harbor seals haul out in significant numbers in this planning area.
However, 862 (12) of the 14 sites in this planning area are used by one
species, the Pacific walrus (Fig., 12). Two (14%) of these haulout sites, the
one on North Punuk Island, and the one oa King Island had high IPSI ratings

(see Table 11). Northern sea lions have occasionally hauled out at Southwest

Cape on St. Lawrence Island and on South Punuk Island; however, there is no
current information concerning the use of these sites by this species,
consequently, there was insufficieh: information to assign an IPSI value
(compare Table 5 with Table 9).

St. Matthew-Hall Planning Area

In the St. Matthew-Hall OCS Planning Area 24 haulout sites have been used
by three of the four pinniped species considered in this(sbudy; there are no
northern fut seal haulout sites. The majority of the sites are used by
northern sea lions (1l sites, 46X); however none of these 1l sites ranked high
in the overall evaluation of importance or potential vulnerability (Table 9).
Pacific walrus sites were second in abundance (8 sites; 33%) and four of
these, all on St. Matthew or Hall islands, ranked high in our IPSI rating
system (Table 11). Harbor seal sites were least abundant (5 sites; 21%) in
this plaqning area. Nevertheless, the site(s) in Kuskokwim Bay had relatively

high IPSI values (Table 10); this area , and the areas to the east near Avinof
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12. Summary of haulout sites in various 0CS Planning Areas in the
Bering Sea, Alaska. The number of sites that rated high in our IPSI
evaluations are shown in pareatheses.
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Pt., may be the most northerly major harbor seal pupping areas in the eastern
Bering Sea, and probably this is the least studied harbor seal habitat in the

study area.

North Aleutian Basin Planniq; Area

The North Aleutian Basin Planning Area contains 44 haulout sites used by
three of the four pinniped species considered in this study (Fig. 12). Barbor
seals use 22 (50%) of these sites including 9 of the 13 sites that had the
highest IPSI ratings for harbor seals in this study (see Table 10). Twelve
(27%) sites were occupied by northern sea liouns, and at least six (14%) of
these sites had high IPSI ratings. Ten sites (23%) in the North Aleutian
Planning Area are occupied by Pacific walrus; five (11Z) of these sites had
very high IPSI values (Table 11).

St. George Basin Planning Area

The St. George Basin Planning Area supports the largest number of haulout
sites for the species considered in this study--a total of at least 54 sites
for three species. There are no coansistently used Pacific walrus haulout sites
in the St. George Basin Planning Area. On the other hand, all 22 (100%) of the
northern fur seal haulout sites in the eastern Bering Sea are in this planning
area (Pribilof Islands and Bogoslof Island); these 22 sites represent about
402 of the total 54 sites used by the four apecigé studied in this planning
area (Table 10). Seventeen sites (32%) in this planning area are occupied by
northern sea lions, and 6 (11%) of these had high IPSI ratings (Table 9). It
was not possible for some sites to be evaluated (compare Table 5 with Table 9)
because there was insufficient information on their current use. At least 15
sites (28%) in the St. George Basin Planning Area are used by harbor .seals,
and threeu(éi)Aof these sites (two in the Fox Islands and Otter Island) had
very high IPSI ratings.

It should be remembered that we have not discussed rookeries/haulouts

used by very small numbers of pinnipeds. With the exception of northern fur
seals (which use only the Pribilofs and Bogoslof Island), hundreds of such

sites are used by small groups (1-10 individuals) of Pacific walruses,

Py
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northern sea liohs,-and especially harbor seals. The degree of fidelity to
‘specific haulout sites (from grehtest to least) by the four species we studied
are: northern fur seal, walrus, northern sea lion and harbor seal. The last
two species are most likely to haul out at sites not considered significant
(far less than 12 of the study area population) and not considered in this
study. This is especially true for harbor seals which are ubiquitous in most

of the study area and haul out at hundreds of sites not considered here.

In summary, we evaluated 120 of 136 major terrestrial haulout sites in
four different OCS Planning Areas to determine their overall importance and
potential vulnerability, i.e. their éensitivity to possible OCS activities, It
was not possible to evaluate some litea'mentioned in the text and tables
because of -insufficient information on the number of animals currently using

the sites and uacertainly about the consistency of use of the sites. Of the 44

sites in the North Aleutian Basin Planning Area, almost half (20 siﬁés; 45%)

were ranked high in our IPSI evaluations; this number represeants almost half

of the total 41 most highly rated sites for all four species in the study

area. Of the 54 sites in the St. George Basin Planning Area, 19 (35%) were
rated high; this aumber is strongly influenced by the 10 most highly rated
northern fur seal sites on the Pribilof Islands. Of the 24 sites in the St.

Matthew-Hall Planning Area, 5 (21%) were ranked high in our IPSI evaluations,
and-most (4 of 5; 802) were sites occupied by Pacific walrus. Similerly, of
the 14 sites in the Norton Basin Planning Area, ounly 2 were rated high in our

IPSI evaluations; both of these sites were occupied by Pacific walrus.
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