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Abstract x

This study investigated the use of terrestrial baulout 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 tbere waa little or no information
about tbe number of animals present and consistency of use of the site, so we
were unable to properly evaluate these.

Available information on tbe effects of airborne and waterborne noise,
and buman disturbance (fro. stationary and moving .ources) was reviewed. We
also conducted a detailed analysis of tbe acoustic environment of eight
haulout sites. These eight sites were represen~ative olothers used by each of
tbe four species studied. The analyses included investigations of (1)
characteristics of airborne and underwater ambient noise, (2) characteristics
of industrial noise sources, including aircraft, amall boats, fisbing trawlers
and commercial cargo traffic, and (3) sound transmiasion loss in air, water
and tbrougb the air-water surface.

Inter-site Population Sensitivity Index (IPSI)

As a means to evaluate tbe 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 eacb site. IPSI values were
computed from rank scores assigned to eigbt categories associated with each
site occupied by each of tbe four pinniped species. The eigbt categories were
(1) tbe peak count of a particular species of pinniped ~ecorded at .• site
since 1980, (2) the mean maximum number of animals recorded at a site during
tbe past three decades and during the most recent count at tbe site, (3) the
proportion of tbe 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) consistency of use of a haulout site, (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 the potential for mortality. Sites that rated high
had high IPSl scores and were considered most sensitive.

Norton Basin Planning Area

There are 14 haulout aite. in thia planning area; they are used by two of
the four specie. of pinnipeds studied. No northern fur seals or-barbor seals
haul out in significant numbers here. Twelve of the 14 sites are used by
Pacific walrus. Two haulout ~ites. the one on North Punuk Island. and the one
on King Island ranked hilh in our IPSI evaluation acheme. Northern sea lions
have occasionally hauled out at Southwest Cape' on St. Lawrence Island and on
nearby South Punuk Island. Bowever. there is no current information concerning
the use of these sites by .ea lions.

St. Matthew-Ball Planning Area

In this planninl area 24 haulout sites are used by three of the four
pinnipeds studied; there are no northern fwr seal haulout sites in this area.
Most of the sites (11) are used by northern sea lions, however none ranked
high in the overall IPSI ev.luation scheme. Pacific walrus sites were second
in abundance (8) and four of these. all on St. Matthew or Ball islands, ranked
high. Barbor seal sites were least abundant (5) in this planning area, but the
site(s) in Kuskokwim Bay ranked relatively high. Thi. area. and the areas to
the east near Avinof ~oiat, may be the most northerly major harbor seal
PUPpinl area. in the .a.tern Bering Sea.

North Aleutian Basin Planning Area

This pl~DDing area CODtains 44 haulout sites used by three of the four
species studied; DO northern fur seals haul out in this planning area. Harbor
seals used 22 of the sites including 9 (20%) that rated high in our IPSI
evaluation scheme. Twelve sites were occupied by northern sea lions, and at
least six (14%) of these were ranked high. Ten sites are oc.cupied by Pacific
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). Seventeen sites are
occupied by northern sea lions, and 6 (11%) of these were ranked very high in
our IPSI evaluation scheme. At least 15 sites are used by harbor. seals. and
three (6%) of these (two in the Foz 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 Berin, 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 number represe~ts almost half of the total 41
moat highly rated sites in the study area. Of the 54 sites in the St. George
Basin Planain, Are., 19 (35%) were rated hi,h; tbis number was strongly
influenced by 10 highly ranked northern fur seal sites on the Pribilof
Islands. Of tbe 24 sites in the St. Matthew-Rall Planain, Area. 5 (21%) rated
higb ia our IPSI evaluation. and most (4 of 5; 80%) were sites occupied by
Pacific walrus. Of the 14 sites in the Norton Basin Planaing Area. only 2
rated hi,b in our IPSI evaluation; both of these sites were occupied by
Pacific walrus.
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Introduction 1

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 (~vitulina richardsi) and Pacific walru. (Odobenus rosmarus
divergens). Except for the walrus. these species may occupy terrestrial
haulout sites during pupping. nursing. mating and lIlOlting.which are all
potentially times of elevated stress. (Mating. pupping and nursing by Pacific
walruses occurs during January through June in the pack-ice rather than at
terrestrial sites.) Consequently. acoustic and/or visual disturbance of
animals at terrestrial haulout sites could adversely affect these and other
functions. or could further decrease resistance to parasitic infection,
thermoregulatory impairment. disea.e and other stre.s factors.

In recent years, the northern fur seal. northern sea lion and harbor seal
populations in the North Pacific region including Bering Sea have experienced
significant 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 reduction. (principally through overfishing) in the
abundance of principal prey species. However. there have been few studies of
the potential· senaitivity of these pinniped species to industrial disturbance
near haulou~ sit••• Additionally. although the Bering Sea population of the
Pacific walrus hal increased markedly in the past decad.s. mass mortality has
occurred at 10•• locations. and it has been suggested that.this species may be
sensitive to certain vessel and aircraft traffic.

Literature exists which identifies Bering 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 conducted on
behalf of the U. S. Department of Interior, Minerals Management Service, in
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anticipation of eventual oil 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 lions, harbor

seals and walruses at rookeries and haulouts in the eastern Be~iAg Sea.

Objectives

The principal objectives of this investigation. were as follows:

1. SU1lllll8rizethe 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 .pedes in the Bering Sea adjacent to Alaska, (b) the
identification of the major haulout sites for these species, (dan
analysis of the use of major haulout sites by different age and sex
cohorts, and Cd) a sUllllllarization and estimation of the year-round use
and relative biological value of each major haulOl,lt 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 Ca) a summary and comparison of available
information on the illllllediate· and long-tenll effects of acoustic and
visual disturbance on individuals and on concentrations (haulout
sites) of the four species of pinnipeds, (b ) a discussion of the
applicability of information available for other pinniped species, and
(e ) a review of responses of marine maDlllals to various acoustic
stimuli.

3. Based on data obtained in land 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.
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Study Area .

'l'hestudy 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 'ides of the eastern Aleutian Islands.
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Terminololl

Throughout tbis report we use .tbe term. 'baulout site', 'rookery', and
'bauling ground' or 'baulout'. These terms refer to any lite wbere pinnipeds

traditionally haul themselves out of the water; however, tbe terms are not
uled Iynonymously. Haulout sites are composed of 'rookeries' and 'hauling

ground.' (or 'haulouta'), which serve different biological functions for

northern fur leall, nortbern sea lion., and other eared seals.

For northern fur seals, rookeries are areas generally near the water

where females have their pup., where males and female. congregate to breed,
and where pups are raised. Hauling ground. are generally located near .the

rookeries but are more inland, and are occupied by non-breeding individuals
during the breeding season. Someadult male. may move to hauling grounds after

tbe breeding sea. on.

Similar to northern fur seals, northern .ea lions give birth, nurture

their pup., and breed at traditional, well e.tablished rookeries. Hauling

grounds are often adjacent to the rookeries and are occupied by non-breeding

or "bachelor" male. (3+ years of age), and later by harem bulls. Bachelor bull

northern sea lion. aggregate at hauling ground. and spend much of their time
mock-fighting or making occasional trips into the rookeries wbere tbey are
chased by °reilident male.. Unlike fur seals, northern sea lions haul out

throughout the year, rather than only during the breeding season. In the

present report w••• ke a distinction between northern sea lion rookeries

(breeding/pupping area.) and haulouts.

Harbor seal. often congregate to feed and give birth at traditional

site., but tbese site. do not fit tbe definition of a rookery as described
above, i.e., where males bave well established territories in which females
are defended and bred, and pups are born.
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Walrus (.ainly malel in the prelent study) haul out at traditional

terrestrial sitel in the study area, but these sites are not rookeries; few

females are present at terrestrial lites in the Bering Sea except in the far

north during late fall. During thil period, males may fight over females, but

virtually all breedinl and pupping occurs in the pack-ice during late winter

through spring. The 'Glossary' provided in Appendix 9 lives more details and

documentation of terminology used in this report.

leview and Summaryof Information on

PinQiped Populationl and Disturbance

InitiallY we conducted a learch of data bases such as ASFA (Aquatic

Sciences and Fiaheri.s Abstracts), ASTIS (Arctic ·Science and Technology

Information Service), BIOSIS Previews (Biological Abltractl) and NTIS

(National Technical Infot'1Ution Service). We also conducted thorough searches
for relevant information in librariel at (1) .the U: ·S. National Marine Mammal

Laboratory (Nat. Mar. Fish. Serv., NOAA, Seattle, WA), (2) the Pacific

Biological Station (Dept. Fish. and Oceanl, Nanaimo, B.C.), (3) the University

of British Coluabia, Vancouver, B.C., (4) the varioul offices of LGLLimited

(Iting City, Ontario; Sidney, B.C.) and LGL Aluka lesearch Associates

(Anchorage and Fairbankl, Alaska), (5) office and Itaff 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 (ADchoral~, Fairbanks, King Salmon, Dillingham, Nome). Important

sources of ';aluable infor.a·tion for thil Itudy have been. personal

communications froa people who are currently working or have in the pas t

worked extensively with pinnipeds in the Bering Sea and elsewhere.

We sU1IIIl8rized pinniped population information for each major haulout

site, i.e. with a few exceptions, a site where at least 1% 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 continue to

do so in future years, we decided that it was not justifiable to exclude a

haul out site because- it had not been used in the past 10 years.
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Counts at haulout sites may be inf~uenced by a large number of factors,
e.g., time of year, time of day, weather conditions, viaibility, type 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
IDOst sUlDlD8rytables 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 ale 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 Appendices 6 through 8. In many cases, the most c~rrent
count is often significantly lower than the peak count for the 1980's (because
of recent regional population declines). Wb~n· available, we give a breakdown
by age and sex.

Inter-site Population Sensitivity Index (IPSI)

The importance and vulnerability to disturbance, i.e. the sensitivity of
each haulout site used by each of the four species, was computed and an Inter-
site Population Sensitivity Index (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 beinl considered, (2) the status,
composition and trend in number. of the population beinl considered, and ()
the specie. beinl considered and its general response to disturbance (based on
the literature). These variable factors and the way the1 fit into the Inter-
site Population Sensitivity Index (IPSI) are de.cribed in more detail below.

The eight variables associated with each species and each site were
ranked on an integer scale (l through n) according to the tota1 numbsr of
site. (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 bias, It
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should be pointed-out, however, that most of the variables considered in this
analysis were to lome degree dependent on one or more of the other variables;
it was not possible to elillinate all redundancy and/or bias in this ranking
procedure. ThuI, becaule of inherent unavoidable biases, the evaluation
procedures that we used Ihould not be considered a rigorous statistical
treatment.

A mean rank was computed from the rank scores for each site. These means
were then ranked again to determine the overall Inter-site Population
Sensitivity Index (IPSI) for each site considered. Par e"lIple, if there were
25 haulout litel described for a particular lpeciel of pinniped, then the site
with the lowest overall ••an rank (based on currently avai~able information)
had the highest IPSI score--i.e., was considered a lite where severe
disturbance could caule population-level effects.

Important variablel or factors considered in evaluating ea~h site were as
follows:

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

2. The mean maxiaum number of animals recorded at a site during the past
three decades and during the mos t recent count at the site. Th i s
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
1960'1, 1970'1, 1980'1, and the most current count at the sites given
in Tablel 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 considered 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 since 1980 and the most recent pOJ)ulation estimate
given in Tables 3, 5, 6 and 7, respectively.
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4. Age and sex compolition, and the kinds and amount of behavioral
activities that have been recorded at a .ite. A large and complex site
that i. u.ed for pupping and nur.ing, and for breeding was con.idered
to be more important to a .pecie. and potentially more sen.itive than
a .mall site or a site u.ed only for resting, or only by subadults.
This factor therefore actually includes several important variables--
(1) age/.ex compolition and complexity of the site, and (2) behavior--
and both are highly interdependent. Infor.ation on the agel sex
composition (and thus behavior), and complexity (number of
subdivisions and areal extent) of the .ite are given in Tables 3, 5, 6
and 7, and in Figurel 13, 14, l' and 16, respectively.

,. Duration of u.e of a haulout .ite. A site that is u.ed for a large
part of the year is conaidered to be aore important and more
vulnerable than a site used only intermittently (e.g., only during
migration). Since aites that are u.ed for a large part' of the year
often are the rookeriea, where various age. and sex cla •• es and a
variety of different behaviors are exhibited, this variable is
obvioualy related to aeveral of the other variable.. Duration of use
was computed for each .pecie. uaing 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 months (0.583
yr). Only .01M northern .ea lion .ite. are rookeriea or are near
rookeriea, which are occupied for an extenaive period (0.500 yr, Table
3). Other aouthern Bering Sea aitea may be used for about 0.250 yr and
more northerly .itea are u.ed for only 0.167 yr (.ee Table 9). Harbor
seal sitea are also occupied for various durations depending on their
geolraphic location and the average polition of the ice front during
winter. Southern site. are occupied by seals all year while the
northerly sites are occupied for only about six months (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). Soutbern sites are used almost
exclusively by males for periods ranging fra- 2 to 7 months (0.167 to
0.580 yr). Northerly sites may be· uaed by all ag88 and sexes for
periods ranging from 2 to 4 montha (0.167 to 0.333 yr).

6. Conai.t.ncy of u.e of a haulout site. A .ite that is u.ed every year
i. considered to be more important and more vulnerable than a s i t e
that ia u.ed only .poradically. Rookeries are used mo.t consistently
fro. one year to the next; thuI, there is a stroDg relationship
between con.istency of u.e of a site and the age/sex classes,
behaviors and duration of use of a site. Conaistency of use of a sice
.is -determined by the frequency with which animals are recorded at
sites during different survey. over a period of years.

7. Site characteristics, Le., the physiography and associated
susceptibility of the site to disturbance. This factor is based on the
major physical characteristics of the site,. e.g., the substrate,
vertical relief, bathymetry, etc., in the illlllediate vicini ty 0 f 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 and/or air traffic lanes, settlements, etc.) was ranked hlgh
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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, Le., susceptibility of a species to
disturbance. This factor is based on how the species responds to
dis turbances of different types (baaed largely on the literature
presented in this report). It is dependent to a degree on the
compo.ition (ale/.ex, -behavior) of the animals pres.n~ at the site.
how that seamant 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 Doise/disturbance
(e.g., Pacific walrus, northern sea lion, harbor" .eal) were ranked
hiah, and others (e.g., northern fur .eal) were ranked lower (Tables 8
through 11).

Analysis of the Acoustic Environment

We also conducted a separate analysis of the acoustic environment of

eight haulout sites (see Appendix 1). These sites were considered to be

representative of those used by each of tbe four pinniped species considered
in tbe present study. The pbysical conditions (location in tbe study area.

proximity to noise sources, site substrate, slope of beach and sea bottom,

bottom type), and pinniped use of these eigbt sites were included in our

selection criteria. The analyses included investilations of the following
topics:

1. Cbaracteristics of airborne and underwater ambient noise.

2. Cbaracteristics of industrial noise sources, including aircraft, small
boacs, fisbinl trawlers and commercial cargo traffic.

3. Sound transmission loss in air. water and tbroulh 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 fro~ data reported in the literature and data in the archives of BBN
Systems and Technologies Corporation_ Transmission loss 'characteristics 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 exi.tinS procedure was not available. Procedures are described
for usinS the infonaation obtained in this study to predict noise exposure
levels and to develop 'zone-of-influence' e.timates for the various species of
concern. All of these procedurea are de.cribed and discussed in detail in
Appendix 1.
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USULU

The following results are presented in sev~ral sections, in accordance
with the general objectives of the study. The first sections give descriptions
of important backaround life-hiatory information about each of the four
species, infonaation about patterns of occupancy and hinory 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 Berina Sea. Later .ections (1)
review information on the effects of disturbance and noi.e on pinnipeds, and
(2) review inforution on acoustic proce••es that ••y be relevant 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 given 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 pinni~ed with adult bulls in prime condition on their
br~eding territories measuring about 2-3 m in length and weighing between 135
and 280 kg. Northern fur seals remain at sea for moat 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 1985, In press). Figure 2 shows the general distribution of this
species in the ea.tern Bering Sea.

No individual fur seal older than a neonate spends longer than 60-70 days
of the year on shore (Gentry 1981). Hales reach sexual maturity by about 6
years of age and female. by 4-5 years of age; they give birth to a 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 seall 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 (Nortb Pacific Fur Seal COllllllission1984, cited in Bigg 1986:383),
to the current estimate of about 0.8 million individuals. This represents a
decline since tbe mid- to late 1970'1 of about 4-8% per year (average • 6.1%;
Fowler 1985). Recent studies indicate that the decline may ill part be the
result of increased mortality of younger age classes tbroulh entanllement in
abandoned and lost fisbing gear and other debril (Fowler 1984, 1985, 1987, In
press; YOlhida and Baba 1985). Becaule of tbe decline, the ladonal Marine
FiSheries Service recently (May 1988) listed the Pribilof I.lands population
of northern fur .eals a. a 'depleted Ipecies' under teras of the'Marine Mammal. .
Protection Act of 1972 (MMPA).

Fur seall come ashore at leveral important locationl in the North
Pacific, Bering Sea and Sea of Okhotsk, though mai'nly durinl and after the
breeding .eason (May-Iovember). The diltribution of northern fur leal haulout
sites (rookefiel and hauling groundl) in tbe eastern Berinl Sea is limited to
the Pribilof Island. including Sivutch (also known a. Sea Lion Rock) and
Bog08lof Illand (Fig. 3 and Appendix 2) which are used by about 70-74% of the
world population of tbi. species. This relatively re.tricted distribution of
ha~lout sites is tbought to be related to nearby oceanographic features. Lloyd
et ale (1981) speculated tbat the feeding babitats of all fur seall, not just
those in tbe Bering Sea (Perez 1979, Perez and Bigg 1980), consist of the
outer continental shelf and oceanic domains, and tbat "only islands in or
ilDlDediate1yadjacent to the (very productive and food-ricb] outer shelf
domains are suitable for fur seal rookeries."

Patterns of Occupancy at Baulout Sites

Bigg (1986) conducted a detailed investigation of the rather complex
patterns of arrival and departure of northern fur seals at haulout sites on
St. Paul Island in the Pribilofs (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 fint bulls begin arrivina at Pribitof Is 1and
rookeries in early to aid-Hay 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 i. 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 S~6 days
after giving birth (Gentry and Bolt 1986). Females then return to sea to feed
for several day. (aean 3.5 days, Loughlin et ale 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 dars (Gentry
and Bolt 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 ale 1987.and Gentry and Bolt 1986.

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

Sex Site* State** Age Date of Last Arrival*** Abundance

R 1 Late Sep to early Oct Few
BG 2 Hid-to late Aug 2 yr >1 yr
BG 3 Late Jul 3 yr >2 yr
BG 4 Hid-Jul all
BG 5 Late Jun to early Jul all
BG 6 Late Jun all

R >7 Late Jun all
R HP 1 Oct to early Hov Few

BG,R HP 2 Hid-to late Sep 2 yr >1 yr
-BG HP >3 Hid-Aug 3 yr >2 yr

BG P >4 Hid-Aug all
R P >4 Mid-Jul· all

Male

Female

* R • rookery; BG • hauling ground.
** NP • not pregnant; P • pregnant.

*** Date when essentially all seals have arrived.
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re.pectively). Thi. proce•• continue. until the pup. are weaned. Adult females
start to leave the rookeries in early October (G.ntry 1981) and departure
continuel into November (Table 2). Pup. fir.t enter the .ea at about 4-6 weeks
of age, but may remain at the rookery until early November (Filcul 1986). '

Table 2. A sWlllllaryof the occupancy of haulout site. on the
Pribilof t.land., Bering Sea, Ala.ka, by different age
and lex cla•••• of northern fur I.all.

May Jun Jul AUI Sep .Oct Nov Dec

Breedinl Bull. 1* 2 3
Adult Female. 1 3-
Subadult Male. 1 3--
Subadult Female. 1 3-
Pup. 1 3-

* '1' in the time line indicat•• the ap~roxi•• t•• arlie.t dates
of arrival, '2' indicate. the approximate date of abandonment
of territories by adult bull. and breakdovn of the social
structure of the rookery, and '3' indicate. the be,inning 9f
the departure of fur seal. fro. th. i.land. and the .tart of
the .outhbound migration.

The 3 to S-year-01d male. belin to haul out on the hauling grounds in
late June, and younler antmals continue to arrive well into September. The
late.t arrivals include many 2-year-old •• Altboulli lIO.t yearlings remain at
sea and do not return to haulout sit•• , a few yearlinl fe•• le. may make brief
visit. to tile periphery of rookeri•• or haulinl grou~d ••• late as early
Noveaber._

Location and Statu' of Northern Fur Seal Baulout Site.

'ribilof I.land.

It. P_l 1.1•••• 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 site. (Table 3) shows a general
decline in the number of breeding bulls and pups since the 1950's. The ~ost
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Table 3. P.hulII_ ofJllldbml far 1eIIIIl!D!jor hllllaauila (aD aelOObriea) in dieBerina Sea, AJuka.,

1950'.* 1960'.* 1970'.* 1980's** Currau
HauIoutSiIe -- -- -- -- ---
(Rookay) Bleed. Paps Bleed. 1M Breed. Live Breed. PupI Breed. Pups

Buill Bam Bulls Pup! Buill Pup! BuDI (EsL)t BuUs (EsL)t

SL Geo •.••••••• d 1958* 1961* 1966* 1979* 1973* 1984" 1984" 1986-* 1986--
ZIpIdni 370 36'3 8970 182 6821 157 5393 140 4809
South 276 335 7574 210 11164 247 •••••• 200 6870
Nonh 985 No 1235 26507 674 19987 593 20370 599 20576
EutReef 212 DIIa 169 2645 132 '2922 96 3298 92 3160
ElatClifti 350 366 10208 282 10290 279 9584 282 9687
SlIraya-Anil 426 '375 8854 236 6540 101 3469 81 2782

SUBTOTAL 2619 2843 64758 1716 S7724 1473 50598 1394 47884

SL , ••• &Iud 1959- 1955* 1961* 1961* 1978* 1915* 1984" 1984" 1987*- 1987--
Lukaain 219 231 w/KiJDYi 120 5104 119 a8 76 2611
KiIovi 600 609 24005 282 12965 236 8107 219 7523
Gorbardl 856 842 17103 810 17038 358 12297 280 9618
ArdipIIIl 119 No 153 w/htsf 93 2714 55 1889 57 1958
Reef 1663 1825 69246 455 27561 526 18068 427 14667
MorjoYi 191 878 27628 518 21284 361 12400 24S 8416
VOl&DChni 1568 SpKific 1898 19899 1093 41356 811 27858 570 19579
LillIe PoJo¥ina 331 341 8794 107 ~15 46 1580 19 653
PoIoYiDaClifti 740 870 wlPoloriDa 569 24870 404 13877 318 10923
PolOYiDa 291 DIIa 356 21663 126 4355 70 2405 S6 1924
Tollroi 973 1149 34885 719 31108 614 21091 483 16591
ZIpIdai Reef 258 271 5850 203 7223 . 210 7213 145 4981
LillIe l.Ipai 583 666 13294 519 21168 367 12606 280 9618
ZIpIdni 1011 1068 42102 882 36815 626 21503 443 15561

SUBTOTAL 10003 461000 11163 284469 6496 257636 4803 164982 3618 124623

Sivak" 1968* 1966* 1979* 1970'.tt 1980's· 1980'stt 1980's· 1980'stt
166 11922 470 20000 582 20000 582 zeooo

BOIOlloy No DIIa No DIIa NoDlla No 0. NoDala NoDlla 1980** 1980*- 1984-- 1984--
IsI.ad 1 2 7 14

GRAND TOTAL 12622 461000 14172 367149 8682 335360 6859 235582 5601 192521

II Hole: dill ill IbiI WIle •• Ina mmy diffInDt yam ••• may DOthaft bem caIIecIed ill • syIfaDIIic 1IIIIIIIer.
- 1950'•• 1960'1 ad 1910'. dIlIae &am LIDder (1980).
-* 1980'.'" 'C1IrNIIl'cilia •• &am Lloyd et'" (1981), KozIoff (1986) ad NMFS m•.
t Esdm_ of pap pmcIuc:ciaD•• baed GIltba ntio-BnediDa BuDI : PupI- 1 : 34.35 (ICozIoff 1986:11).
tt ReceIIlIIIIIIIII pap prodacIiClIlGIlSiwIch (LIIIder ••• Kajimura 1982:322).
• Est. ofleClllllIIIIIIII Bnediaa Buill QIlSiwrdl •• baedoa dlerllio· Breedin& BullJ:PupI-l:34.35 (Kozloff 1986:11).



Result. 19

current e.d •• te. indicate that about 124,500 pup. (plu. at least the· same
number of adul.t fe•• le.) and about 3600 harea buU. u.ed theae 14 haulout
sites during 1987 (NMFS file data) •

•i••t~. Thi. baulout .ite i. located on a •••11 i.land about 0.5 km S of
St. Paul Island (S of tbe rookery at Reef; Appendiz 2). Jordan and Clark
(1898) reported about 6000 fur 'eal. during investilation. tbere late in the
last century, and Lander and ICajiaura (1982) indicated tbat the rookery at
this baulout .ite produce. about 20,000 pup. eacb year.

It. Georp 1.1•••• There are .iz di.tinct baulout site. on St. George
Island (Appendix 2; tozloff 1985). A decline in the number of breeding bulls
and pups similar to that recorded on St. Paul I.land i. also evident on St.
George I.land (Table 3). The mo.t current e.ti•• te. indicate that about 48.~00
pups (plu. at lea.t the .ame number of adult fe!Ule.) and about 1400 harem
bull. u.ed the.e 6 haulout site. durinl 1986 (NMlS file data).

BOlol1of Ialand

BOloslof I.land is volcanic in orilin; it ro.e fro. tbe sea about 65 km
nortb of Umnak I.land in tbe ea.tern Aleutians on 18 May 1796 (Orth 1967. Byrd
et al. 1980; see Appendix 2). Today it i. ab9ut 1.5 km lonl, and supports a
very •••11 number of reproductively active northern fur seals (Table 3).
Neverthele ••, tbe number of fur .eal. u.inl tbi. baulout site has grown since
1980 (Lloyd ·et al. 1981). The most current esti•• te. indicate that 14 northern
fur seal pupa (plua- tb••••• number of adult fe•• les) and 7 harem bulls used
tbi. site duriQI 1984 (RKrS file data) •

Northern Sea Lion (Eumatopia. jubatus Schreber)

Background

The northern or SteUer sea lion belongs to the family of eared seals
(OtarUdae). The northern sea lion is the larlelt of the eared seals. wi t h
some bulls exceedinl 3 m in length and 1000 kg in weilht. 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, Lough~in et ale 1987; Hoover 1988a). Kajor breeding concentra-
tions of thil species in North America occur mainly in the northwest Gulf of
Alaska and the Aleutian Island.; Forrester Island, off S! Alaska, is also a
major rookery. Figure 4 .how. the general distribution of this species in the
eastern Bering Sea.

Similar to fur leal., the birth and the nurtu~ing of pup. and breeding by
northern sea lionl occurs on traditional, well e.tablished rookeries. As
mentioned earlier, however, northern sea 1ion. may haul out throughout the
year (at different site.), rather than only during the breeding se88on.
Neverthelesa, there are definite seaaonal peaks in haulout activity.

The annual distribution of northern sea lions ia such that more males are
seen along the north coast of North America during yinter than during summer;
individuals from California miarate northward during winter and return south
in summer. Similarly, juvenile males from haulout sites in the Aleutian and
Pribilof island.·miarate north into the central and northern Bering Sea in
late aummer, tben return .outh as ice begin. to form.

. The maximum size of tbe nortbern 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 Ala.ka (Loughlin et
a1. 1984). The number. of northern sea lion. counted in Alaska during
1974-1980 apparently was unchanged since .urveys in 1956-1960 by Kenyon and
Rice (1961) and !lathben and Lopp (1963). However, there had been a

.significant sbift in their distribution. Fewer sea lions were using haulout

sites in the eastern Aleutians (Braham et ale 1980), and more were using
haulout site. in the central and western Aleutians (Fiscus et a1. 1981). Since
1980 there have been further significant declines in the number of northern
sea lions at aost 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 ar&as .of A1aaka (see
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Merrick et ale 1987), and best sbows the recent declines in numbers. About
140,000 nortbern sea lions were counted in tbis area in 1958. Several
different indicators confirmed tbat by 1985 the number had declined to less
than 68,000; tbis represents a reduction of about 52% in 27 years or about
-2.7% per yr (Merrick et ale 1987).

It is suspected tbat-tbese declines may bave occurred in two-pbases. The
first decline probably was confined to the eastern Aleutian Ialands and
western Gulf of Alaska, and likely began in tbe early 1970s; it bas-not been
possible to determine rates of decline earlier than 1969. Hevertbeless, counts
in tbe Central Aleutians to tbe Central Gulf of Alaska region as a whole
declined by about 25% (-1.6% per yr) between 1958 and 1977 (Merrick et ale
1987). The second phase of the decline has occurred since 1977; all areas were
apparently affected and tbe overall reduction in numbers was about 36% (-5.2% -
per yr) during this 8-yr period (Merrick et ale 1987). Results of counts at
major baulout sites indicate that reductions may still be occurring in tbe
soutbeastern Bering Sea as well as in the eastern Aleutian Islands and Gulf of
Alaska.

Compared to the info~ation available for northern sea lions in the
Aleutian Islands and Gulf of Alaska, records for Bering Sea rookeries and
hau'lout sites are less comprehensive. However, data given in Frost et a1.
(1983) indicate tbat lignificant declines in tbe numbers of northern sea lions
also ~ave occurred at Walrus Island and Dalnoi Pt. in the Pribilofs, and at
Sea Lion Rock near Amak Island (Horth Aleutian Shelf).

The ultimate causes of the decline in the nortbern sea lion population in
Alaska are unknown (Merrick et ale 1987). However, it has been postulated that
disease (possibly Leptospira), changes in prey resources, mortality through
shooting, and 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 chalcograllllDa),the principal prey of
northern sea lions, may be a significant factor in the decline (Frost and
Lowry 1986, Loughlin 1987, Bakkala et ale 1987).
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Pattern. of Occupancy at Haulout Site.

Nortbern .ea lion. occupy baulout .ite. at different time. depending on
their .ex and ale. In general, tbe olde.t and .tronge.t bull. return to
rookerie. fir.t, followed by adult female•• The fir.t bull. belin arriving at
Aleutian Ialand rookerie. in aid-Kay. They u.uaUy belin to abandon their
t.rritorie. in aid-July and IaOve to nearby baulinl Iround. by mid-August
(Table 4). So_ prelunt femal•• aho belin arrivinl at rookerie. in mid-Kay;
puPpinl u.ual1y occur. witbin 2-3 day. of arrival. Althoulb pup. are born at
Ala.ken rookerie. fr~ add-Kay .tbroulb aid-July, tbe p.ak of pupping i. during
tbe 10-20 June period (Calkin. 1985).

Table 4. A ••••••ry of the occupancy of baulout sit•• on the
Ba.tern Al.utian I.land. and SB BerinlSea, Ala.ka, by
diff.rent ale and .ex cla•••• of northern .ea lion••

Kay Jun Jul Au. Sep Oct Nov Dec

Breedin. luU. 1* 2 3 ••
Adult 'eale. 1 3--
SubaclultKal•• 1 3 ••
Subadult 'emale. 1 3-··

.Pupa 1 3 - ••

* 'l' in tb. time line indicat.. tbe approxiate dat•• of
arrival at rookeri•• , '2' indicat.. tbti approximate date of
aba4da.ent of territorie. by adult bull. and breakdown of the
.Oci.l .tnacture of the rook.ry, and '3' indicate. the
beaiDDina of the departure of ••• lion. froa their haulout
ai..- i. tH, .tudy area.

t:.;;:-::?: ·~t:··
"1~.JI-:

Pup.-Mala nurain. allaO.t i1llDlediate1yaft.r birtb, and are nursed until
the fe_1e breeda a.ain, u.uaUy within two week. of puPpinl_ Females stay
asbore with their pup. for an average of 6.7 day. (~ 2 day.) before making
their fir.t feedin. trip to the sea (Higgin. et a1. 1988). Thi. is the first
period of feedinl by fe_l •• after they arrive at the rookery. They a~sume a
schedule of fe.dinl at night and suckling their young durinl the day. At about
14 day. of age pup. first enter the sea; for about two weeks they restrict
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their swimming activity to littoral zone pools (Sandegren 1970). Each day they
spend more time in the water, and eventually join their mothers on 'tours' of
deeper waters adjacent to the rookery. Pups are usually able to swim and dive
quite well after about 28 days in pelagic waters with their mothers.

The number of .ea lions at rookeries during the breed ina .eason show die1
fluctuations, with early morning lows and late afternoon hiahs r••ulting from
the movement of females to and from the sea to feed (mo.tly nocturnally). The
numbers of sea lions in .ome locations are also affected by tide and weather
(Sandegren 1970; Withrow 1982). Calkins (1985) indicated that the areas over
which sea lions forase are very broad, extending from the intertidal zone to
the continental shelf break.

Hales leave the rookeries i•••ediately after the breedins a••regation
breaks down in mid-July to Augu.t. Ho.t adult felll4lesand young have left
their rookeries by mid October. Bowever, in the eastern Aleutian Islands the
majority of the breeding population is still present at haulout sites through
the end of October. A. aentioned above, there i. a general northward movement
of sea lions (primarily i••••ture bulls) into the central and northern Bering
Sea. They usually occur in large.t numbers on St. Lawrence I.land (63°30'N)
during September. In the central Bering Sea region, sea lions also may haul
out on sea ice when iti. present during winter and spring.

Location and Status of Northern Sea Lion Baulout 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 num~ers have hauled out (Table 5;
Fig. 5; Appendix 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 ~sland, in the Pribilof Islands group
(Table 5). Similar to the situation described for the northern fur seal (Lloyd
et ale 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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whicb effect "tb.-dhtribution and abundance of princip.l prey (see earlier
dilcu ••ion of nortbern fur •••1).

Sea lion. occur irrelul.rly and in ••• 11 nuab.re (u.u.lly a' singles)
along tbe mainland coa.t of Ala.ke north of C.pe ReweDb •• ; tbere are no knoWQ
rookeries or baulout. u.ed on a relular b.ai. in tbi. are.. Geaeral comments
of long-ti.e re.ident. indic.te tb.t .inlle ani•• l•• re knoWQ to bave occurred
on Be.boro Island. C.pe Denbilb, C.p. Darby. Rocky Point. Cape Rome, Sledge
Island .nd Cape Prince of Wale •• Durinl .~r and .utu.a Runiv.k Island is
al.o regul.rly viaited by relatively •••11 nuaber. of nOrtbern .ea lion., most
of wbicb are preaumed to be juvenile •• le.. The l.rae.t n~er tbat hal been
reported at any of tbe.e aite. wa. 50 (Pro.t et .1. 1983; Table 6.9). Lantis
(in Kenyon and Rice 1961) indicated tbat se. lion. were f•• iliar to all of tbe
Runivak Island bunter., thouab tbey were not conliderecl by tbe. to ,be
numerou.. Tbe lite. near C.pe !fendeDb.U and Cape Mobic.n are used most
frequently (B. Sbavinl8. per •• coma.).

At St. Lawrenc. Island. .e. lion •. u.ually occur in a•• ll numbers (1-6
animals) in tbe .utwm (Kenyon and Rice 1961). Reportedly .e. lions are
moltinl wben tbey ba.ul out 'on St. Lawrence bl.ad. The two main haulout
loc.tion. are at Southwest Cape and on Soutb lunukI.l.nd (r.a. ray ~ Kenyon
.nd Rice i96l). In one exceptional c••e, on 25 Septeab.r 1953, Fay recorded
about 1000 northern aea lion. b.uled out on tbe rocks and be.cb at Southwest
Cap.; tbree or four d.y. later tbere were .bout 200 .nimals b.uled out on
Soutb lunuk ~.l.ad. Alide froa tbi. report, tbere b.v. been no otber sigbtings
of IIOre tb.D 100 a.laab .t b.uloutl in tbe St. Lawrence bl.nd are.. Farther
nortb, .t Ki ••••• Littl. Dio.ede island •• se. lions occur irregularly, mostly
a. singl. .Diaal. durinl late summer and autumn.

Harbor S.a1 (Pboca vitulln. L.)

Backgroun~

Tbe harbor seal belong. to the family of true or earless seals
(Phocidae). The distribution of the Pacific" fora (~ vitulina richa rdsi )
extends as far south as the coast of Baja California and north to the Gulf of
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Alaska, along the entire Aleutian Islands, and into the Bering Sea (Jeffries
and Newby 1986; Boover 1988b). Barbor 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
a1. 1983). On the other hand, large-scale sea80nal movements apparently occur
in Kuskokwim Bay and northern Bristol Bay where many harbor 8eals are found in
summer but few are found in winter when the area is largely covered with ice
(Pitcher 1980; J.J. Burns, pers. comm. 1988). In general, the harbor seal is
replaced north of Buniva" Island by the ice-breeding spotted seal (~
1argha), whose pups are born much earlier and with white coats. Pi.ure 6 shows
the general distribution of the harbor 8eal in the eastern Beauf~rt 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 seah) except on Otter Island. Johns9n (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 Island. area. It should also be noted that the ice-associated
spotted seal (~ largha) is abundant on the pack ice in heavy ice years
when it extends 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 unde~take regular seasonal migrations on a large scale, they are
known to move considerable distances. One radio-tagged individual crossed a 75
~ 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 birth (Pitcher
1980). During-the 1960's wben 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 early autumn.
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In general~ most harbor seall haul out of the water to rest, give birth,
and suckle their pups. Bowever, it il not necessary for them to be hauled out
to give birth; occasionally a pup is born and luckled in the water (J.J.
Burns, perl. coma. 1988). Sand and gravel beaches, sand and mud bars, reefs,
low lying rockl and ledles and pieces of ice .re u.ed as haulout .reas. It is
probably important for h.rbor ••als to h.ul out durin. the molt period. The
peak of the adult molt period on Otter Island (in the Pribilof I.~.nda) was in
late August (John.on 1974). this period il probably the •••• throulhout most
of the Bering Sea. Access to food, freedom from disturbance, re.dy accesl to
w.ter, .nd protection froa wind .nd w.ve action .re .-onl impor~ant criteria
for haulout site selection by h.rbor se.ls.

Barbor aeals re.ch seKU.l maturity at .bout 6 years of .,e, .nd may live
for 30 ye.rs (Jeffries and Bewby 1986; Boover 1988b). In the Bering Sea mating.
takes place (in the w.ter) •• inly from mid-July to e.rly August. As with other
phocids, there is • period of .rreltedembryoilic Irowth .nd delayed
impl.ntation, vith iapl.nt.tion occurrin, in late October to e.rly November
(Burnl .nd Gol'taev 1984). Molt pups .re born durinl the early June to
mid-July period. As • rule, pUpl .re born on land. They enter the water
shortly after birth, .s aolt preferred h.ulout sites in the study area are
awash during the twice-d.ily high tides. Accordin. to Lawaon and Renouf
(1987), prior to we.ninl, pups spend al mUch time in the water as out of it.
They also found th.t the hi,hly defensive beh.vior.of mothers, to.ether with
the maternal bondin. immedi.tely .fter birth (elpecially during the first five
minutes after birth), vas responsible for maintaining early mother-pup
contact. After that .hort tiae, pups followed their mothers. Kother-pup pairs
went into the vattr about SO minutes after birth. Some pup. app.rently remain
with their IIlOthersafter weaning. In areas such as estuaries," where haulout
habitat is l~mited, they lIIa1segregate into nursery groupl composed almost
exclusively of femalel with pups.

The population of harbor seals along the Pacific coast of North America
is composed of about 330,000 individuals, of which almos t "80%, or 260,000
individuals are found in Alaska (Jeffries and Newby 1986). The size of the
eastern Bering Sea population was conservatively estimated to be about 30,000
in 1973. Bowever, 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 Ala.ka Peninsula
(Izembek Lagoon, Port Moller, Seal Islands, Cinder River, Port Heiden and
Ugasbik Bay) during the period 1975-1977 (Everitt and Braham 1980). Thus the
overall estimate for the Bering Sea may have been in exces. of 30.000. Harbor
seal. are difficult to census since tbe only time when tbey can be counted
with any degree of accuracy is wben they are bauled out. Althougb they haul
out by tbe tbousands in some locations. tbe proportion of the total population
that may be hauled out at anyone time i. unknown. thus repeated counts
usually represent trend. in abundance ratber than preci.e cen.u.e'.

Harbor .eal. and .potted .eal. reacb tbe Ireate.t degree of sympatry in
tbe cOaltal zone from northern Bristol Bay (Manvak Bay) to Ku.kokwim Bay.
Spotted .eals occur in greate.t number. wben tbe sea.onal sea ice is present.
Thu. they move farthest .outh in greate.t nwabera during late winter and
spring, althougb some occur in the coa.tal zone during ,ulDIDerand autumn;
their abundance in this area increase. from so,.ithto nortb. Arvey (1973)
initiated a field study of sympatry in the.e .eal. and found that in swamer, a
small proportion of the seals hauled out in Manvak Bay vere .potted seals; the
majority vere barbor seals. Ba.ed on seal. killed by .ub.i.tence hunters in
Ku.kokwim Bay during Kay and July. Arvey al.o found that one .pecies replaced
the other a. the .eason progressed. All of tbe seal. he examined in Hay were
.potted lea11, wberea. those taken in July vere barbor seals. The relative
abundance of .eall also shoved a sea.onal trend; .eah vere very abundant in
Kay througb ea~ly June and were mucb le•• abundant by July. These finding
sugge.t tbat' in the nortbern part of their range barbor seals are probab ly
migratory; tbey occupy nortbern coa.tal areas in sumaer that are vacated by
spotted seal. in late sprinl after the ice disappears.

Harbor and .potted seals are also sympatric on coastal areas 0 f the
mainland from northern· Bristol Bay' northward. and around the central and
nortbern Bering Sea islands. The actual numb~r of harbor seals in this area is
small and there are no known major haulout s.ites (i.e••.where more than 100
have been reported to haul out). Munivak. Island seems to support the greatest
number. and they may occur there year-round; the large.t numbers of harbor
seals recorded on Hunivak Island are at Ikookstaksvak Cove. 5 kID HE of Cape
Mohican. at the west end of the island «45 seals). in the bays around Ikook
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Point at the extre•• weltern ead of the islaad (up to 70), aad ia the viciaity
of Cape MeadeDball on the louthen tip of the island (up to 80). They are
preseat on islandl of the St. Matthew Iroup, thoulh in small numbers, aad they
probably occur iafrequently ia the St. Lawrence Iliand area.

Burnl (J.J. Bunl and r. H. ray, unpubl. data) wal able to coafirm the
presence of harbor leall on St. Matthew Iliand baled on definitive-photographs
taken by R. Johnloa (Univ. of Alaska) on 20 AUlult 1986. However, ,potted
seall are lIore abundant and they haul out in relatively larle auaberl (more
than 100 in a herd) at leveral locationl in thil illand Iroup, a~ luglelted in
Frost et al. (1983). Accordinl to L.r. Lowry (ADrG, rairbankl~ AX) oaly the
spotted leal wal leea durinl oblervationl on St. Matthew Iliand in mid-June
1986 when lea ice wal Itill prelent. rew harbor seal pUpl are born on St.
Matthew Iliand and St. Lavreace I.land, and the few that biololiltl and native.
hunters have reported there are probably only lealonal relidents during late
summer throulh early autumn.

Recordl of harbor leols north of KUlkokwill Bay are particularly poor,
althoulh they are known to coaltal re.identl al far north al St. Michael, on
the .outhern .hore of Horton- Sound. They are ulually referred to as "summer"
seals or frelhwater leall.

Patternl of Occupancy at Haulout Sites

Pitcher (U80) lIentioaed that studies in Walhinlton State and San
'raaci.co Bay have Ihown tbat harbor seall may adapt the timial of haulout to
avoid humaa dilturbaace in lome lituatioas. Autumn haulout patteras by harbor
seals oa Saa Misuel Iliand, California, iadicated that the largest proportion
of iadividuals uader ob.ervatioa hauled out between 13:00 and 15:00 h (Yochem
et al. 1987). Mo.t leal. remaiaed hauled out leis than 12 h, and most seals
were hauled out oa fewer thaa 51% of the days sampled. Oaly about 40% of a
sample of tagled seals hauled out each day; only 19% of tagged seals were
hauled out duriag peak afteraoon hours.
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Renouf et al. (1981) found no recognizable diurnal pattern to harbor seal
movementl where harbor seal. hauled out in a shallow bay on the French island
of Kichelon, in the Gulf of Saint Lawrence, Canada. They aho found no
relationship between the direction and intensity of leal traffic and various
weather factorl.

Johnlon (1974, 1977) found more harbor leal. hauled out on Otter Island,
Alaska during his morning cenlus (09:00 h) than during his evening census
(21:00 h). In the southea.tern Berinl Sea, on the other hand, Everitt and
Braham 0980: 28') fouad a strong inverse correlation between the number of
harbor seal. hauled out and tide level. Significantly more seals were seen at
lower tides than higher tides, re.ardless of whether the tide~ were rising or
fall ing. This relationship has also been reported elsewhere (Scheffer and
Stipp 1944, Fisher 19'2, Bishop 1967, Newby 1971; all seen in Everitt -and
Braha•• 1980).

Repeat count' of harbor seals hauled out at Port Heiden in 1971 (data
\

froa Pitcher, in Frost et a1. 1983; and Pitcher 1986) and on Otter Island in
1974 (data frOID Johcson 1974) illustrate the 1II41nitudeof day-to-day and
week-to-week fluctuationl in the number of individuals recorded at hauLou t

sites (Fig. 7).

Location and Status of Harbor Seal Haulout Sites

Unlike "the situation described for the northern fur seal and northern sea
lion, birth. of harbor seal pups apparently are not restricted to a select few
rookeries. Aa indicated by their broad distribution and occupation of habitats
with many different physical characteristics, harbor seals are qu ite
adaptable. it is thoulht that areas with adequate prey, especially in lar-ge
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 ~986). Numbers of
harbor seals may have been below carrying capacity during the early to ~id
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Results 35

1960's whea •• lUay as 50,000 individuals were harvested in Alaska in 1965
(Pitcher 1980). The harvest decliaed uatil the early 1970's whea the Karine
KallllD41Protectioa Act of 1972 (KMPA) w•• p••sed. Currently, most of the
harvest is taken by Alaskan Natives uader the Native Exemption to the KKPA.
Although several reasoas bave beea givea for the appareat receat decline of
harbor seals (e.g., disease, over-exploitatioa ia earlier years, increased
predatioa, increased fouling in fishing gear, supposed reductions in principal
prey [walleye pollock]), none of these suggestions have been clearly
docuJDented.

We have identified about 33 haulout sites that are or have been important
for harbor seals ia tbe Bering Sea aad 9 other sites for which there is less
cOlllpleteinfol"lll&tioa(Table 6; rig. 8; Appeadix 4). Except for the recent
couats at several IUjor haulout sites along the north side of the Alaska
Peninsula, there is little current published infol"lll&tioafor several sites
that were last ceasused and coasidered to be· important in the 1970's. In
general, the largelt proportion of harbor seall in the Berinl Sea occur along
the aorth side of the Alaska Peainsula aad in Bristol Bay (25,000-29,000), in
Nanvak Bay (3,000), and at Otter Islaad (1,300; see Table 6). SlUller numbers
are scattered along the coast of the Berinl Sea, but ao other major
conceatratioa areas have beea recorded.

Walrus (Odobenus rOSlUrUI (L.»

Backsrouad

The Walru. share. some characteristics with botb the otariid or eared
seals (fur seals aad sea lions) and the phocids or earleuseala (harbor seal,
spotted seai,·rinled .eal and relatives). However, because of several distinct
characteristics, such .s its skin, metbod of sleepiag at sea and feeding, and
its distiactive tusks, it is placed in a separate taxonomic family--Odobenidae
(Kenyoa 1986). The walrus is among the largest of pinnipedl, with some males
weigbing almost 1600 kg; only the elephant seal (Kirounga angustirostris) is
larger. The species has a discontinuous holarctic distribution; the widest gap
is between the eastern Chukchi Sea and the central Canadian Arctic (Fay 1985).
The range of the Pacific Walrus (Odobenus rosmarus divergens) is generally
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Table 6. PeIk __ ofhldlar •••• IImajor hIuJout •• in die BtnaI Sea. M=-t.
HdIat c.n. Y_ofs. 1950'. 1960'. 1970'. 1980'. I!IIim-. Cmr. ElL

UmaIk JaIIDd 415
BopIofJallDd 56
Uulablllaad . 40 612
AblmJllaad 0 99 6 6 1980
AmlJallDd(iDcL TqikI) 179 23 23 1980
TqialkllllDll
A••••• 1aIIad 0 135 - -T"1pIdaJaIIDd 8
K.ti ••••• tl iIIIa NE ofTtpIda L 60 437 ~ ~ 1980
U•••• JaIIDd SO 30
AiIaIt JaIIDd t'O 149 M M 1910
UDUp. ••••• tl ftICIatIiIIlD 200 430 125 125 1980
Cape 1ApiD (11DimIkL) 200 40
Nonb Qeet (t1aimakL) 10
t1Dimat L (aD ofN Iida) 5SO 125
IIel:bPiDBay l500c..,.KmdIziD l500
'fAnonki IaIIDdI 511 -~LIfDCIIII 1142 .1000 5000 1974 325 1987
Am*JaIIDd 13 61 2 2 1981c..,.u.mf 100 199c..,.s.iatiD 71
PClItMok .al 8000 7968 -4010 4010 1985
SealIlilDdl (iDcLDait) 3200 1600 1521 75 1988
PClItIhidID l295 ooסס1 10S48 6196 100 1986
CiDdIr Ititw 3000 4503 3SO 300 1988
U••••• Ba1 .a8 1000 1988
BliliklL,. 300
Deedme SaadII ISO ISO t'O 1988c..,.a-.hw 100 100 1981
~Bay 77 77 1981
H...." .• a"'" 200 100 100 1980
BIa:tRock 300 300 1981
Nmvllt.,. 3000 3100 221 1987c..,.N-.... SOc::bIr- Bay (MgaIh) 150 -QaiDbIpk (MidIIe k) 3000
KmaiP-k (SaulhBlr) SO
KDIkDtwiIIlBay" 2000
NaaiYIIt L"cc... ••......hqD) 80 80 1981
SLa-pL (DUaDiPt._) 289 SO 50 1982
oa.lIIIIId 1210 119 119 1981

10rAL 2176 29633 44005 18622 8202

t N-= daill 1biI ••••••• flam IDIIIY difrenal ~ ad )'em ••••••• DOl •• coilec:bld in.
~CII'C!1 •••••• faIbiaB. Soun:eIofpeatCOllllldlla •• Kar,aD(l960.1965; MadUeD
•••• Lapp (1963); 1clbaal (1977); Ewalt aDdBrabam (1979. 1980); Proal. aL (1983);
Pilar (1916); NMPS me elm; USPWS me elm; J. J. 8m1116eId ••••.

• TIle NmvlltBay ••••••• it reponed 11)be the DlDltJlCllbrlypappina colony
of ••••••• in die IMriDI Sea (CIJnace Rhode Nil. WileD. Refuae Rep. 1981.
in PrOIt. aLl983).

•• AdaII hIIIbor ••••• 11I8I)' widl JlUPI,wen MCIlClIlIlDllbm lillie IDOUIb
oldie ICDIkDkwimRiv. em4 July 1972 (R. BUIIir pm. COIIIIIL,in FruIt It aL
1983). Heace. bIulout ••• in ICuUDkwimBay, rather Iban N••• Bay. ac&uaDymay be die
DIDItIUthedy puppina coJDayof bIIbar seals ill the BerinI Sea.

"- "1ipi6eI dial DO daIa an: available.
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confined to the Bering and Chukchi seas. Aerial surveys conduc ted during
1960-1972 showed that when the Bering Sea ice pack i. at its maximum, walruses
though widely diltributed were concentrated in two principal locations in the
Bering Sea: north and .outh of St. Lawrence Island, and in southeastern
Bristol Bay (Kenyon 1986; Sease and Chapman 1988). Fisure 9 shows the general
annual distribution of the species in the eastern Berins Sea.

Kale walruses reach sexual maturity at 8-10 year. but do not reach
physical maturity (i.e. are not able to lucce.sfully ca-pete for aetel) until
about 15 years of age. 'e••lel reach sexual maturity at about 6-8 years of age
and may give birth to a sinsle calf about every 2 year.. Calve. are born on
the ice in April or May after a se.tation period of 14-15 monthl. Walruses may
live to be 35-40 years ofase (Fay 1985).

Walruses feed primarily on bivalve molluscs which they obtain from bottom
sediments in the .hallow continental shelf waters" of the Berins and Chukchi
seas (Fay 1985, Rel.on and Johnson 1987). The distribution and abundance of
the walrus is thoulht to be closely tied to the availability of larse volumes
of molluscan 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 1950'1. The first of those
major reductions re.ulted in the virtual extirpation of walruses from haulout
sites in louth.a.tern lerins Sea and the Pribilof Island•• Elliot (1882)
indicated that walru... had formerly hauled out on the Pribilofs in large
numbers, and he referred to the acquisition of con.iderable amounts of ivory
from there (by early Russian hunters and traders) as proo·f of the former
abundance. Jordon and Clark (1898) considered that walruses were practically
extinct on the Pribilofa and True (1899) said that they had been exterminated
there.

Pacific walruses have increased greatly since the 1950's; the population
was estimated to be 250,000 animals in 1980 (Fay et ale 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 Malruses varies considerably throuahout the
year. Males and females aggreaate together in the pack ice a. far Dorth as St.
Lawrence Island durinl late winter and early .prinl, which i. when mating
occurs; during some mild winters, many walrus may re••in in the northern
Bering Sea throughout the winter. As the ice pack break. up and belins to move
north (May-July), the ,population of walru.es .egregate.; females with young
stay with the ice and drift north through the Bering Strait into the Chukchi
Sea. Virtually all· male. move toward the coast and .outh into Bristol Bay
where they aggreaate in large numben at traditional haulout locations.
principally alonl the north coalt of Bristol Bay (!tenyon 1986; Sease and
Chapman 1988). The largest and most regularly u.ed summer haulout sites for
these bull walrule. are on the Wairul Island. (Round Island. N. Twin Island.
High Island) and at nearby Cape Peirce (rig. 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 youna that have drifted south with the advancing pack
ice. Large numberl 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 observations at haulaut 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 walruses 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 walruses hauled out at Cap~ Seniavin in 1987
and 1988 (data from s. Hills. USFWS pers. comm. 1988) illustrate the magnitude
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of day-to-d.y .nd week-to-week fluctu.tions in occup.ncy at haulout sites
(Fig. 11).

Freedom from di.turb.nce, p.rticul.rly that .s.ociated with hunting and
other type. of h.r •••• ent of h.uled out walru.e. i. required before
reoccupancy of .bandoned baulout .ite. i. po••ible. Altbougb walruses have
been attemptinl· to u.e fomer b.ulout site•• nd bave been reported at many
locations, relatively few place•• re protected from undue disturb.nce by man.
An intereating cOlllp.ri.onof .ucces.ful va. un.ucce.sful reoccup.ncy has
occurred on the Dia.ede Island.. Big· .nd Little Dio_de isl.nd. are very
silllilarto eacb otber .nd are only 4 km .p.rt. W.lru' b.ulo~t sites were
re-establi.bed on Big Dia.ede I.l.nd .t.rting in .bout 1968. Tbat island is
now regularly u.ed every year by .ever.l thou.and walru.el. In contrast. amall
numbers of .nimall bave repe.tedly attempted to baul out on Little Diomede
Island, but .re u.ually bunted .nd frigbtened aw.y wben discovered. As yet.
there is no regul.rly u.ed haulout .ite on tbat island.

Location and St.tu. of P.cific Walrus S.ulout Sites

Dat. from Fro.t et al.· (1983) indicated tb.t only 12 of 39 specific
location. where w.lru. bad been reported to haul out in the ea. tern Bering Sea
were regularly used by .ub.tantial nUlllbersof animals. Six of theae major
locations were in tbe Hortb Aleutian Basin (Amak Island, Port Moller. Cape
Seniavin, Big Twin I.land, Round Island, Cape Hewenb •• ), one was in the St.
Matthew Isl.nd-S.ll I.l.nd area, .nd five were in Horton Basin (Besboro
Island, St. L.wrence I.land. Punuk Isl.nda, King Island and Big DiollledeIsland
(USSR». Except for the .ddition of Cape Peirce. which is currently used by a
large proportion of tbe w.lru. tbat historically have hauled out in the Walrus
Islands .rea, .we found the general trend given in Frost et ale (983) 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 tbe reoccupancy by significant nUlllbersof 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 ev~nt. It is thought
that these sites were abandoned earlier in the century when walrus numbers
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Figure 11. Variability in counts of Pacific walruses at Cape Seniavin, Alaska.
Data are from S. Hills, USFWS (pers. comm. 1988).
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Table 7. Peak c:Oams rL PIcific waIrusea II major lCn'eIIrialbaulout sites in me Bering
. sea. Aluka. t (1biI tllble does DOt iDclude waIrusea dill do DOt baDloat in tem:slrial

habi!I!s. i.e.. !II!I!Y fema1elaDd YOUDS')

Carrem Daed
Hau10ulSiIe 1950's 1960's 1970's 1980's &IimIr.e Curr. EsL

AmIk 1sJaDd* 120 500 0 0 1982PmMolJer't 1000 4000 3250 3250 1983cape SaJiaviD* 140 3500 1800 1988
PmHeideD* 60
E.g.Bay* 1000 1000 1983
Hisb 1IbIId* 250
Nonb Twin 1I1IDd* 1000 1000
RoUDdIsIIDd* 3076 2000 ooסס1 12400 5300 1987
cape Peirce* , 12500 6300. 1987cape NeMDbIm* 500 700 70 19878ecarily Cove* ·30 ooסס1 ooסס1 1983000dDewI Bay* 250
KwiliWDlok* 500 ..;.
Nuaiv* IsIIDd*

CIpe EIo1in* 200
Mekoryuk* 200

SL Maabew JsIIDd-
C8pe Upriabt* 160 160 1982
CIpe 01clry rL Raaia* 80 80 1980LuDdaBay* 180 180 1982

HaIlIIID* 550 130 1986EgJsllDd- 300
BeIboro Js1IDd* 400 100 100 1981C8peDlrby* 7 50 50 1981S1edp IaIIDd 1050 3 3 1981
KmaIl1lDd 1000 5000 1000 1985PImuk IIbIIds

NonbIslaDd 100 1500 32000 15000 15000 1981
Middle IsIaI 14000
SoadlIslaDd 11000

SL LawreDce Isla
OJibolhlr PL 5 100 100 100 100 1988
SIlII* 19000
MIknik 35000
KiaIept PL Area 37000

TarAL 4431 S620 167337 64573 44523

t Nca: cilia in Ibis tIbIIa fran IDlIlydiffereIIt SCJUnleIIUdbave
DOt beea coJleCIedin • cmsisrem or sysIaDIIic 1IIIIIDeI'.Peat c:oams were take:n from
me foUowiD&IOIInleI:KeDyca (1960); Fay aDdKelly (1980); Kelly (1980);
Fay (1982); Prost eul. (1983); Mazzoae (1986); O'Neil m1 Hagblom (1987);
Sberbume IUd Lipc:hak (1987); S. Hills (USFWS. pm. c:omm. 1988); ADFG flIes;
Izembek NWR fiJa; NMPS files; USFWS files.

* An arerisIc iDdicares1bal1bis bau10utsite is occupied mosdy by adult
males. All ocber hauJolIt sites (tbole without asterisks) are occupied mostly by
male aad female ada1II. sab8dDlts aad calves.

•_. sigDifies tba1DO data are available.
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were considerably reduced. Some of the first relatively recent sighting. in
the southern Bristol Bay region were on Amak Island in spring 1962 (J.J. Burns
files), near Ugashik BilY in spring 1962 and 1963 (Fay and Lowry 1981), and on
ice in Berendeen Bay (Port Moller area) in late winter-early spring 1968
(Frost et ale 1983). Cape Seniavin apparently was reoccupied in the late
1970's. The largest number of walruses recorded along the north coast of the
Alaska Peninsula was 6,750 in~ividuals on 26 April 1983. About 3,500 of these
were hauled out at Cape Seniavin and 3,250 were in the Port Moller area,
including Berendeen Bay (USFWS file data).

Reactions of Pinnieeds to Disturbance

The following section of the report de.cribes documented reactions of
northern fur seal, northern sea lion, harbor seal and Pacific walrull.to
various types of noises and disturbances similar to those that may result from
OCS development in the eastern Bering Sea. As -omentioned in the 'Methods'
Section, we have used published information as much a. po••ible, but also have
relied on relevant personal communication. fra. experienced and knowledgeable
biologists. We have also used relevant published and unpublished information
concerning specie. or subspecies closely related to the four pinnipeda
considered in this study, e.g., Guadalupe and Cape fur seals (Arctocephalus
townsendi and !. pusillus), respectively, California sea lion (Zalophus
californianu.), spotted seal (~ larlha), ringed seal (!. hispida), bearded
seal (Irilnathua barbatua), harp .seal (!. Iroenlandica). and Atlantic walrus
(Odobenua ro••• rua rosmarua).

Our discua.ioa of the effects of noise and disturbance is organized by
the four speciel, but ia further broken down into three additional categories,
namely: airbo-rne noise and disturbance (mainly aircraft), underwater noise and
disturbance (mainly 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 stationary noise sources than
moving sources (see Richardson et ale 1983 for review).
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Northern Fur Seal

Airborne Noise and Disturbance

1I0TiaS Soarc... 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 aircraft passed overhead (at 300-500 feet
altitude), the seals panicked and stampeded toward the water. Her film
apparently show8 the 8eals looking up (toward the low-flying aircraft) as they
stampeded. No mortality was recorded as .re8ult of this disturbance.

In contrast to the above observation, was an observation during July of a
group of sleeping subadult male northern fur s~als 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 mill ing behavior, nor any other
obvious overt reaction to the aircraft.

In the opinion of C. Fowler (NKFS, pers. coma. 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, HMFS, 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 II (1941-1943) in
relation to the steady decline in the number of fur seals using 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



Results 47

document. Altbougb her investigation was inconclusive, York felt there was no

basis to completely discount the possible relationship between the level of

aircraft overflights lind 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 ISland. However, she has never noticed a stampede as a result of
these overflights.

In the opinion of A. Antonelis ODD'S, pers. COlDlD. 1988), fur seals

respond differently to different types of aircraft. When he conducted

photo-censuses 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 dis turbed (i.e., are more inclined to stampede) 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.

Statioaazy Sourc ••• A. Antonelis (NMFS, pers. COlDlD. 1988) is curr~ntly

conducting researcb and synthesizing information on the effects of sonic booms

on fur seals. at San Miguel Island, California. His research is prima r i 1y

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 has found no example in a fur seal of hearing

impairment cansed by a sonic 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.
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Underwater Noise and Disturbance-
lIoYi••• Source •• During his pelagic studies of northern fur seals. B.

Kajimura (NMFS, pers. coma. 1988), has found them to be quite tame when first
encountered at sea; they are curious and often approach the research vessel.
Bowever. 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. sleepinl fur 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! then rapidly swam away. ltajimura aaid that he
thought the seals were responding to the sounds of the ships p~opellers and
engine. Be thought they could bear 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. Bowever, such a response could also, in part,
be an artifact of removing (bunting) the least wary seals from an area.

Itatiour, Source.. Shaughnessy et ale (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
'firecrackers', killer whale playbacks, rifle shots and an arc-discharge
t ran sduc er, The arc-discharge t ranaduc e r produced pulses at 1.0-second

"intervals with a peak source level of 132 dB//l pPa at 1 m. Fur seals did not
appear to be deterred by any of the devices used in this study.

Buman Presence and Disturbance

According to C. Fowler (NKFS, 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 abandonme~t of this rookery.
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A. York (NMFS, pers. coma. 1988) said that people (including biologists)
walking near or through fur seal rookeries/hauling grounds also may cause
major disturbances. In sOlDe cases, such disturbances may be as severe as
aircraft overflights. According to York, one reason 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 away from the rookeries to be able to see dead or dying pups that may
have been crushed during stampedes. Kost 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 m~y be
closer to concentrations of seals, so there is a greater risk to the
non-breeding animals concentrated at those locations.

Northern Sea Lion

Airborne Noise and Disturbance

~iaa Source•• Ca,lkins (1983) indicated that different types of aircraft
appear to have substant.ially 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 leas t 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 rookeri~s)
appears to depend on environmental conditions (weather, tide, etc.) as well as
the type, speed and altitude of the approaching aircraft.

When sea lions are at rookeries during the breeding and pupping season,
their reaction to aircraft i. altered and appears to depend more upon the sc~,
age and reproductive status of the individual (R. Kerrick, NKFS, pers. C0mm.
1988). Immatures and pregnant females lIlayenter the water when aircraft
approach, but territorial males and females with small pups generally r~maLn
hauled out, but lIlayvocalize during the disturbance. In general, aircraft
disturbance to sea Li.cns appears to cause at' least sOlllepanic stampedes int o
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the water on most occasioGs. Merrick knew of very few examples of serious
disturbance to nortbern sea lions in the Bering Sea by aircraft flying within
several hundred meters.

StatioDarJ Sourc ••• Stewart (1981) reported that breeding California sea
lions and elepbant seals exposed to intense impulsive airborne noise from a
carbide pest control cannon apparently were not greatly affected, altbough tbe
details of this study are not available. Apparently 'Habitat uae, population
growth, and pup survival of both species were unaffected by periodic exposure
to carbide cannon impul.e noi.e' (Stewart 1981).

Underwater Noise and Disturbance

~iDa Sourc ••• 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 flowa into Georgia Strait, in soutbwestern 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 (900 m) to tbe main sbipping cbannel leading from
Georgia Strait to New WestlDi~ister, British Columbia. Bigg said there is no
evidence that the.e .eal lions have been affected by nearby beavy ship traffic
or by tour boats tbat approach close to the hauled out aea lions.

Similarly, at Race locka, in Jaun ·de Fuca Strait, British Columbia, up to
800 California and nortbern 'ea lions haul out near a busy shipping lane
l.eading to port. in Puget Sound, Washington, and Georgia Strait, British
Columbia (M. Bigg, DrO, per•• comm 1987). This haulout site has been heavily
used by sea lions in spite of increasingly beavy ship traffic over the past
two decades. Bigg knowa of no major disturbance to sea lions at the Race Rocks
haulout site.

Bigg mentioned that northern and Cal ifornia 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. i.J. Burns has



Results 51

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 hUlllandisturbance on sea lions at
rookeries in the northeaBt Gulf of Alaska. Here census procedures (by
biologis es) involved purposely fluBhing all animals except pups from the
rookeries. Results indicated that there waB little pup mortality as a result
of this procedure, but that aggresBive behavior and territorial behavior by
breeding females increased significantly, and the rookery was much more easily
disturbed (more stampedes) by natural events after such a disturbance. There
was some abandonment of the rookery by non-pup se~ lions immediately after ~he
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 disturbance. The female-pup bond
during the early stages of pup development is c.ritical 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 presUllledto drown.

Northern s~a lion. are generally leBs easily disturbed at rookeries early
in the breeding sea.on (June) during mating and pupping, and generally more
sensitive later, after the breeding season (August), when most of the adul t
males and non-breeding females are hauled out at locations away from rookeries
(R. Herrick, lUfFS, pen. comm. 1988). During August, only the pups and
productive-.fe_les would still be present near rookeries; Merrick said that
this is the period when Bea lions are most reactive to disturbance.

According to Merrick (NMFS, pers. comm. 1988), the ,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 cert a i n
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

MoYiaa Source.. Pinnipeds that haul out for molting or pupping probably
are the most susceptible 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 ~heD returning to the beach, pupilleft behind at one site
may be permanently leparated from their mothers and may die. Low-flying
aircraft may have been responsible for the deaths of more than 10% of the
approximately 2000 pups born on Tugidak Island, Alaska, in 1976 (Johnson
1977). All types of aircraft (lying below 400 ft (122 m) nearly always caused
seals to vacate the beaches, sometimes for 2 h or more, with helicopters being
particularly disturbing. Reoponaes 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 dis turbance, and at lower altitudes. According to Johnson (977),
helicopters and large planes were more disturbing to harbor seals than small
airplanes.

Pitcher and Calkins (1979) reported that harbor seals are susceptible to
disturbance 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 consequent
reduction in pup survival.
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Several thou.ana 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 1975j USFWS file dataj 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 1I10nthduring 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 (DrO, pers. C01ll1ll.1988) said that there are two major haulout
sites for harbor seals on the sand bars and shoal. near the entrance to the
Sea Island Arm of the "raser 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 the~e
seals into the water. Bigg speculated that the noise from a hovercraft was
"probably 10 times greater than the aircraft £1yin8 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.

Spotted seals are closely related to harbor seals, and also haul out on
beaches along the Berillg Sea coast (Burns 1970). Burns and Harbo (1977, i n
Cowles et ale 1981) reported that spotted seala react to aircraft at rather
great distance. by 'Elrratically ~acing across [ice] floes and eventually
diving off'. This type of 'panic' reaction also may be c01ll1ll0nduring summer
when spotted 's~als are hauled out on beaches. However, disturbance by aircraft
at .terrestrial haulout sites is unlikely to cause pup mortality because
spotted aeal pup. are usually independent by summer w~en they might be haul~d
out at terrestrial sites. Nevertheless, Eley and Lowry (1978) speculated that
spotted se.Is may abandon summer haulout sites if disturbed frequently.

Burna and Harbo (1977) found that reactions by ringed seals on fast ice
to an aerial survey ai.rcraft were variable depending on proximity to high
headlands, position of the aircraft in relation to seals, and weath~["
conditions. When transects were within 2 miles of a rock cliff, most sea ls
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 marginal 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 (l983) reported that "Bearded aeah usually react mildly
to an airplane even at close range. They almost alway. raise their heads.
frequently look up at the plane and usually 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 aircraft.!' "Low-flying
aircraft. especially helicopters frighten seal. resting on the ice. This kind
of disturbance can be minimized by requiring norma.l 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 aircraft
overflights, usually showing some reaction only at very low altitudes.

Statioaary Sourc... A small population of harbor seal. resides in upper
Kachemak Bay, Alaska. near where the Bradley Lake Hydroelectric Project is
unde r construction. During 22 May to 17 June 1987, before construction
activity had begun at the site. as many as 150-200 seah have been seen hauled
out in groups of 50-75 on bars in the upper bay near the construction site
(Roseneau 1988). 'The .eal. 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. coDUD. , in Roseneau
1988).

Underwater Noise and Disturbance

"iDa Source•• 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
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noises emanate frOll the processor, including, noises from large compressors.
Small outboard-powered ski ffs from Pi lot Point, Alaska, also operate
throughout the bay. Harbor seals remain in Ugashik Bay despite these
activities (R. Gill, USFWS, pel's.comm. 1987).

J.J. Burns (pel's. obs. 1988) observed two group' of harbor seals (200 to
400 seals in each group), msny 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 fi.hing boats continuously
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 wer.e at least 200 m away. The seal. became alert and
agitated when boat. stopped at that same distance and some animals slowly (not
in a stampede) entered the water when'boats approached closer than 150 to.~OO
m. All seals vacated the haulout site when boats approached closer than about
60 m. The hau10uts were submerged at high tide' and the seals became broadly
scattered through the fishing fleet, occasionally feeding on salmon hanging in
gill nets.

Thousand. of harbor seal. haul out near Port Moller (Pitcher 1986), on
the north side of the Alaska Peninsula. In this area, a large fish-processing
vessel is stationed for most of the summer fishin. season; many fishing boats
deliver catches to the processor vessel each day (R. Gill, USFWS, pel's. comm.
1987). Durin. ~hese dliliveries, t·he fishing boats, including outboard-powered
skiffs and tenders, motor through a channel close to the hauled out seals,
apparently.cauling litUe if any disturbance to the resting animals.

M. Bi.8 (DrO, pera. comm. 1988) said that there are two major haulou t

sites for harbor sealtl 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 respond) to nearby
fishing boats that pass quite close to the hau10ut site.~

Few authors have described responses of seals to ships or boats. Kape1
(1975) noted that hunters in one part of Greenland are opposed to the use of
outboard motors because they think that they frighten seals away. In face ,
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pinnipeds may associate the boat noise with beiqg hunted (H. Kajimura, NMFS,
pers. COIlllD. 1988), and thus they may be reacting to the threat of being hunted
rather than the noise of the ship or boat.

Murphy and Boover (1981) noted that "Disturbance may have considerable
impact where haulout space is limited, since seals frightened from haulouts
tend to search for new sites rather than use those they abandoned.y.".

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

Terhune et ale (1979) obtained qualitative information about the amount
of harp seal vocalization before and after a 36.5 m stern trawler approached
within 2 km of a pupping area in the offshore pack. ic~. There was little
evidence of a decrease in vocalizations the first night after the ship
arrived, but many 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 W$re so intense that harp seal
vocalizations (if any) were totally masked.

Brodie (1981~, 1981b) has pointed out that ~arp and hooded seals continue
to return to traditional breeding and molting areas in the moving pack ice off
Newfoundland each 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 pupping has begun before travelling to
the floes for the hunt.

8tatioaary 8ourc••• 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 follow-up experiment
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were conducted on 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 recorde!d on videotape. Although one sound appeared to cause an
ala1"'lllreaction, the seal appeared to accolDlDodaterapidly. Further field trials
were conducted where grey seals were eating salmon at a river netting station.
Although a broad range of sounds were played, none was consistently effective
in scaring seals frOID the nets. The results of this study led to the
conclusion that an acoustic deterrent for feeding seals is not effective.
Thu., it is probable that harbor seals and some other phocids are quite
tolerant to underwater sounds, especially when they are feeding in areas where
prey are abundant. This conclusion is supported by a variety 'of recent studies
that are summarized in the proceedings of a sympo.ium on acoustical deterrents
in marine mammal (almost solely pinniped) conflicts with fisheries (Mate and
Harvey 1987).

CUllllllingset ale (1986) broadcast man-made .noises associated with on-ice
seismic (Vibroseis) activity to ringed seal. on two occasiona during haul out
period. in March and April. On two occasion. 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. However, this increase was thought to
be related to the timing of the breeding cycle in ringed seals rather than the
sound broadcast •• In general, sound production by ringed seals was probably
not affected by'seismic activity noise.

Human Presence and Disturbance

Allen et ale (1984) studied the effects of various types of disturbance
on harbor s~41 haulout behavior in Bolinas Lagoon, California. Their results
indicated-that harbor seals were disturbed on 71% 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 grea t er
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 o t her
studies on the effects of human disturbance on harbor and monk seals I t he
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authors speculated that di.sturbances 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 population
of harbor seals that haul out in Elkborn Slougb, California. She found that
recreational boating, primarily canoes 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 reaction~ occurred when the
boats were witbin 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 pressu"res. 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 bumans 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. Tbis 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
~eproductive 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
whi~h any differences between the rate of ovulating and pregnant females, and
the differences between numbers of half-term-pregnant and parturient animals,
were negLeetable [sicl (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 is assumed. however, that more frequent
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disturbance throughout the whole year might act indirectly to depress
reproductive succe•• 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
connecting their haulout sites with the sea. Seal. used this channel to come
and go from the sea after being forced froIDtheir haulout sites on nearby sand
flats exposed at low tide. Before the study it wa. presumed that the seals
returned to the sea to feed and/or to avoid disturbance. There WAS only a
slight increase in .eaward travei by seal. after they were disturbed by humans
at their haulou~ .ites (automobile and boat traffic; tourist. walking nearby
and touching pup.), and the seal. did not alway. go to sea when the sand flats
where they hauled out were flooded by the high tid••

It ha. been reported that hunting in the Shetland Islands (Scotland) has,
in at lea.t one place retarded the on.et of the pupping sea.on (Tickell 1970).
Bowever, even tho•• stocks which were heavily hunted continued to pup on their
traditional. hauling grounds rather than move to a new area (Bonner et al,
1973).

Terhune (1985) noted that "The seals readily enter the water in response
to a wide variety of disturbances. They react in e.sentially the same manner
when shot at, approached by humans or dog. walking along a beach, or
approached by boat. or light aircraft."

Walrus

Airborne Noise and Disturbance

~ Soazc••• Walru.es 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 onshure
were disturbed by an aircraft passing overhead at 300 mO. In a more extensiv e
study, Salter (1979) found that, at horizontal distances beyond 2.5 km, the
only response elicited by aircraft was raising of the head by some of the
hauled out animals. A Bell 206 helicopter 1.3 km from a haulout site and
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flying at an altitude of less than 150 m prompted orientation 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 into 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 esc4pe reactions--presumably because there were
no sudden changes in the flight pattern or noise. DeBavilland Otter aircraft,
which have a piston-driven single engine, caused escape reactions by walruses
at horizontal distance. 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 valruses at the haulout site. Adult femal~s, calves and
immatures were more likely than adul t .lIlalesto 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 vas .till 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 altitude.; 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 lL-14 twin piston engine
aircraft caused a stallpede 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 sensitive to aircraft
disturbance on"cold, overcast days. They specuiated that in general, aircraft
disturbance was not anticipated 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 on small boats at distances of 400 m.

Frost et ale (1986) reported that "Fay observed instances when walruses
at Cape Seniavin were sta.peded into the water by low-flyina aircraft. When
animall flee from the hauling areas some mortality of animals •••will occur
through lnJury or abandonment and sub.equent starvation... • Regular human
disturbance has prevented the lana-term use of haulouta at Cape Newenham,
Sledge Island, and to so_ extent King 1I1an4 (ADP&G. unpub. data)". The
'regular human disturbance' at Cape Neweaha. waa not .pecified in Frost et al
(1986), nor were any d.lta preaented. Bowever, we preaume they were referring
to disturbance associated with regular activities at the U.S. Air Force Radar
Station at Cape Newenha.. Disturbance. at King and Sledge islands were
probably associated with boat and air~raft traffi~ froanearby Nome, Alaska.

Fay et al. (1986) reported on a serie. of di.turbance. to a herd of about
1,000 male walruse. that had been under ob.ervatioG at a terre.trial haulout
site at Cape Seniavin, in southern Bri.tol Bay. In one day (8 April 1981),
over the course of 8 hours, three fixed-winl aircraft and one helicopter
passed the haulout site at altitudes of 60-80 • and flusbed all of the animals
into the water. The number of ani••l1 reuininl at. the site after each of
these· overfl iaht. was not mentioned. Bowever, by early moraing of the
follovina day (9 April) about 100 animals had returned to the haulout site,
but about half of tbe. left wben another fixed_ina aircraft passed them at
less than 100 .~ About 100 walrus were present 'wbeD ob.ervations started on
tbe followinl 4ay (10 April), but those were staapeded into the water about an

.hour later b7 another ~.sina aircraft.

Fay et a1. ·(1986) reported on another aircraft disturbance to walruses
hauled out on a beach on tbe Punuk Islands (near St. Lawrence Island) on 8
November 1981. Durina tbat episode a twin-engine aircraft (type unspecified)
made three paases at an altitude of about 60 m over about 4,500 walruses.
About 1,000 of tbe aninal. raised their heads when the aircraft passed, but
fewer than 100 of them went into the water. Two otber 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, Roaeneau (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 SO sleeping wal ruses were not
disturbed (did not respond) when a 4-engine Hercules C-130 cargo aircraft took
off from the Air Force station and flew.witbin 0.8 km of tbe resting animals.
According to Roseneau (1988), "Noise from the climbing, departing aircraft
flushed many seabirds, but tbe walruses did not respond to tbe disturbance."
Roseneau also notes tbat "Some aircraft-related disturbances of walruses have
almost certainly occurred at Cape Lisburne over the years. Site personnel have
re lated several incidents •••of groups flushing from landing aircraft when
animals have been bauled out near tbe western end of tbe 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 ala (1986), but most of tbeir discussion relates to disturbances of females
and calves bauled out on ice, or of disturbances to wintering or breeding
animals. Tbey 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 mortality apparently caused tbrough injury during a stampede
of several thousand walruses during late autumn 1978 at terrestrial haulout
sites on eastern St. Lawrence Island and on tbe Punuk Islands (located
southeast of St. Lawrence Island). Fay and Kelly (1980) estimated that about
148,000 walruses bad bauled out at six major sites on St. Lawren~e Island and
the Punuk hlandos during autumn 1978. They estimated the following spring
(June 1979) that about 4U-1134 walrus carcasses (range; based on aerial
survey results) were present on the coast of St. Lawrence Island; 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 swum 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 thea. Observers on the Punuk
Islands in early Novenber estimated that there were at least 6000 walruses on
the beach at one time. Bunters camped at Kia1egak 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 place., extended inland onto the tundra.

According to tbe reports lr~ Eskimos camped on Punuk, a few adult bulls
were present amonl the females. These bulls were extre.e1y belligerent,
rushinl throulh the restinl herd to engage other bull. in battle. On one
occa.ion, two bull. foulht with such vilour that one appeared to have mortally
wounded the other. In their rushes through the herd, the bulls trampled and
struck at other ani•• ls with their tusks, and some calves (about 6 months old)
were believed to have been killed by the•• One nilht, an entire herd stampeded
off the beach into the sea, leaving behind about 25 dead and disabled animals
at the water's edge, below a wave-cut terrace. It•••

Accordinl to biologists workinl at the Ca,. Peirce haulout .ites since
1983 (D. risber, usrws, pera. co_. 1988) low-flyin, «500 ft ASL) single
enliDed aircraft have disturbed walrus hauled out on the beach near the
entrance to aanvak Bay on several occasion.. Durinl one incident in summer
1986, an a.ircraft flev low «500 ft ASL) over 4000-5000 hauled out animals
several time. and caused a stampede into the water that resulted in 2-3
ani••ls beinl tr..,led and killed.

Buman Pre.ence and Di'Curbance
.- - ..~~:";';~/""~~~;~~'--. ,~~'.;.

rrO&e::;:.:a!";;(983) IUntioned that "We have noted that ••• wal ruses
almost iDVui.t~": f1e. into the water when approached by humans... "
SimUarl"EeUy (1980) reported that walruses will leave haulout areas in
response to the pre.ence of man, and speculated that continued harassment may
prevent reco1onizationo

Shooting of walrus at Cape Peirce by passing boat"era and aircraft has
been a chronic proble•• at this site (D. Fisher, usrws, pera. 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 passirtg boater or a low-flying aircraft
(D. Fisher, USFWS, pers. comm. 1988).
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DISCUSSIOII

We have evaluated haulout sites used by fur seals, sea lions, harbor
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 sensitive to
disturbance. Our IPSI evaluations were based on eight different (but sometimes
related) criteria (see 'Met.hods')for each haulout site, and are presented and
discussed here on a speciell-by-.peciesbasis.

Northern Fur Seal

This species differs from the other three pinnipeds consi.dered because
virtually all animals haulout in the study area at sites on the Pribilof
Islands, although there is a relatively new and smail haulout .ite on Bogoslof-
Island, in the eastern Al.eutians. Lloyd et ale q98l) speculated that the
feeding habitat of fur seals consists of outer continental shelf and oceanic
domains, and that "only islands in or illllllediatelyadjacent to the [very
productive] outer shelf domains are suitable for fur seal rookeries."

In addition, virtually. all haulout sites are used by all age and sex
classes of northern fur seals that haul out on an annual basis, even though
these classes may be segregated in different sections of the site (see
Appendix 2 for maps of halJlloutsites on the Pribilof Islands). The northern
fur seal is a~so 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 signif'icantmortality 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 oes 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. Gentry, NMFS, pers.
comm. 1987).
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-
Ther. i. circ~tantial evidence that so.. for-.rly us.d historic .ites

were abandoned because of proximity to man. Overharve.tina-overshooting and

other chronic disturbances .ay have been .ianificant factors in the

abandOOlRentof the Lagoon rookery on St. Paul I.land and the Little Eastern

rookery on St. George Island. Both of the •• haulouts were clole to village

sitel (Jordan and Clark 1898). Also, lome worker. are conc.rned that there may

be a relationship between iow-level «500 a) aircraft fliaht. on St. Paul
Island and the declinina numbers of north.rn fur seal. at the Polovina complex

of rookeriel which are located near the airport (A. York., NMfS, pers. coma.

1988).

Based on all criteria considered in this .tudy, includinl the general

senlitivity of this .peciel, and the su.ceptibility of the 22 haulout sites to

disturbance, Nortb Rook.ry on St. Geora. Island, Vo.tocbni, Zapadni, Tols~oi,

Reef, Polovina Cliffs and Gorbatcb rook.rie. on St. Paul Island, and Sivutch
Rookery .outh of St. Paul Island ratedbiah •• t 1-0 our IPSI evaluation sebeme

(Tabl. 8). In particular, tb. Polovina Cliffe rook.ry is tboulhtby sOlDe

worker. (C. Fowler, NMFS, per.. co_. 1988)- to be- a lik.ly candidate for

abandoa.8nC in the near futur ••

A. _ntion.d earlier, there i •. so.. evid.nc. that .ortali ty of younger

age ci..... at .ea, through entanaleaent in abandoned fi.hinl net. and other

d.bris, is all- illpOrtant cau.e of th. r.c.nC •••• r. decline. in numbers of

north.rn fur s.als (Fowler In ·pre•• ; 1985). aecau •• of tbis decline, the
- .

National Mariu risb.ri •• S.rvice recently (May 1988) listed the Pribilof

Island.' pof't1.~i~~o. north.rn fur seal a. 'd.pl.t.d' und.r terms of the

Marin. "i(~~~~iOG Act of 1972.
. - }~!~~;-.~,':.r .

'.•",.. Northern Sea Lion

Unlike northern fur seals, northern sea lion •• ay haul out at terrestrial
.ites throughout the 3'ear. Nevertheleea, there are definite .ea.onal peaks in

haulout activity in 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 I. Inter-site Population Sensltlvlt, Index (IPSI) for northern fur .eal haulout sites In the Bertnl Sea, Alaska.
,

Haulout Mo. Rant Mean Rant Propor. Rank ASc/Sex Rant Duration Rant Consi.L Rank Sirc Rant Species Rank Mean IPSI
Sirc Count Mo. Pop. Compo of Use of Use Char. ChU'. Rank RaUn'1

Count II Aclivity (0=8)
St. Georle I.

bpldni 1S7 IS 211 14 0.02S IS 3 14.5 0.SS3 11.5 11 4 18 2 11.5 14.6 IS
South ·247 12 248 13 0.036 13 3 14.5 0.583 11.5 11 4 18 2 11.5 13.6 IS
North .593 4 715 3 0.107 1 2 4.S 0.583 11.5 11 1 3 2 11.5 4.4 I
Bast Reef 96 18 122 20 0.016 16 3 14.5 0.583 11.5 11 4 18 2 11.5 16.3 21
Bast Cliff. 2S2 11 302 12 0.050 9 3 14.5 0.583 11.5 11 3 11.5 2 11.5 11.5 11
S••••y.-ArliI 101 17 198. IS 0.014 17.5 3 14.5 0.583 11.5 11 1 3 2 11.5 13.0 14

St. Paul r,
Lubnin 119 16 137 18 0.014 17.5 3 14.5 0.5S3 11.5 1 11 2 7.5 2 11.5 14.1 17
KilOri 236 13 337 11 0.039 12 3 14.5 0.583 11.5 1 11 3 11.5 2 11.5 12.2 12
Gorbatc:h 358 10 m 6 0.050 9 J 14.5 0.583 11.5 1 11 2 7.5 2 11.5 9.7 •Anliguen 57 20 90 21 0.010 19.5 3 14.5 0.583 11.5 1 11 2 1.5 2 11.5 1S.6 20
Reef 526 6 801 2 0.076 6 2 4.5 0.583 11.5 1 11 4 18 2 11.5 7.9 S
Morjori 361 9 SOl 8 0.044 11 2 4.5 0.583 11.5 1 11 4 18 2 11.5 10.3 ,
VOItoe:hni 811 1 1093 1 0.102 3 1 1.5 0.583 11.5 1 11 4 18 2 11.5 5.9 2
Ulde Polorina 46 21 128 19 0.003 21 3 14.5 0.583 11.5 1 11 1 3 2 11.5 14.9 19
Polovina Cliff. 404 7 540 7 0.057 7 3 14.5 0.583 11.5 1 11 1 3 2 11.5 8.3 ,
Polovina 70 19 152 17 0.010 19.5 3 14.5 0.583 11.5 •• 11 1 3 2 11.5 14.0 16
Tol.toi 614 3 741 5 0.086 4 3 14.5 0.583 11.5 1 11 2 1.5 2 11.5 7.5 ••
bpadni Reef 210 14 209 15 0.026 14 2 4.5 0.583 11.5 1 11 4 11 2 11.5 12.S 13
UldeZapadni 367 8 458 9 0.050 9 3 14.5 0.583 11.5 1 11 3 11.5 2 11.5 10.5 10
ZIpadni 626 2 755 4 0.079 5 1 1.5 0.583 11.5 1 11 4 18 2 11.5 6.9 3

Slvuteh 582 5 4SO 10 0.10.. 2 3 14.5 0.5S3 11.5 11 3 11.5 2 11.5 9.0 7

BOIOIlof t, 7 22 2 22 0.001 22 3 14.5 0.583 11.5 2 22 4 18 2 11.5 20.1 22

Max. Counts U'e Breed. Buill only from either -1980'.- or -Om. ElL- oal_ in Table 3•
. Mean Mo. Counts lie Breed. BnIII only from -1960'.-, -1970'.-, -19110'.-IIId -ClII1'. BIt.- oalUIO'l' in Table 3.

Proporlion of Populalion i. calcul.ted from -CurroElL-column in Tlble 3.
Ase/Sex Compolilion x Aclivity valuellle bued on whether all age/lex d••••II'C paeat and whether bn:edinl oic:can••••• ylithe arc

(aII=I, 1d.=2. .ubed.=3), and the number of c1iffen:ntlocalions.tthe Rrc where f. seal. haul out (I-y, 2o=Ievenl, J-few).
Duralion of Use of Rrc i. the .pproximate proporilion of the year that the .irc is occupied. t:'
Consisrcncy of Use calcSorieslle as follows: 1 = annual and con.istent, and 2 = inconsiltenL

•...
fA

Sirc Characlcrislic values WOlebased on IOpO&Iaphyand proximity 10 noilC/cli.turb.near the haulout .ile 0e
(l=any Bircnear noise/cli.turbance,2:clirr •• 3=b1uffs/slopes.4=lowor no relief). fA

uaSpeciesChU'aclcrislicsvalues were assisned based on the degree of sensiliviayof the species •...
and palenlia! for mortality as a result of noise/disturbance (I =hiSh. 2= medium, 3=low). 0

13

0\
0\
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ale 1981), it may"be pouible that the locations of northern sea lion
rookeries in part are determined by the distribution and abundance of their
principal prey, v.lleye pollock (Frost and Lovry 1986; Loughlin 1987; Bakkala
et a1. 1987)-, vhich in turn may be affected by overfishing and/or
oce.nographic characteristics.

Consistently used haulout sitel are generally 'located in the southern
half of the Bering Sea, south of Cape Nevenh••• and the Pribitof Islands.
Haulout sites farther north are gener.lly uled for shorter dur.tions and less
consist~ntly from one ye.r to the next (J.J. Burnl, perl. obI. 1988).

Northern se. lions respond to noise and hum.n disturbance in a variety of
vays. There have been inst.nces vhere human disturb.nce at northern sea lion
rookeries has caused IIOrt.lity (Levis 1987 i Jl. Kerrick, NMP'S, pers. comm.
1988). Thus, human disturbance has the potenti.l to signific.ntly affect-the
health of the Berinl Sea population. Our evalu.tion of the sensitivhy of
northern se. lions .t their 26 terrestri.l h.ulout site. in the study area has
been influenced by the fact that mort.lity •••oci.ted vith disturb.nce is
known to occur. Based on all criteria con.idered in t,his study (IPSI
evalu.tion). including the general susceptibility of thil species, and the
sUlceptibility of the 26 haulout sites to disturb.nce, ve determined that the
rookeries and associated hauling grounds on Ug•••k Illand and nearby rocks and
i.lets (incl. Round I.), at Cape Korgan on Akut.n Island, on Sea Lion Rock
ne.r Amak Island, on Walrus Island in the Pribilof., on Bogollof Island, and
at Billinl' He.d on Akun Island rated the highest in our IPSI evaluation
scheme (Table 9). "cent severe disturbances at the UI••••k Island rookery, and
increased chronic dilturb.nces from aircr.ft and ship traffic near Sea Lion
Rock (clol. to the airport at Cold Bay, AK) and Bogo81of'Island (increased
fishing .ctiY~ty ne.rby) are of particular concern.

The history of use and disuse of haulout sites in the Pribi10f Islands is
of particular interelt, considering that 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 curr~nt
infonaation (1980's) for only 3 sites (Walrus I., Otter 1. and Oalnoi Pt.



T.ble ,. Inter·alte Popul.tlon 'Se_tlvlt, Index (lPSI) 'or aorthem Ie. lion h.ulout alta In tbe Berlnl Sea, AI•• Ila.

Haulout Mu. Rank Mean Rant Propor. Rn Ar,elSex Rant DunIion Rn ConalL Rant Sile Rn Species Rant Man IPSI
Sile Count MIL Pop. Compo oIUe oIUe 0... 0Iar. Rant R.Unl

Count xAClivity (rei)

BocOiIof111and· 1379 5 2133 4 0.013 4 6 3.5 0.500 5 405 4 26 3.5 6.9 5
U••••••• I.1and

SprayCapc 161 17 96 22 0.001 15.5 4 12 0.250 1405 2 13.5 2 14 2 16.5 16.9 II
Bishop Pon- 549 12 475 II 0.035 9.5 4 12 0.250 1405 2 13.5 2 14 2 16.5 12.9 11

AkuUn 111and·
Cape MOfJan· 2140 2 5996 2 0.110 2 3.5 0.500 5 4.5 2 14 1.5 4.6 2

Akunl •••••••
BiDin,. Head· 760 9 1459 7 0.021 13 I 1.5 O.soo 5 I 405 2 14 I 3.5 7.4 ,

Tanainlklsland 61 22 377 14 0.004 21 4 12 0.250 14.5 2 11.5 2 14 2 16.5 15.9 16
RoclclNE 01T•••••••L 22S 15.5 312 16 0.005 20 4 12 0.250 1405 2 11.5 2 14 2 16.5 15.3 15
U,_.bland~ 2033 3 7131 I 0.109 3 I U O.soo 5 I 4.5 I 4 I 3.5 3.4 1
UnimIIIt••••••••

Capc Saric:hcf 121 I' 115 21 0.001 17 4 . 12 O.2SO 1405 2 13.5 I 4 2 16.5 14.7 14
Amatbland 599 "II 1379 I 0.039 7.5 4 12 o.soo 5 I U I 4 2 16.5 1.6 7
U..-edRocb 22S 15.5 266 17 0.014 15 4 12 0.500 5 I 405 I 4 2 16.5 11.2 ,
Sea Lion Roclc. 1291 6 1967 6 0.035 9.5 I 3.5 0.500 5 I 4.5 1 4 I 1.5 5.3 3
Ri,ht H•••• Point 50 24 SO 2S 0.003 23 4 12 0.167 23. 2 11.5 2 14 2 16.5 11.9 21
Roundbl •••• 1000 7 133 10 0.064 5 4 12 0.167 23 2 IU 2 14 2 16.5 12.6 II
CapePeiR:e 4SO 13 450 12 0.029 12 4 12 0.167 23 2 IU I 4 2 16.5 13.3 12.5CapeN ___

1500 4 1013 9 0.061 6 4 12 0.167 23 2 13.5 I 4 2 16.5 11.0 I
Nuniv.bland

Cape MendcnhaII 50 24 SO 15 0.003 23 6' 23 0.167 23 3 22.5 3 23 2 16.5 22.5 26
SLMauhewl ••••••

Su,.1oaf Min. SO 24 SO 2S 0.003 23 6 23 0.250 1405 3 22.5 2 14 2 16.5 20.3 15
CapcUpri,hl 90 20 93 23 0.006 11.5 6 23 G.2SO 1405 3 22.5 2 14 2 16.5 19.0 22
I!ua of Lunda Pl. 600 10 326 15 0.039 7.5 6 23 0.250 1405 3 22.5 3 23 2 16.5 1605 17

H••II •••••• 16.5
Am: Roclc ISO II ISO 20 0.010 16 6 23 0.250 1405 3 22.5 3 23 2 16.5 19.2 23
NlII1hCove 4000 I 2031 5 0.151 I 6 23 0.250 1405· 3 22.5 3 23 2 16.5 13.3 12.5

Pi_Ie liland 157 14 205 II 0.017 14 6 23 0.167 23 3 22.5 2 14 2 16.5 11.1 20
SLGeor,e Island 86 21 371 13 0.006 11.5 6 23 0.167 23 3 2U 3 23 2 16.5 20.1 24
Walrul bland· 168 I 2392 3 0.031 II I U 0.500 5 I 4.5 2 14 I 3.5 6.6 ••Oller liland 26 200 19 0.000 15.5 6 23 0.500 5 2 13.5 2 14 2 16.5 17.1 19

Mu. COUnll••• AdL/Subad•. only rr_ ei••• -19110'.-or -e-. I!II.- (whic:hev. it •••• > In TlIbIe 5.
Mean Mo. ~ _ Ad.,JSubad•. only rn. -1960'.-. -1970'.-. -19lIO'.- and -Om.I!sL - .-- in Table 5.
Proportion of Popuillion I. caIcu•••• rr- -Om. S•. - coMDnIn T'" 5.
A,elSex C_ ••••itim x AClivilyvalues ••• "-d on whedw" lie/sea d_ •••..- and whetIa IncdIna IDCIt"-lIllhe .( •••• 1••••••• and ••••••• ~), t:1

and the rumh« 01differed Icx:IIlionIIIlthe IiIe where _lianI hIuI out (I_y. 2_cnl. 3. I or 2). •...
Duflllionof UK il !he approaimlle proportion of the year !he lite II oc:aIpied. II)

n
Consistency of Use caIe,ories lie. roll_I: 1=-1 and CCdiruoul,:Z=-1 but dllCCllllinuous.and3-illCOllliltellL C
Site o."lClCfistic values were based on lOJIO,raphyand proximity to noile/dillurb. _!he haulout.iIc (1-, Ale _ noIle/di ____ II)

II)
2:clifrs. 3:b1uffslllopcs. 4:low or no relief). •...

SpecocsCharaclCf'Slicsvalues were a••i,Red based 011 !he degree of ICrlliliv;tyof the speciel and potential ror moo.lity 0
::s

as a .tlul, or ,,"w:/dillurbanu: (logl>:l. mcdiwn=2.low=3).
Q\
CO

• A!IolcfI!IoksImJIl:.IC llUd lhe hauluul lite is. rookery.
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area). Formerly- there were four rookeries on the Pribilofs: Walrus Island;
near Northeast Point; near East Rookery; and near Tohtoi 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 major 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 (Merri~k et ale 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 changes in the quantity and size of walleye
pollock (Theragra chalcogramma), the principal prey of northern sea lions, may
be a factor in their decline (Bakkala et ale 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 contributing to the decline. Away from
the haulout sites, there is little evidence that noise from either airborne or
underwater 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 ale 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 necessari.ly
aggregataat 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 advanci.ng
ice) during winter. Of the 41 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--mosc of
these important sites are on the Alaska Peninsula.
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Harbor seal' respond to noise and human disturbance in a variety of ways.
In some situations it is not possible to disperse them even using severe forms
of disturbance; i.e., they appear to accommodate to noise and disturbance in
some instances when they are actively feeding. Bowever, there have been
instances where human disturbance at h.rbor 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 detailsl. Thus, our
evaluation of the importance and vulnerability of harbor seals at 41
terrestrial haulout sites ha' been influenced by the fact that abandonment of
sites and conlequent mortality of pUpl has been ,hovn to be a'lociated with
some kinds of noise and disturbance near such sites. Based on all criteria".
considered in this Itudy, including the general sUlceptib"ility of this
species, and the susceptibility of the 41 haulout lites to disturbance, we
determined that the sitel in Iaeabek/Hoffet Lagoon, Port Heiden, Port Holler,
Cinder River, Seal Islands and Ilnik (all on the Alaska Peninsula), and in
Nanvak Bay near Cape Peirce, Uga,hik Bay, and on Otter Island in the Pribilofs
to be the molt important and potentially most vulnerable to noise and
disturbanc~ associated with OCS development (Table 10).

The number of harbor seals recorded at haulout sites in the Bering Sea,
especially at lome sites in the southeastern Bering Sea, has apparently
declined d-ramatically during -the recent. decade (Pi tcher 1986). Al though
several reasons have been given for the apparent recent decline of harbor
seals (e.g., disease, ov~r-exploitation in earlier years, increased predation,
increased fouling in fishing gear, reductions in principal prey [walleye
pollock]), none of thes. 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 RiveI', and Izembek/
Hoffet Lagoon, on the Alaska Peninsula. However, as noted in the 'Results',
counts at anyone of these sites may be greatly influenced by such factors as
the time of day, time of yeaI', tide, weathel', availability of pl'ey, etc.
Recommended pl'ograms designed to more carefully monitor the number of harbor
seals at haulout sites in Bristol Bay could provide more of the data needed .to
determine the status of this species in the study area, prior to oes
development (Hoover 1988b).
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Table I" leler·,'1e 'opllleUOIISeulll ••• , I'" (IPSI) 'lII' ••••.•••••• 1 "auioul allu •••••••• ,Ia. Sea, Alalia.

IIauJoul ••••••••• •••• •••• 1'rapGr.Rut ApISca •••• DureliaI R_ e-aiIL Rut Si•• •••• Spa:ia Raall •••• IPSI
Si•• e- MaL •••••• e-p. ofUao ofUao Oau. 0Iu. •••• .aUa •

CGuat • Adlail!
Umnak IaIand 31 41S 14 3l.5 1 15 1.000 1S.5 2 29.5 2 17.5 3 33 22.2 24
•••• ClIIofIaland 31 56 34 3U 1 IS 1.000 1S.5 3 41 4 3S 3 33 29.2 41
UnaIeoIl. la1InoI 31 326 15 31.5 1 15 1.000 IU 2 29.5 2 17.5 3 33 22.4 26
AkIIUa IaIand 6 20 21 31 0.001 20 1 15 1.000 1S.5 2 29.5 2 17.5 3 33 21.1 23
AI"", IaIand (1lId. T.l) 23 19 75 30 CI.OO3 19 1 15 1.000 1S.5 2 29.5 2 17.5 3 33 19.9 20.5
T....-""" ' 31 . 41 31.5 1 15 1.000 lU 2 29.5 2 17.5 3 33 26.1 37
A.lIInIIlla1lnol 31 61 33 31.5 1 15 1.000 1S.5 2 29.5 2 17.5 3 33 24.9 34
T••.w. ••..• 31 I 40 31.5 I 15 1.000 IU 2 29.5 2 17.5 3 33 25.9 36
Kali •••••• A" HE ofTiplda I. 245 9 247 II G.03O 7 1 IS 1.000 IU 2 29.5 2 17..5 3 33 17.2 12
U•••••••••••• 31 40 37 31.5 1 15 1.000 1S..5 2 29.5 I 5 3 33 23.7 29
Aiklak IaIand 94 15 122 25 0.012 12· 1 15 1.000 lU 2 29.5 I 5 3 33 17.3 13.5
Ua •••••••••••• -uA••• 125 11 220 19 0.015 10.5 1 15 1.000 1S.5 2 29.5 2 17.5 3 33 17.6 15
Cape Lapia (UDiIIIek I.) 31 120 26 31.5 1.5 3l.5 1.000 1S.5 2 29.5 I 5 3 33 24.5 31
NaIIb CIel* (lJaimak I.) 31 '10 n 31.5 i.s 3l.5 1.000 1S.5 2 29.5 I 5 3 33 25A 35
IIcdIevia Ba, 31 ISOO 9.5 31.5 l.5 3l.5 1.000 1S..5 I U I 5 2 IU 16.9 .1.'
Cape~ 31 1500 9.5 3l.5 l.5 31.5 1.000 IU I 9.5 I 5 2 IU 16.9 .1.'
Iu-.ki ••••• 31 511 12 31.5 1.5 31.5 1.000 IS.S I U I 5 2 IU 17.3 IU
~""1"lIIl 1974 4 lUi 7 0.040 4 0.5 3.5 1.000 IS.S I U I 5 I 4..5 6.1 •Amak •••••••• 2 21 20 39 0.000 21 1.5 31..5 1.000 IU 2 29..5 1 5 2 lU 19.1 19
Capo LciaIuIf 0 31 ISO 21 31..5 U 31.5 1.000 IS.S 2 29.5 3 27 2 lU 24.6 32.5
Capos.ieeio 31 71 31 31..5 1.5 31.5 1.000 1S..5 2 29..5 2 17.5 2 IU 24.6 32.6
Porl MoDer 2 4114 2 0.411 I 0.5 U 1.000 IU I U 4 3S I 4..5 9.1 J
ScallalaDda lind. lIDiIl) 1S21 5 15M I 0.009 IU 0.5 U 1.000 IS.S I U 4 3S I 4..5 10.1 I
PorlIWdoD 6196 I 5'161 I 0.091 3 0.5 U 1.000 IS.S I U 4 3S I 4..5 1.1 2
CiDdcwRi_ 350 7 20JI 5 o.on 5..5 0.5 U 1.000 IU I U 4 3S I 4..5 10.0 ••
UpahikBa, 1000 6 719 U 0.121 2 I IS 1.000 1S..5 I U 4 3S 2 lU 1306 6.1
Eaiaik R. flail 0 31 300 lU 31.5 I IS 1.000 IS.S I U 4 3S 2 IU 1909 20.5
Doadma Saoda 10 ISO 21 0.011 9 I IS 1.000 IU I U 4 3S 2 lU 1S.3 t
Capo CGna1adiae 100 14 100 27 UI2 IJ 1.5 31..5 0.075 31..5 2 29.5 2 17.5 2 IU 20.9 22
TVlliYakBa, 77 17 77 2t U09 IU U 31..5 0.075 31.5 2 29..5 3 27 2 IU 22.1 27
•••••••• Ialaad 100 14 133 23 UI2 13 U 3U 0.510 33.5 I 9.5 2 17..5 2 IU 11.1 16
Bladtllodl 300 I 300 16..5 o.on 5.5 1.5 31.5 0.510 33.5 2 29..5 2 17.5 2 IU 19.1 II
NaBYak Ba, (MaulIl) 3100 3 2107 4 U27 I 1 IS 0 .• 31 I 9.5 4 3S I 4..5 1306 6.1
Ca •••••••••••• 0 31 SO 3S.S 31..5 1.5 31.5 0.500 31 2 29.5 2 17.5 2 IU 2U 40
OIapaa Ba, (toIouIh) 31 ISO 21 31.5 1.5 31.5 0.500 31 I U •• 3S I 4..5 24.4 30
Quiabapk (MWdIaBu) 31 3000 3 31..5 1.5 31.5 0.500 31 1 U •• 3S 2 lU 23..5 21
KAlIl••••• (Soudl Bu) 31 SO 3S..5 31..5 1.5 31..5 0.500 31 1 9..5 4 3S 2 16.5 21.1 39
t(lIIkaIlwial Ba, 31 2000 6 31..5 0.5 3.5 o.soo 31 1 U 4 3S I 4.5 11.2 17
NwUYak I. (Capo •••••••••••••• ) 16 10 21 0.010 15 2 40.5 0.500 31 2 29..5 3 27 3 33 26.S 31
Sa.o-p I. (DaIDai Pl._) SO II '130 24 0.006 II 2 40.5 1.000 IU 2 29.5 2 17.5 3 33 22.3 25
Oller •••••••• U9 12 4., IJ UIS 10.5 I 15 1.000 1S.5 I 9..5 2 17.5 3 33 I•••.• •
M••. Counl it Iiam cill••••"1910'." •• "Curr. Eat." •••••••• (wllichce. it •••• ) in T••••• 6.
Mean M••. CouaI it f""" "1960'.". "197G'.". "1910'." ••••• "Our. EIl." caIuauu ia ToW. 6. t:'
Proportion of Popul.tion ia .,.lcuI.1C4 from "Cna. ElL" column in Table 6. toO·••AllcJSca C""'P'_'UOO • Acuvlly VOW" lie bucd on whc:&hc<.U aall/lca c••••••• re paaCIII .nd whc:&hc<puppin. occuaa •••••••• , at •• _lbc.ile laUoG..5.Ad. ant,.I). n

anJ Ihc number 01 di/lacn. louuona ••here balbo, acals haul 0Ul (I ••••• ny. 2-acvaal. 3.fcw) .uocialCd wUh ••••• iIe. e
I J\,'.ll'.' of l lie: L.lb~cJ on UW:."JfuaunILC proportion of &heyear thAI&heailC iI ulCd. ••••(. '~'»I ,It:...tl.)' ul , u •.• 1""'IID .,C •• fllrlluwl l-..nnu.l.nd rclauvcI)' consisLCfIl. and 2-inconsislenl. •....
\,It: •. )1./11I_ IUI»lJ •.' Hl ••l» _O( huc,.J un ~'H.,.•phy and (lIoumuy 10 noilc/duaurb. lource ncar the lUIuloullite 0

II .•.••11) »Ile nUl n'.IM:/,JI\lufh . l ...,-h••• , J ••hlulh/sl0(lC'. 4-low •• no rchd). l::I

~I)GI.;IG.\ Cl'.f.IlICH:Iotl,-li v.luf;5 were aUlgued bued on lhe SClUtuvity of the IpeelCl and usoclllCd pOIGlli11for mOlUllity ••• result of disturbance (l-hip. 2-mcdimn. 3-10w). ""•...
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Pacific Walrus

Only male Pacific w.lru.es haul out at terrestri.l sites in the southern
part of the study .re., i.e., .t island and mainl.nd .ites south of the St.
Matthew-Hall I.l.nd•• re. (south of .bout 60·N). Durinl f.ll, as the pack-ice
advances south throulh Berinl Strait, femalea with calve. return to the
northern part of the .tudy .re., where they .re joined by mal.. that have
moved northward from .outhern .ites. B.ulout sites on St. Lawrence Island and
on the nearby Punuk Isl.nd. .re particul.rly import.nt .t thi. time of year
(autumn); all .ie .nd aex cl•••e. may be found hauled out .t thea. terre.tri.l
sites in some ye.rs. Breedinl occurs on the p.ck-ice in l.te winter-early.
spring and c.lve •• re born on the ice in .prinl. ,•••le. and °newborn calves
remain with the p.ck-ice a. it retre.ts north out of the .tudy area in eatly
summer, where •••• ny •• Ie. re•• i'n .outhand utilhe h.ulout .ites in Bristol-
Bay.

There is only • rel.tively .mall body of infonaation concerning the
effects on walru.e. of v.riou. kind. of noi.e .nd disturb.nce, however, some
of this infot'lllationis p.rticularly relev.nt to this .tudy. In general,
walruses respond to noise a!1d hwaan disturb.nce by telllporarilyleaving the
haulout site; if the di.turbance persi.ts, the .ite ••y be ab.ndoned (Fay et
al.-1986;for more detail •• ee 'RESULTS'). Natural •••• mortality of walruses
has occurred at • Punuk I.l.nd haulout .ite in at le.st one year, 1978 (Fay
and Kelly 1980). Althoulh it is unclear how mortality of this type has
occurred, it doe. indic.te the "Initude of .uch mort.lity (many hundreds of
animal. died) th.t can occur when larle number. of .nimal. (ten. of thousands)
are hauled out .t ODe .ite. At other sites (C.pe Peirce), shooting and other
types of h.r•••• ent .uch 8S by aircraft and boats have caused severe
disturbance ••_.

Based on all criteria considered in this study, including the general
susceptibility of this .pecie., and the susceptibility of the 31 haulout sites
to disturbance, we determined that the sites at (l) 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 dist~rbed
in recent years by fishing boats and low-flying aircraft and beachcombers
landing at the site; poachers have also frequently disturbed the Cape Seniavin
site (J.J. Burns, pen. 'COIIID. 1988). It is probable that many of the walruses
recorded in the Port Moller area have been displaced (through dis eurbance )
from nearby Cape Seniavin (details given Garlier in 'Results'). Further, there
is evidence that walruses using the Cape Seniavin site are also associated
with the Round Island site in northern Bri.tol 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 198~'s.
Significant numbers hauled out at this site in 1983, but shooting and other
disturbances prevented a sustained reoccupancy. that year (D. Fisher, USFWS,
pers. COIIID. 1988). Large numbers of wa1ru.(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 year., even thoulh shooting of some
animals has occurred at this site every year since 1986 (D. Fisher, USFWS,
pers. COIIID. 1988). Daily surveillance at Cape Peirce durinl the summer haulout
period began in 1984 and currently ,there is careful documentation of hunting
and other disturbances.
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The following summary and concluding remarks are presented in relation to
the four broadly 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 (IPS1)
evaluations.

Norton Basin Planning Area

There are 14 haulout sites in the Norton Basin Planning Area used by two
of the four species of pinnipeds considered in thisstudyj no northern ,fur
seals or harbor seals haul out in significant numbers in this planning area.
However, 86% (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 on King Island had high IPSl ratings
(see Table 11). Nortbern sea lions have occasionally hau~ed out at Southwest
Cape on St. Lawrence Island and on South Punuk Islandj however, there is no
current information concerning the use of these sites by this speeies,
consequently, there was insufficient information to assign an IPSl value
(compare Table 5 with Table 9).

St. Matthew-Hall Planning Area

In the St. Hatthew-Hall OCS Planning Area 24 haulout sites have been used
by three of the four pinniped species considered in this study; there are no
northern fUr"-seal haulout sites. The majority of the sites are used by

northern sea lions (11 sites, 46%); however none of these 11 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 IPSl .rating
system (Table 11). Harbor seal sites were least abundant (5 sites; 21%) in
this planning area. Nevertheless, the site(s) in Kuskokwim Bay had relatively
high IPSl values (Table 10); this area, and the areas to the east near Avi~of
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Figure 12. Summary of haulout sites in various oes Planning Areas in the
Bering Sea, Alaska. Tne number of sites that rated high in our IPSI
evaluations are shown in parentheses.
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Pt., may be the -moat 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 Plannins 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). Harbor
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 lion., 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 (11%) of these sites had
very high IPSI values (Table 11).

St. Georse Basin PlanninsArea

The St. George Basin Plannina Area supports the largest number of haulout
sites for the species considered in this study--a total of at le~st 54 sites
for three species. There are no consistently 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 Berinl Sea are in this planning
area (Pribilof Islands and Bogoslof Island); the.e 22 sites represent about
40% of the total 54 sites used by the four species studied in this planning
area (Table 10). Seventeen sites (32%) in this planning area are occupied by
northern sea lion., and 6 (11%) of these had high IPS1 ratings (Table 9). It
was not po,sible for so•• 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 thre~(6%). of these sites (two in the Fox Islands and Otter Island) had
very high IPS1 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,
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northern sea lions. -and especially harbor seals. The degree of fidelity to
specific haulout sites (from greatest to least) by the four .pecies 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 1% 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 con.id.re~_here.

In summary. we evaluated 120 of 136 major terrestrial baulout sites in
four different "OCS Planning Areas to determine tbeir overall ~portance and
potential vulnerability. i.e. their sensitivity to possible OCS activities. It
was not possible to evaluate some sites mentioned in the text and tables
because of "insufficient information on the number of animal. currently using
the sites and uncertainly about the consistency of use of the .ites. Of the 44
sites in the North Aleutian Basin Planning Area. almost half (20 sites; 45%)"
w~re ranked high in our IPSI evaluations; this numqer represents almost half
of the total 41 most highly rated sites for all four .pecies in the study
area. Of the 54 sites in the St. George Basin Planning Area. 19 (35%) were
rated high; this number 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-Ball Planninl Area. 5 (21%) were ranked high in our IPSI evaluations.
and-most (4 of 5; 80%) were sites occupied by Pacific walrus. Similarly. of
the 14 sites in the Norton Basin Planning Area. only 2 were rated high in our
IPSI evaluations; both of these sites were occupied by Pacific walrus.
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APPIDICZa

Appendix 1 gives details of an investigation of the acoustic environment
at eight representative pinniped haulout sites in the eastern Bering Sea. Two
sites were selected for each of the four pinniped species; sites were selected
on the basis of their importance and vulnerability and the extent to which
they represent different characteristics.

Appendices 2 through 5 give detailed descriptions and show locations of
each major haulout 'site for the four species of pinnipeds considered in this
study. Most descriptions are bas;d (1) on information provided in the
literature (e.g., Jordan and Clark 1898), (2) from available topographic maps,
(3) from resource agency habitat maps (e.g., Sowls et ale 1978; ADFG 1973),
(4) from NOAA hydrographic charts. Bathymetric and topographic informatio~· in
the text and on the maps are approximate and should by no means be used for
navigational purposes.

Appendices 6 through 8 provide detailed tabulations ~f all avai lable
information concerning the number of northern sea lions, harbor seals and
Pacific walrus hauled out at different times at various sites· in the study
area. Most of the detailed information in Appendices 6-8 is not provided
elsewhere in the report, but it has been used to produce the summary tables
given in the 'lesults' section of this report. We have not tabulated the
masses of nOE:thern fur seal data collected over the last century in the
Pribilof Islands area; virtually all of this information is available in the
form of technical reports from the National Marine Mammal Laboratory, Seattle,
WA.
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APPENDIX 4. DEScu.PTIOBS AID tiPS' OF BAUOR SEAL SADLOUTSITES IB THE lASTED
BEIlIlIG SEA(Sources are "Dy. see APPBllDU 7 for details).

Table 4.1. Descriptions of harbor seal haulout sites in the eastern Bering
Sea.

Rookery Physical Characteristics

Fox Islands Harbor seals haul out at low'to moderate densities at a
number of locations in the Fox Islands, especially at
low tide when more available haulout habitat is
exposed. Small numbers of harbor seals ,-may be seen
hauled out at virtuallY any location in the Fox Islands
and on Bogoslof Island, therefore,' maps showing
specific haulout sites have not been prepared. Recent
reports include seals hauled out on rocks and ledges at
the E end of Umnak 1., on. Bogoslof 1., Unalaska 1.,.
Unalga 1. (inc!uding The Babiea), Aku tan 1.j Akun 1.
(incl. Tangik I.), Tanginak I., Avatanak 1., Tigalda
I., Kaligagan I. and other rocks NE of Tigalda I., and
on Ugamak and adjacent Round and Aiktak islands.
Vertical relief at these sites varies considerably, but
generally most sites on the larger islands are backed
by bluffs and cliffs rising from 60 to over 500 m in
height. Other sites on rocks and smaller islets are
considerably lower in relief (1-10 m). Waters are very
deep ~hroughout the Fox Islands. The 200 m isobath is
only 2-3 km N of Umnak, Unalaska and Akutan islands.
Bogoslof I. lies within 10 km of the 2000 m isobath.
The only relatively shallow areas «18 m deep) in the
Fox Islands are very nearshore «1-2 km) on the N side
of Umnak 1., N of Avatanak I, around the rocks NE of
Tigalda I., and 5 of Ugamak and Aiktak island. Most
other areas are in waters much deeper than 60 m.

Unimak Island
Cape Lapin Harbor seals haul out on the rocks, ledges and islets

(especially at low tide) at the Cape and immediately
offshore from there. Vertical relief at the sites
varies from 1-30 m, and the 18 m isobath is about 3 km
from shore to the N.

North Creek Seals haul out on rocks and ledges, especially at low
tide. Vertical relief immediately behind this site
varies from 3-30 m and waters are relatively shallow
«18 m) out to at least 5-7 km offshore.

Continued •••
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Rookery Physical Characteristics

Cape Krenitzin

Isanotski Islands

Izembek Lagoon and
Moffett Lagoon

Amak Island and
Sea Lion Rock

Cape Leiskof-

Port Moller

Harbor seals haul out on the extensive beaches and
sandbars at Cape Krenitzin and nearby islands at the
entrance to Bechevin Bay. Vertical relief in this area
gener4l1y does not exceed 1-5 m and tbe waters within 6
km are generally less than 10 m; the 18 m isobath is
about 7 km offshore (N) from tbis site.
This site is situated on several very small islands
located deep within-Becbevin Bay, immediately E of
Unimak Island. Vertical relief at the site is generally
less than 1 m, depending on the condition of the tide.
Water'depth also varies with the tide, but is generally
less than 1-3 m near the islands, also depending on the
proximity to drainage channels.
This is an important haulout area for harbor seals in
the Alaskan Bering Sea. Haulout sites in Izembek Lagoon
(and contiguous Moffett" Lagoon) are composed of a
variety of mud and sand bars scattered throughout the
area. One of the most heavily used areas is in the
Moffett Point-Newmann Island area, at the NE entrance
to Izembek Lagoon. Vertica~ relief at this location
varies from 1-3 m and water depth varies (1-4 m) with
tide conditions.
Harbor seals haul out primarily on a broad flat area of
boulders and rocks on the Sand E sides of the island,
which are exposed at low tide. Nearby boulder beaches
with interl!littent gravel and sand also are used.
Vertical relief varies from 1-3 m on the S side and up
to 20-30 m on the E side. Water depth varies with tide
condition (1-10 m). Harbor seals also haulout on nearby
Sea Lion Rock, at the periphery of the rookery when
northern sea lions are present and more widespread when
sea lions are absent.
This site is located about 55 km NE of Moffet Pt.
Harbor seals haul out on rocks and ledges and sand and
gravel bars exposed at low tide. Vertical relief behind
this site is generally less than 5-10 m, and the 18 m
isobath is relatively close to shore immediately
offshore from this site (about 1-2 km).
This is a major haulout site for harbor seals in the
Alaskan Bering Sea. They haul out on sand, mud and
gravel bars primarily south and west of the entrance to

Continued .•.
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Table 4.1. Continued.

Rookery Physical Characteristics

this embayment. Broad expanses of mud and sand flats
exposed at low tide around the (I) Kudobin Islands, (2)
at the entrance to nearby Nelson Lagoon, and (3) on the
exposed tide flats around Deer Island (adjacent to
Hagus Channel) are used extensively by harbor seals.Very little vertical relief is present at these sites
(1-2 m) except near Deer Island (5-10 K), and water
depth varies greatly with tide conditions·and proximity
to major drainage channels (1-10 m).

Cape Seniavin This site is composed of rocks and boulders, many of
which are exposed at low tide, and are backed by 30 m
high cliffs. Nar.row gravel and sand beaches on both
sides of the Cape, backed by 30 m high cliffs, also are-
used as haulout sites by harbor seals. The 18 m isobath
is located about 7 km from shore at this location.

Seal Islands
(Ilnik) This is a major hau10ut site for harbor seals in the

Alaskan Bering Sea. The site is composed of a long
stretch (over 25 km) of low sand and gravel barrier
islands, and sand, gravel and mud flats and bars
exposed at low tide. There is very little vertical
relief in the general area (1-5 m). The 18 m isobath is
quite close to shore on the seaward side of the islands
{(1.5 km). Water depth varies greatly inshore (about
1-5 m), depending on tide conditions and proximity to
drainage channels.

Port Heiden This is a major haulout site for harbor seals in the
Alaskan Bering Sea. They haul out on the sand bars and
spits and exposed mud and sand flats from Strogonof Pt.
to Chistiakof 1. and adjacent areas. Vertical relief is
very low in this area--general1y less than 1-3 m, and
water depth varies from less than 1 iii to over 3 m ,
depending on tide condition and proximity to drainage
channels. The 18 m isobath is 5-6 km offshore from the
entrance to the Port Heiden estuary.

Cinder River This had been a major haulout site for harbor seals in
the eastern Bering Sea. The most extensively used areas
were the tidal flats offshore from ·the mouth of the
river. Vertical relief in the area is generally less
than 2 m, and water is shallow (<18 m) out to about 20
km from shore.

Continued•••
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Table 4.1. Continued.

Rookery Physical Characteristics

Ugashik Bay This is an important haulout area for harbor seals. The
shallow sand and mud bars in the estuary south of South
Spit and Smokey Pt., as well as the shallow bars and
spits offshore from the estuary that are exposed at low
tide are used ext~nsively by harbor seals. Vertical
relief in the area is generally less than 1-3 m, and
the 18 m isobath is about 20 km offshore.

Egegik Bay This series of sites is situated on the'sand, mud and
gravel bars, spits and flats in and immediately
offshore from the Egegik River estuary at the mouth of
the King Salmon and Egegik rivers. Vertical relief near
most sites generally varies from 1-3 m and water depth
is generally less than 10 m throughout the area. The 18
m isobath is at least 20 km from shore in this area:

Deadman Sands This site is located midway along the north coast of
Kvichak Bay, in NE Bristol Bay near the mouth of the
Kvichak River. Harbor seals haul out on the sand, mud
and gravel bars and beaches, especially at low tide
when extensive areas are exposed. V.ertical relief in
the area is generally less than 1-3 m, and water depth
varies generally between 1-3 m depending on tidal
conditions and proximity to drainage channels.

Cape_Constantine Harbor seals haul out on sand, mud and gravel flats and
beaches generally Wand N of Cape Constantine. Vertical

.relief in the area is generally less than 10 m
iDIIDediatelyalong the coast and much less «1-2 m )
farther from shore, depending on tidal cond i t ions.
Waters are generally less than 1-3 m deep for several
km away from shore; the 18 m isobath is about 10 km
offshore all along this section of coast.

Tvativak Bay Harbor seals haul out on the sand and mud flats in the
bay and on the sand and mud flats SE of the bay along
the coastline. Vertical relief near the entrance to the
bay varies from 3-~5 m with a high point (300 m) about
1 km inland E of the bay; along the coastline SE of the
bay, vertical relief is around 3-5 m. The 6 m depth
contour is probably no more than 2-3 km from shore and
the 18 m contour is 25 km SW of this site.

Black Rock Harbor seals haul out on the gravel beaches and rocks
around the perimeter of this small island. Vert ica l
relief is about 40 m at this site and the 6 m depth

Cont inued...



Appendix 4. Harbor Seal, 182

Rookery Physical Characteristics

Table 4.1. Continued.

contour is about 1-2 km from shore. Small numbers of
harbor seals (2-38) also haul out on nearby High
Island, Round Island, Crooked Island, The Twins and
Summit Island. However, the exact locations and numbers
at each lite are unknown, therefore no maps were
prepared for these sites (see p. 167 for locations of
these islands).

Hagemeister Island Harbor seals haul out on the gravel beaches and rocks
in the Clam Point area at the south end.of the island.
Vertical relief behind the site is over 500 m, and the
water is deep (over 30 m) immediately offshore (within
200 m) from the site.

Nanvak Bay This is an important haulout area for harbor seals in
the Alaskan Bering Sea, and is one of the northernmost
pupping areas for this species in the Bering Sea. They
haul out on a series of low sand and mud bars exposed
during low tide in the main channel leading from Nanvak
Bay. Vertical relief is normally less than 1 m and
water depth varies (1-3 m) depending on tide
conditions. Early in the season spotted seals also haul
out a~ this site; a small proportion of seals at this
site during summer also are spotted seals.

Cape Newenham Harbor seals haul· out on the rocks, ledges and beaches
at Cape Newenham and on nearby islets. Vertical relief
at the Cape is about 20 m (low bluffs) and water depth
is over 30 m about 3 km from shore.

.Chagvan Bay Harbor seals (and spotted seals in spring) haul out on
sand, mud and gravel bars at the entrance to Chagvan
Bay, and along tidal channels in the bay itself.
Vertical relief in the area is generally less than 2 m
and water depth in the bay and nearshore is very
shallow (1-3 m), depending on tidal conditions a nd
proximity to drainage channels. The 18 m isobath is
about 16-18 km (W) from shore. Harbor seals have also
been reported to haul out off the mouth of Goodnews
bay. However, the exact proportion of harbor v s ,
spotted seals is unknown. Noc map of, Goodnews Bay has
been prepared.

Quinhagak Harbor seals haul out on beaches and sand and mud flats
exposed at' low tide at the mouth of the Kanektok River.
Vertical relief in this area is generally less than

Continued ...
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Table 4.1. Continued.

Rookery Physical Characteristics

1-10 m, depending on distance from shore and
tidal conditions. Water depth near shore is
generally less than 3 m; the 18 m isobath is over
40 km from shore at this site.

Kuskokwim Bay This is an important haulout area for harbor
seals in the Alaskan Bering Sea. The seals
haulouton a series of sand/mud bars at the mouth
of the Kuskokwim R., especially at low tide.
During spring, virtually all seals at this site
at spotted seals; during July through freeze-up
harbor seals are at thi~ site. Vertical relief is
normally less than I m and water depth varies
with the tide (1-3 m). This is thought to be the
most northerly ha~lout site in the eastern Bering
Sea where harbor seal pups are born.

Islands off Cape Avinof The low sand and· gravel islands and associated
bars and mudflats off Cape Avinof (about 60 km W
of Kwigillingok) are used by both spotted seals
(spring) and harbor seals (summed. In
particular, the Kwigluk Isla'nds, Pingurbek
Island, Kikegtek Island and Krekatok Island are
used by harbor seals from July to freeze-up.
However, the exact numbers of animals using these
sites and sites farther north off Baird Inlet are
unknown.

Kongiganik/
Kwigillingok Theses haulout sites are located midway along the

north coast of Kuskokwim Bay. Seals haul out on
sand, mud and gravel beaches and flats exposed at
low tide. Vertical relief in the area is
generally less than 10 m along the coast. Water
depth is variable depending on tidal condit ions
(1-5 m nearshore); the 18 m isobath is over ~o km
(S) from shore.

Nunivak Island
Cape Mendenhall This haulout site is located on the rocks, isl~ts

and protected beaches in the vicinity of Cape
Mendenhall. Vertical relief at the Cape is'about
75 m; adjacent to this area relief is gerie ralLy
less than about 20-30 m. The 18 m isobath 15

located about 2-5 km from shore to the S and ~,

Continued ...
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Table 4.1. Concluded.

Rookery Physical Characteristics

but the area to the E is considerably shallower
«18 m throughout).

St. George Island
Near Dalnoi Pt. Harbor seals haul out on rocks, ledges and beaches

all around the Pribilof Islands, however, the site
near Dalnoi Pt., at the extreme Wend of St. George
Island, often supports more than --just a few
animals. Vertical relief in this area is generally
less than 10 m and waters are generally deep; the
18 m isobath i's less than 100 m from shore at
Dalnoi Pt.

Otter Island Virtually all of the perimeter of this small rocky'
island <0.08 km2) is used by harbor seals for
hauling out. Boulder beaches, reefs and offshore
rocks are dominant substrates. The E end of the
islet is generally of low relief «3-5 m), with the
exception of a pinnacle rising to about 45 m. The W
end of the islet rises to about 80 m and water
depth within 2 km of the island is less than 40 m.
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APPDDII 5. DESCRIPTIO.S ARB HAPS OF PACIFIC WALIlUS BAULOUT SITES IN THE
BAS1'IU BBIIIIG SEA (Sources are •• D1. see APPBJIDII 8 for detail.).

Rookery Physical Characteristics

Table 5.1. Descriptions of Pacific walrus haulout sites in the eastern Bering
Sea.

Amak Island Walruses haul out on the coarse gravel and rocky
beaches on the NE side of this island. The beaches are
relatively narrow 0-10 m), the vertical relief behind
the site is over 500 m and the 18 m isobath is about
7.5 km offshore from the site.

Port Holler In the past walruses have consistently hauled out on
the beach near Wolf Pt. on Walrus Island, at Entrance
Pt., Bear River (about 15 km up the coast from Entrance
Pt.), Harbor Pt., on Deer Island and Point Divide.
Vertical relief is these areas varies from 1-5 m except
in major channels, depending on tide conditions, and
water depth is generally less than 5 m; the 18 m
isobath is over 7 km N of Walrus I. and over 25 km N of
Harbor Pt.

Cape Seniavin Walruses haul out on the gravel and' sand beaches at
this site. Vertical relief behind the 3 to 10-m-wide
beaches varies from 5-20 m, and the 18 m isobath is
about 4 km offshore. .

Port Heiden Walruses occasionally haul out on the beach near
Strogonof Pt., at the western entrance to the Port
Heiden estuary. Vertical relief in this area is about
1-3 m, and water depth offshore is generally less than
6 m out to about 1.5 km; the 18 m isobath is about 5 km
offshore.

Egegik Bay" Walruses have hauled out in recent years on the sand
and gravel spits and bars at the entrance to Eg egik
Bay. Vertical relief near these sites generally vari~s
from 1-3'm and water depth is generally less than :0 m
throughout the area. The 18 m isobath is at least :0 ~m
from shore in this area.

High Island Walruses haul out on the rocky boulder strewn b~3C~~S
on this relatively large island in the Walrus I; 1a nd
group. Vertical relief immediately behind the ~.:l.J: »u t

sites is ge neraLly 10-50 m, however maximum r elief is
over 300 m at some sites on the island. Wat~r; i re
shallow around this island 0-5 m out to 2 k:n f ro.n

Cont i;~'.,.
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Table 5.1. Continued.

Rookery Physical Characteristics

shore)i the 18 m isobath is almost 40 km to the S of
this site.

North Twin Island North Twin Island is the northernmost -of the Twin
Islands, the southernmost of the Walrus Islands groupin northern Bristol Bay. Walruses haul out on the
gravel beaches and rocky slopes all around these
islands. Vertical relief is 145 m. The 18m isobath·is
<1 km north of the island and the 30 m isobath is <3 km
from the island.

Round Island This is a major terrestrial haulout site for walruses
in the Alaskan Bering Sea. They haul out on the rocky
beaches around the island. Vertical relief at most
sites rises to about 300 ~i the highest point on th~
island is about 400 m. Round Islan4 is the farthest E
of the Walrus Island group, which is generally situated
in fairly shallow water (generally less than 10 m)i the
18 m isobath is about 7 km E of the island.

Cape Peirce In recent years, this site has regained prominence as a
very important terrestrial. haulout site for walruses.
They haul out in two distinctly different habitats in
the Cape Peirce area: along 2-4 km of extensive gravel
and rocky b~aches both Nand S of Cape Peirce, and on
the beaches and in the dunes near the entrance to
Nanvak Bay. The rocky beaches vary in width from 3-20
mi vertical relief behind most of these sites is from
20-100 m and the 18 m isobath is about 5 km from shore.
Vertical relief on the beaches and in the dunes near
the entrance to Nanvak Bay varies from 2-10 m and
waters are generally very shallow adjacent to the site,
i.e., <2 m except in the main channel that drains the
Bay.

Cape Newenham Walruses haul out on the rocky gravel beaches on the
south side of the Cape Newenham peninsula, and at the
cape itself. Vertical relief at the site generally
varies from 10 to 50 m with maximum relief in this area
being over 200 m. Water depth is less than 18 m out to
about 4-5 km from shore around the Cape.

Security Cove Walruses haul out on the wide gravel and sand beaches
in Security Cove. Vertical relief behind the site is
generally.less than 5 m near the shorelinei waters are

Continued ...
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Table 5.1. Continued.

Rookery Physical Characteristics

less than 5 m in the Cove and the 18 m isobath is
about 18 km offshore to the NW.

Goodnews Bay Walruses haul out on the gravel and sand beaches on
the spits at the entrance to Goodnews Bay. Vertical
relief at these sites is generally less than 3 m and
waters are very shallow «5 m) out to 2-3 km from
shore; the 18 m isobath is about 35 km offshore to the
W.

Kwigi11ingok Walruses haul out on the gravel and sand beaches at
this site. Vertical relief behind the site is
generally less than 10 m and water depth is variable,
depending on tidal conditions.·In general, waters. are
only 1-5 m deep within 10-15 km from shore; the 18 m
isobath is over 40 km (5) from shore.

Nunivak Island
Mekoryuk Walruses occasionally haul out on the beaches and

shoals adjacent to the village of Mekoryuk on the N
side of Nunivak I. Vertical relief in the area varies
from 1-10 m and the 18 m isobath is over 15 km to the
NW.

Cape Etolin This haulout site is located about 6 km N of the
village of Mekoryuk, on the far N side of Nunivak I.
Walrus haul out on the gravel and sand beaches and
rocky shores on and adjacent to the Cape itself.
Vert ical re Iief in the area varies from 1-10 m ,
depending on the exact location where the animals are
hauled out. Waters are relatively shallow throughout
the area N of Nunivak I. The 18 m isobath is ov~r 10
km to the Wand about 4 km to the E of this site.

St. Matthew.~sland
Cape Upright This site is located at the extreme SE end of St.

Matthew Island, along gravel and rocky beaches ~t ch~
base of 500 m high cliffs. The 18 m isobath is wi:hi~
200 m from shore at this haulout.site.

Lunda Bay Walruses haul out along the narrow gravel beach~$ .1~j

rocky slopes at this series of sites. Vertical r~Li~r
varies considerably (30-250 m) depending on the ~X3~:
location along t h is section of coast wh.:r~ :~~
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Table 5.1. Continued.

Rookery Physical Characteristics

walruses have hauled out. Nearshore water depth is
generally deep at this site; the 18 m isobath is
about 1-2 km from shore to the N. However, the area
to the E of Lunda, near Lunda Pt.,'"is relatively
shallow; the 18 m isobath in this area is about 6
km offshore. Some walruses occasionally haul out 10
km W of Lunda Bay. along a section of beach that
separates a large freshwater lake from the sea;
relief in this area is less than 5 m. and the 18 m
isobath is only about 1 km offshore at this
location.

Cape Glory of Russia Walruses haul out on gravel and rough rocky beaches
at this site. Vertical relief behind the site j s
generally less than 50 m but rises to'over 400 m
about 8 km S of the Cape along the E side of
island. Waters are relatively shallow NW of the
Cape. between St. Matthew 1. and Hall 1., but the
18 m isobath is only about 1 km NE of the Cape and
waters deepen rapidly to over 40 m less than 3 km
NE from th~ site.

Hall Island Walruses haul out on the gravel and rocky beaches
primarily on the Nand E side of Hall Island. which
lies immediately N of St. Matthew Island. Vertical
relief behind tbese sites is generally 200-250 m
and the 18 m isobath is about 1 km offshore to the
E.

Egg Island Walruses haul out on the rocky ledges and the few
stretch of narrow gravel beach on this small islet
in SE Norton Sound. Vertical relief on the islet is
about *** m. The 9 m isobath is about 500 m from
sbore. and the 18 m isobath is over 60 km to the
NW. Waters throughout Norton Sound are generally
less than 18 m.

Besboro Island Walruses haul out on the rocky ledges and gravel
and rock beaches around this small is land in E
Norton Sound. Vertical relief varies from 75 m to
more than 300 m on the island. and the 9 m isobath
is about 2-5 km from shore. The 18 m isobath is
about 15 km W of this island.

Continued•..
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Table 5.1. Continued.

Rookery Physical Characteristics

Cape Darby Cape Darby is at the tip of a sharp peninsula that
extends into northern Norton Sound. Walruses haul out
along on gravel and rocky beaches on both sides and at
the tip of the Cape. Bluffs and cliffs rising to over
300 m back most of the sites in this area. Waters are
relatively deep ()18 m) within 1.5 km from shore.

St. Lawrence Island

Chibukak Pt. This site is used by several hundred walruses,
primarily in the autumn. It is- located about 3 km E of
the village of Gambell (Northwest Cape). Walruses haul
out on the rocks and boulders along a steep beach
backed by a slope leading uphill to 300 m-high
Sevuokuk Mtn. The 18 m' isobath is only about ~- km
offshore (to the north) at this site.

Kialegak Pt. This site is used bi large numbers of walruses,
primarily in the autumn. It is located NE of Southeast
Cape. Walruses haul out on the gravel and rocky
beaches that are backed by tundra flats and low bluffs
(2-5 m high). The 18 m isobath is only 1-3 km
offshore. Walruses also haul out on the spit adjacent
to Sekinak Lagoon, whicb is situated about 15 km NW of
SE Cape. -

Maknik Th is site is situated along a stretch of sand and
gravel beach on a spit adjacent to Maknik Lagoon, at
the E end of St. Lawrence I Vertical relief is low,
generally less than 2-3 m, and the 18 m isobath is
about 2-3 km (S) offshore.

Salgbat This haulout site is located on a stretch of gravel
and sand beach at the NE end of St. Lawrence I.
Vertical relief behind the site is generally low (2-5
m), and the 18 m isobath is about 2-3 km (N) offshore.

Punuk Islands Walruses haul out on gravel, sand and rocky beaches on
all three of the Punuk Islands, but North Punuk I. l5
used most regularly. An exceptionally large number of
walruses hauled out in autumn 1978 all along the N, ~N
and W sides of North Punuk I, all of Middle Punuk I.,
and over most of the north end of South Punuk.1 (Fay
and Kelly 1980). On such occasions walruses no doubt
haul out far back from the beach, on lowland tundra
habitats. Vertical relief is generally less than 2-8 Q

Con t inu ed ...
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Table 5.1. Concludea.

Rookery Physical Characteristics

on all three islands. One hill at the extreme Wend of
North Punuk I. is about 70 m high; this is the highest
point on the islands. Water depth around all three of
the Punuk Islands is generally less than.18 m 2-3 km
to the E and Wand 5-6 km to the S; waters are very
shallow, generally less than 10 m, along a shelf 6-8
km wide that extends N all the way to ~t. Lawrence I.

Sledge Island This site is located about 50 km W of Nome, in
relatively shallow waters «18 III deep) about 10 km
offshore from the mainland. Vertical relief of this
island is about 230 m. Walruses haulout on the narrow
gravel and rocky beach on the NE side of the island.

King Island Walruses haul out on gravel and rocky beache~ at this
site. Vertical relief is over 350 m at some locations
and the 18 m isobath is about 25 km to the NW.
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Appendix 6. Northern Sea Lions, 234

APftX)IX 6. IEJ'Anm amra c-. N Wim SEA LU:IIS AT r&ld!SDIIALHAllUm srm; IB 'mE EAS'JDH :BERIR;SEA.

Table 6.1. Selected counts of northem sea lions at the Walrus Island rookery (Pribilof Islards group), 1872-
1981.

No. No. Non- Total Time of
Year Pups pups lblber Survey . Information Source

1872 A few &mner Elliot (1875) in Kenyon (1962)-
1913 0 100 100 Sumler Ledlkey (1914) in Kenyon (1962)
1922 0 0 0 SuImer Hanna (MS 1923>'1"n Kenyon (1962)
1940 1500 &umer Scheffer (MS 1940) in Kenyon (1962)
1948 1258 S\.IIIDer Kenyon (1962)
1953 1340 Sumler Wilke (MS 1953) in Kenyon (1962)
1954 3000 3000 6-7000 S\.IIIDer 'kenyon (1962) - .
1958 2500 SuDDar Wilke and Pike (notes) in Kenyon (1962)
1960 3000 4-5000 7-8000 Sumler Kenyon (1962) -
1975 1529 9 Aug Loughlin et al , (1984)
1977 2000 22 Apr Frost et al. (1983)
1979 1996 13 Apr Calkins (Pers. Carm.) in Loughlin et ale (1984)
1981 304 868 1172 4 Aug Antonelis (notes) in lDughlin et ale (1984)
1982 600 Sumler Herrick et ale (1987)
1987 114 459 573 Sumler H'S files

Table 6.2. Selected counts of northern sea lions at Akutan Island (Cape Horgan rookery
only), 1957-1985.

No. No. Non- Total Time of
Year Pups pups Nt.mmer Survey Information Source

1957 994* 13-14 Aug Mathisen and Lopp (1963)
1735* 30 Sep-1 Oct "

1960 7000 3-4 Mar Kenyon and Rice (1961)
1965 9000 May Brahan et al , (1980)
1968 6700 Jun "
1975 3200 Jun "

3585 Aug "
1976 3145 Jun "

5925 Aug "
1977 2967 Jun "
1984 2533 7-12 Jul Merrick et a!' (1987>
1985 1130* 1710 2840 Jun "
1986 1288-1338 10 Jul Envirosphere Co., files

* Based on the assUlIption that all (or nost ) of the pups' recorded by Mathisen and Lopp
(1963) and Merrick et a!' (1987) were at the Cape Morgan rookery.
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Table 6.3. Selected comts of northern sea lions at Ahutan Island (all sites, including the
CapeMorgan rookery), 1957-1977.

No. No.Non- Total Time
Year pups pups tbJber of Survey Infot'lllation Source

1957 994 7675 8669 13-14 Aug Mathisen and Lopp (1963)
1735 9275 H,010 30 ~1 Oct ••

1957* 719 30 Se~l Oct ••
1960 15,720 3-4 Mar Kenyonand Rice (1960
1968 10,316 Jun-Jul Fiscus and Johnson (1968) in

Herrick et ai. (1987) -
1975 3958 Aug Braban et ale (1980)
1976 6227 Aug ••
19n 3272 Jun ••

* Mathisen and Lapp (1963) reported this coont for North Head separately fran that of Akutiin
Is lmi, on which North Head is located. .

Table 6.4. Selected counts of northern sea lions at the Sea Lion Rock rookery (AmakIs land
group), 1956-1985.

No. No. Non- Total Time of
Year . Pups pups N1.JIber Survey Information Source

1956 1035 3780 4815 28 Jul-9 Aug Mathisen and Lopp (1963)
1957 424 4694 5H8 .28 Aug-2 Oct ••
1960 2000 3-4 Mar Kenyonand Rice (1961)
1962 3500 8 Apr J.J Burns, field notes
1965 4100 8 May Kenyon(1965)
1975 2126 Aug Braban et ale (1980)
1976 2530 Aug ••
19n 2130 Jun ••
1900 1300 2 Jul Frost et ale (1983)
1981 1500-1600 H Oct J. Burns, Notes

Hoo 16 Oct K. Frost, Notes
1982 1350 13 Jul Frost et ale (1983)
1984 1298 7-12 Jul Merrick et ale (1987)
1985 538 23 Jun-15 Jul ••
1986 466-527 29 Jun Envirosphere Co., files
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Table 6.5. Selected counts of northern sea lions ,at the UgamakIsland rookery (all sites),
1957-1986.

No. No. Non- Total Tine
Year pups pups timber of Survey Information Source

1957 1466 14,536 16,002 30 Sep-1 Oct Mathisen and Lo,pp(1963)
1960 13,400 3-4 Mar Kenyonand Rice (1960
1965 10,975 May BrahaDet ale (1980)
1968 13,553 Jun-Ju1 Fiscus and Johnson (1968) ~

Merrick et ale (987)
1969 10,295 Jun Fiscus (1970) in Merrick

et al. (1987)
1975 2500 Jun Br8haDet a1. (1980)

4569 Aug ."
1976 4761) Jun "
1977 5106 Jun "

3577 19-28 Jun Merrick et al , (1987)
1985 1635 2033 3668 20Jun "
1986 1386 1684 3070 20Jun "

Table 6.6. Selected counts of northern sea lions at the Bogos1of Island rookery, 1938-1985.

No. ' No. Non- Total Tine
Year pups pups NLmber of Survey Information Source

1938 800 ? MJrie (1959)
1957 3106 3707 6813 13-14 Aug Mathisen and Lapp (1963)
1960 1000 3 Mar Kenyonand Rice (1960
1962 3000 7 Apr Kenyon (1962) in Fiscus

et a1. (1981) --
1962 2385 2566 4951 26 Aug Fiscus et a1. (1981)
1973 2328 3300 5628 29 Jun Byrd et a1. (1980) in

Fiscus et al.(1981)
1976 291 3599 14-20 Jun Fiscus et a1. (1981)
1977 2328 29 Jun Brahan et al , (1980)
1978 1000 '31 May Day et a1. (1979) in

Fiscus et a1. (198IY
1979 914 1463 2377 15 Ju1 Fiscus et a1. (1981)
1985 1109 1287 2396 25 Jun-15 Ju1 Merrick et a1. (1987)



Table 6.7. Reported counts of northern sea ·lions at haulout sites facing the Bering Sea in the eastern Aleutian Islands. Sites where (100
animals have been recorded are not included.l

Island
Haulout

Site
Number of Time of

Year Sea Lions Survey Information Source

1960 100 3-4 Har Kenyon and Rice (1961)
1978 0 31 Hay Day et ale (1979) in Fiscus et a1. (1981)
1979 •• 15 Jul Fiscus et ale (19ar>

1960 200 3-4 Har Kenyon and Rice (1961)
1975 0 Aug Braham et ale (1980)
1976 0 Au,& II

1917 2 Jun II

1960 100 3-4 Har Kenyon and Rice (1961)
1975 101 Jun Braham et ale (1980)
1976 78 Jun II

1917 244 Jun II

1975 172 Jun "13 Aug II

1976 304 Jun II

0 AUI II

136 Oct II

1917 501 Jun II

1960 200 3-4 Har Kenyon and Rice (1961)
1975 0 Jun/Aul Braham et ale (1980)
1976 0 Jun

8 AUI II

1917 0 Jun II >-
"0
"0

1957 8699 13-14 Au& Hathi.en and Lopp (1963) G:J1l,729 30 Sep-l Oct II Q.

1960 15,720 3-4 Mar Kenyon and Rice (1961) ~.
~1968 10,316 Jun-Jul Fiscus and Johnson (1968) in Herrick et a I, (1987 )

1975 3958 AUI Braham et ale (1980) Q\

1976 6227 AUI II

:z:1977 3272 Jun II
0

1984 2533 + pups 1-12 Jul Herrick et ale ( 1987) ..•
"1985 2840 9-13 Jun -:r
G

2000 (1961)
..•

1960 3-4 Har Kenyon and Rice :J
6720 3-4 Har II en1975 365 Jun Braham et a1. (1980) III

366 Aug II Ib

1976 1174 Jun r-<
300 Aug II

~.
0

278 Oct :J
1977 302

II>Jun
1980 360 6 Jun USFWS Catalog uf Seabird Colonies N

W...•.•
Continued •••

Fire Island (All Sites)

Una La ska Island Spray Cape

Cape Starichkof

Bishop Point

Point Tebenkol'

Aku tan 1sland (All Sites)

Flat Bight
Reef Po in t to
Lava Point (incl.
Ree f and Lava
bights)



Table 6.7. Continued.

Island
Haulout

Site
Number of Time ofYear Sea Lions Survey Information Source

1957 719 30 Sep-1 Oct Hathisen and Lopp (1963)1975 0 Jun/Aug Braham et a1. (980)1976 0 Jun "1 Oct "1977 3 Jun "
1965 9000 8 May Kenyon (965)
1957 1361 13-14 Aug Mathisen and Lopp (1963)1960 2100 3 Mar Kenyon and Rice (961)
1960 2000 3 Mar Kenyon and Rice (I961)1975 0 Jun Braham et a1. (980)3 Aug "1976 0 Jun "2 Oct "1977 0 Jun "
1960 100 3 Har Kenyon and Rice (1961)1975 748 Jun Braham eta l. (980)2641 Aug "1976 1050 Jun "2032 Aug "1133 Oct "1977 1166 Jun " >1984 760 + pups 7-12 Jun Merrick et a1. (987) '01985 -435+ 60 pups' Jun " '0

It
::I
Q.1960 600 3 Har Kenyon and Rice (961) •...1975 470 Jun Braham et a1. (I980) )C

4 Aug " 0-.1976 358 Jun " Z20 Aug " 060 Oct " P'\
M1977 79 Jun " p-
III1985 61 Sum~er NHFS files P'\
::I

1957 103 30 Sep-l Oct Hathisen and Lopp (1963) en
III1965 650 8 Hay Kenyon (1965) II>1975 2 Aug Braham et al. (980) t-<1976 314 Jun " •...
019 Aug " P
II>65 Oct "
to.)
w
00Continued •••

Akutan (Cont.) North Head

Akun Island South Side

(All Sites)

Akun Head

Billings Head/Bight

Tanginak Island (All Si t es)

Tiga1da Island (All Sites)
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Tabl~ 6.7. Concluded.

Island Information Source
Haulout

Sito!
Number of

Year Sea ~iona

1960 750
1975 80

6
1976 190

6
75

1977 84
1985 82

1960 600
1975 1

0
1976 0

0
0

1917 1
1985 0

1965 100

1960 6000
1975 175
1976 246

134
158

1977 302
1980 119

1960 200
1975 0

0
1976 0

3
1977 ••1981 40

1960 4000
1975 0

0
1976 2

0
1977 0

l~)lj SOO

Unnnamed rock off NE end
of Jigalda Island

Aiktak Island

Round Island2
(Unimak Pass)

Unimak Island

All Situ

North Side

Cap~ Sarichef

Oksenof Point

3 Har
Jun
Aug
Jun
Aug
Oct
JUD

Su_r

3 Har
Jun
Aug
Jun
Aug
Oct
Jun

Su_er

3 Har
Aug
Jun
Aug
Oct
Jun

28 Jun

3 Har
Jun
Aug
Jun
Aua
Jun

26 Kay

3 Har
Jun
Aug
Jun
Oct
Jun

~Iar

Kenyon and Rice (1961)
Braham et al. (1980)

II

II

II

II

II

NKFS filea

Kenyon and Rice (1961)
Braham et al. (1980)

II '

II

II

II

II

NHFS filea

Kenyon (1965)

Kenyon and Rice (1961)
Braham et al. (19&0)

II

II

II

II

USFWS Catalog of Seabird Colonies

Kenyon and Rice (1961)
Braham et al. (1980)

II

II

II

II

Izembek NWR. files

Kenyon and Rice (1961)
Brsham ~t al. (1980)

"

Aleutian lsI. NWR Rep. (1958) in Frost et al. (1983)

Couu t s re po r t e d in tht~ 1 il~r~tllr~ were s ome t ime s for an entire island and sometimes for specific sites on an island. as indicated.
b raham et a l, (19tlO) sUj,;g"stthat ;j minor rookery exist s on Round Island; they pooled counts from Round Island with those f rom the
larj,;"ronk"ry on Uga~ak lslslId.



Table 6.8. Reported counts of northern sea lions at haul out sites in the southern Bristol Bay region. Haulout sites at
which <100 animals have been recorded are not included.

Island
Haulout

Site Year
Number of
Sea Lions

Time of
Survey Information Source

Amak (All Si,tes)
II

, Unnamed rock
(Approx. ~ km N of Amak I.)

1956
1957

1960
1962
1965
1967
1973
1975

1976

1977
1978
1980

19B1

1982
1984
1985
1986

1975

1976

1977
19i1O

1982
19116

253
3016

570
683

1401
350

2000
4100

500 +
418
927

2316
1777
1381

905
1315

688
1350
2400
1045
475
300
300
700 +
353
302

486-5ci9 + 20%

108
234
132
355
110
97

250
15

225 +
218

28 Jul-9 Aug
28-30 Jun

6-14 Aug
28 Aug-2 Oct

4 Dec
3-4 Mar

8 Apr
Summer
14 Mar

Jul
Jun
Aug
Jun
Aug
Oct
Jun

Summer
7 May
6 Jun
2 Jul
9 Har

11 Oct
16 Ol;t
13 Jul
Summer
Summer
29 Jun

Jun
Aug
Jun
Aug
Oct
Jun

6 Jun
2 Jul

13 Jul
29 Jun

Mathisen and Lopp (1963)
II

II

II

Kenyon and Rice (1961)
J.J. Burna. field notes
IIHHL. files
Izembek NWR files in Frost et al. (1982)
USFWS Catalog of Seabird Colonies
Braham et al. (1980)

II

II

II

II

"
NHML. files
Izembek NWR. files

"
"
II >Frost et al. (1982) '0

'0
II III
II ;:J

Do

NHML. files •...
><

II

Envirosphere file data a>Co ••
2l

Brsham et a1. (1980) 0.,
" ...
It

:::r
AI

II .,
:J

II

"
en
II)

Izembek NWR, files ll>

" t""'•....
Frost eta 1. (1982) 0

Envirosphere Co. I file data :J
<II

N~
0



Table 6.9. Reported counts of northern sea lions at haulout sites in the northern Bristol Bay region. Host haulout sites
where <100 animals have been recorded· are not included.

Number of Time of
Year Sea Lions Survey Information Source

1960 0 Feb-Har Kenyon and Rice (1961)
0 Late Apr "1970 SO 11·Nov J. Faro·in Frost et al. (1983)

1973 400-S00 12 Jul K. Pitcher in Frost et a1. (1983)
1975 325 Jun Braham et af: (1977) in Frost et al. (1983)

244 Aug II

1976 296 Jun "
1980 400-500 Summer Ie. Taylor. in Frost et a1. (1983)
1981 200 + 14 Apr F. Fay in Frost et a!. (1983)

200-250 Summer Ie. Taylor in Frost et a1. (1983)
200-300 7 Oct J. Burns, notes; Frost et al. (1983)

Island

Round Island

1982
1983
1984
1985
1986
1987

The Twins
(two islands,
u • unspecified,
N • North and
S • South)

1956 (u)
1951 (u)
1958 (S)
1958 (u)
1960 (u)
1973 (N)
1973 (S)
1975.(u)
1975 (S)
1977 (5)

High Island Uns pecified
1960
1977

Crooked Island Unspec if ie d

1960

Info for missing dates supposedly coming from ADF&G, Dillingham

1000+
560

1000 +
100-200

Sherburne (1985)
Sherburne (1986)
Sherburne and Lipchak (1987)

II

Summer
Jun
May
Aug

300
147
45
66

400
100-150
200-300

30-50
1
9

Mathisen and Lapp (1963)
"

26 Jul-4 Aug,
10 Sep
20 Jun

Late Jun
27 Apr
12 Jul
12 Ju1
SUlDlIer

7-14 Jun
26 Jun

Kenyon (19S8)
Kenyon and Rice (1961)

II

K. Pitcher in Frost et al. (1983)
-;;

Braham et al. (1977) in Frost et al. (1983)
R. Baxter in Frost et-al. (1983)
USFW5 CatalOg of Seabird Colonies (1978)

zo
tot
n
:r
II
tot
::I
C/)
II
II>

t-<•..
o
::I
II>

50
a
1

ADF&G (1973)
Kenyon and Rice (1961)
USFWS Catalog of Seabird Colonies (1978)

Summer
Late Feb-Early May

10 Jul
50

o
ADF&G (I 973)
Kenyon and Rice (1960)

Summer
Late Feb-Early May

Continued •••
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Table 6.9. Concluded.

Island Year
Number of
Sea Lions

Time of
Survey Information Source

Hagemeister Island
Clam Point

Cape Peirce

Cape Newenham3

Nunivak Island
Binajoaksmiut Bay
Nabangoyak Rock
Cape Mendenhall
(32 km W)

Unspecified
1985

150
o
o

Summer
24 Jan

6 Feb

Summer
26 Jun
Summer
Summer

Hay-Jun

26 Jul-4 Aug
10 Sep

24-28 Sep
30 Hay
20 Hay
27 Hay
17 Hay
20 Hay

8 Hay
8 Hay
4 Aug

I-lay.
Dec

5 Jun
11 Jul

4-5 Oct

ADF&G (1973)
AK. Maritime NWR (files)

II

USFWS Catalog of Seabird Colonies (1978) ,
D. Calkins in Frost et ale (1982)
Mazzone (1987)

II

O'Neil and Haggblom (1987)

Mathisen and Lopp (1963)
II

Togiak NWR (file)
R. Baxter in Frost et ale (1982)
L. Barton in Frost et ale (1982)

-II

D. Jonrowe in Frost et ale (1982)
Ii

L. Barton in Frost et ale (1982)
L. Lowry in-Frost et ale (1982)
L. Hotchkiss in Frost et ale (1982)
O'Neil and Haggb10m (1987)

II

USFWS in Frost et ale (1983)
Ritchie-(1978) in Frost et a1. (1983)
Frost et a1. (1983)

1976
1981
1985
1986
1987

Present
450
Few2
Few2
Few2

1 Sea lions are abundant in waters of N. Bristol Bay during May/June. ~nd are found in association with the huge
schools of herring that spawn at that time. Apparently only a small fraction of these sea lions haul out.

2 These sightings (Cape Peirce 1985-1987) were mostly of animals in the water that were swimming north.
3 L. Hotchkiss (in Frost et al. 1982) reported sea lions hauled out at Cape Newenham during the summers of 1980,

1981 and 1982, -;ith numbers ranging from 100-;1500.

1956
1957
1971
1975
1977

250
30

250 +-75
80

100+
800
500 +-600
150
135
950
130

49
35
50

1978

1979
1981
1982
1987

1979
1978
1981

zo
'1

"::r
"'1::J
U)

"II>
•••...
o
::l
(II

N.p-
N



Table 6.10. Reported counts of northern aea liona at haulout sites (not rookeries) on the Pribilof Islands.

Haulout
Site Year Information SourceIsland

Number of
Sea Liana

Time of
Survey

Otter Islandl 1872
1955
1960
1974
1977
1978
1979
1981
1984

Near North.aat Point2 1872
1904
1914
1916
1922
1940
1944
1947
.1949
1950
1951
1954
1956
1957
1960

St. Paul

Sivutch 1872
1940'a & 1950'a

1960

St. Ceorge Near East Rookery 1913
Near Carden Cove 1872
Near Tolstoi Point 1872

1960'a

Near South Rookery 1960's
Near Dalnoi Point3 1960's

1980 NHFS i iles

Present
1000

160
200
200
800

34
400

29
11

10,000
230
120
400

1000
1100-1400

300-500 (pups)
100-200 (pups)

252 (pups)
490+
485

65
1 (0 pups)

15 (pups)
71 (0 pups)

1000's
200-500

300

75
4000-5000
4000-5000

100
500

SUllllller(r)
9 Apr

Summer
Jun

22 Apr
2 Hay

10 Jul
13 Apr
26 Jun

3 Jul
Sl1IIIlIIer
Su_er
Summer
Su_er
Summer
Sumeer
Su_er
SUlDI8er
Su_er
Su_er
Su_er
Su_er
Su_er
SUlllaer
Su_r

Su_er(?)
Su_ers
Su.mer

SUlDlller
Summer

Elliot (1882)
lenyon and Rice (1961)

Johnson (1974)
Frost et al. (1983)
Kelly (1978)
Frost et al. (1983)
NHFS in Frost et al. (1983)
USFVSlCatalog of Seabird Colonies

Elliot (1884) in Kenyon (1962)
Osgood et al. (T915) in Kenyon (1962)

" -
Hanna (1923) in Kenyon (1962)

Ii

Scheffer (1940~ in Kenyon (1962)
Scheffer (notes)-rn Kenyon (1962)
Kenyon (1962) -

"
"
"

"

Elliot (1882)
Kenyon (1962)
lenyon and Rice (1961)

lenyon (1962)

Elliot (1882)
Elliot (1885) in Kenyon (1962)
AOF&G (1973)

"

Otter Ls Land is mainly used in wint'!r (Kenyon 1962). This is reflected in the report ed counts (above) that indicate higher numbers in
spri'lf~ tllan ill su~ner.
Ac co r.oing to Kenyon (1962) t he last pups born near N"rtheast Point were in 1957. There are no indications in the literature of pups
having been b...•rn ther<: in recent years. though it is possible that Some have been.

3 A report of 2500-3000 sea lions near Dalnoi Point in the 1960's is not in agreement with the statement in K"nyon (1962) that "In the
summer of 1960. Riley estimated that about 1200 Sea lions hauled out on St. Ceorge Island" (Kenyon and Rice 1961).

zo.,
rt
:r
C1I

":J
en
II)
III

t'"
t-'-
o
:J
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Table 6.11. Reported counts of northern sea lions at haulout sites in the St. Matthew Island area.

Is land
Haulout

Site Year
Number of
Sea Lions

Time'of
Survey Information Source

St. Matthew All Hanna (1920)

Cape Upright

Lunda Point

Split Rock

Rock off West Point

Gull Islands

lIa11 Island All

S. of Elephant Rock

Three Rivers

Arre Rocks

North Cove (rocks)

,Pinnacl~ Island

1916

1960
1982

1982
1983

1982

1982

1986

1916

1957

1977

1982

1981
1983

1976
1979
198G
198;

o
100

90 +

52
600

20

13

500+

o
350

3

150

75
4000

o
100

150-200
257

8-14 Jul

2 Aug
8 Jun

23 Jul
Summer

28 Jul

28 Jul

10 Jun

8-14 Jul

9 Aug

9 Ju1

16 Jul

2 Aug

26 Ju1
16 Mar

22-23 Sep
11 Jul

Kenyon and Rice (1961)
USFWS Catalog of Seabird Colonies (1978),
and Frost et a1. (1983)

••
USFWS files

USFWS Catalog of Seabird Colonies (1978),
and Frost et a1. (1983)

••

L. Lowry, field notes

Hanna (1920)

Klein (1959) in Kenyon and Rice (1961)

Frost et a1. (1983)

••
••

USFWS files

Frost et a1. (1983)
B. Kelly in Frost et a1.' (1983)
USFWS wa1~s survey and Frost et a1. (1983)
USFWS Catalog of Seabird Colonies

- -----.J



APPENDU 7. DETAILED COUNTSor lWUIOa SIALS AT TEUESnIAL IlAULOlJTSITES III THE USTEIII BEUBe SEA.

Table 7.1. Locations of reported harbor seal haulout sites in the eastern Aleutian Islands.1

Island2
Number of

Year Seals Date Information Source

1890's Prdsent Unspecified Herriam (1901)
1968 Present 3 Jun J.J. Burns, field notes
1970's Present Unspecified Everitt and Braham (1980)
1979 Present 15 Jul Fiscus et a1. (1981)

1965 Present 8 Hay Kenyon (1965)
1968 Present (a11 Lacs.) 4 Har J.J. Burns, field notes
1975 612 Jun Everitt and Braham (1980)

483 Au. II

1976 156 JUG II

173 Aug II

1977 262 Jun II

1968 35-40 4 Har J.J Burns, field notes

1965 0 8 Hay Kenyon (1965)
1975 0 Jun Everitt and Braham (1980)

24 Au& II

1976 57 Jun II

99 Aug II

1977 13 Jun II

1980 6 6 Jun USFWS Catalog of Seabird Colonies (1978)

1975 20 Jun Everitt and Braha. (1980)
146 Aug II >1976 71 Jun II "0

"0
179 Au& II /I

1977 3S Jun II p
Q.•...

1980 23 13 Jun USFWS Catalog of Seabird Colonies (1978) >c...,
1965 0 8 Hay Kenyon (1965)
1975 44 Jun Everitt and Braham (1980) tC

Do135 Aug II .,
a-
01976 78 Jun Everitt and Braham (19110) .,

107 Aug II en1977 6 Jun /I
Do..-
'"Continued •••
N.f'-
VI

Location

Bogoslof

Unalaska

Cape Ka1ekta

Akutan

Cape H..uga n

Akun

T~ngik

Avatanak



Table 7.1. Concluded.

Island2
Number of

Year Seals Date Information Source

1957 8 Sep/Oct Mathisen and Lopp (1963)
1965 60 8 May Kenyon (1965)
1975 1 Jun. Everitt and Braham (1980)

116 Aug II

1976 103 Jun II

437 Aug II

1977 130 Jun II

1975 75 Jun Everitt and Braham (1980)
50 Aug II

1976 308 Aug II

1977 94 Jun II

1980 245 20 Jun USFtolSCatalog of Seabird Colonies (1978)
1980 109 + 13 + 3 22 Jun-2 Jul "

1965 150 8 May Kenyon (1965)
1975 50 Jun Everitt and Braham (1980)

62 Aug. II

1976 100 Aug II

1977 149 Jun II

1980 94 25 Jun USFWS Catalog of Seabird Colonies (1978)

1965 50 8 May Kenyon (1965)
1975 30 Aug Everitt and Braham (1980)
1977 0 Jun II

Location

Tigalda & Adjacent Rocks

Kaligagan & Adjacent Rocks

Adjacent Rocks
Aiktak

Ugamak

Harbor seals are ubiquitous around all islands, though in relatively low numbers. They can be expected to haul out at
innumera~le locations not included in this table. This region has never been intensively sampled throughout the year.

2 Reported locations are those facing the Bering Sea or Unimak Pass.

"'-------, _.- -------



table 7.2. Harbor seai baulout aitea, Uni.ak Island to lvicbak 'a,.

Isanotsk i Ia.

Number of
Year Sea" Date Information Source

1960 550 3-4 Har len,oo (1960) in Froat et a1. (1983)
1965 0 8 Ha, len,on (1965) --
1975 125 Jun Everitt and Braham (1980)

0 Aua ••
1976 5 Jun ••

0 Aua ••
1977 0 Jun ••
1977 Preaent 13 Ha, Froat et a1. (983)

1967 200 2J Jun Iz•• bek RWI fi1ea in Froat et a1. (983)
1976 40 26 Hay Froat It al. (1983r-

1965 1500 21 Apr len,oo (1965)
1500 8 Ha, ••

1967 500-1000 3 Hay hembek NWIl £il•• in Froat et d . (983)
1500 19 Jul ••

500 17 Aua ••

1975 368 Jun Everitt and Braha. (1980)
414 Aua ••

1976 99 Jun ••
511 Aua ••

1977 422 Jun ••

1960 13 3-4 Har . len,on (1960) !!Frost et d. (1983)
1965 0 8 "a, lenyon (1965)
1975 14 Jun Everitt and B~aha. (1980)

61 Aua ••
1976 46 Jun •• >"U14 Aua •• "U
1977 12 Jun •• It

1981 2 16 Oct Froat et d. (1983) g.
•...
"1965 0 8 Ha, hnyon (1965)
'I

1965 20 4 Ju1 hembek NWR fil •• in Froat et a1. (1983)
III
III

1965 100 29 Oct hembek NWR, filea in Frost et a l, (1983) •••
0"1975 125 Jun Everitt and Braba. ff980) 0

89 Au& •• •••
1976 199 Jun •• (n

I Aus •• III
III

1977 I Jun •• •....
C/)

Continued ••• N."......,

Loc.tion

Unimak I.-Hainly N. aide

Sel Lioll PC.

Cape Lapift area

Bechevin Bay-Houtb

Cape Krenitzin

Amak laland

Sea Lion Rock

Cape Leontovich area

Cape Lieskof area

----~ ------~



Table 7.2. Concluded.

Number of
Location Year Seals Date Information Source

Bear River 1965 6 18 Jul Izembek NWR files ~ Frost et 81. (1983)

Cape Seniavin area 1973 40 11 Jul ~. Pitcher in Frost et al. (1983)
1975 10 Jun Everitt and-'raham (1980)

0 AUI II

1976 71 Jun II

0 Au. II

1977 2 Jun It

Ugashik Bay area 1973 40 11 Jul ~. Pitcher in 'ro.t et al. (1983)
1975 196" Jun Everitt and-'r.ha. (1980)

2 Au. It

1976 163 Jun II

438 AUI It

1977 215 Jun II

1988 1000+ 13 Jul J.J. Burn•• field notes
Cape Greig area 1975 0 Jun E~eritt and Braha. (1980)

0 AUI It

1976 1 Jun It

0 AUI II

1977 2 Jun It

Egegik Bay area 1973 300 11 Jul K. Pitcher in Frost et al. (983)
1975 50 Jun Everitt and-'raha. (1980)

0 ,,"ug II

1976 70 Jun It >'tl
0 Aug It 'tl

It::a
Naknek River Present Burn. P-area t'".>c
Kvichak Bay Present Burn. "
Alaska Peninsula (general) III

I»
'1

Bechevin Bay to Ugashik Bay 1984 (1984) r:r5294 28 Apr-4 Hay Izembek NWR Rep. 0

1985 1595 12-16 Hay Izembek NWR Rep. (1985) '1

en
IIIBechevin Bay to Port Holler 1965 1860 8 Hay Kenyon (1965) I»•...
II>

N.".co



Teble 7.3. Harbor ••el nuaber•• t the five ••jar h.ulout .it.e in the eouth.rn Irietol I., .re••

B.rrier blend.

MUIIb.rof
Y••r s•• le D.t. lnforaetion Source

1956 , 620 He, Hethi'en .nd Lopp (1963)
1957 1142 AUI "1975 4000-5000 S_.r l.e.bet HWI fil.e (1982)

2034 Jun Iv.ritt .nd Ir.h•• (1980)
208 AUI "1976 SS9 Jun ••

1204 Aul "1977 874 Jun ••
1981 150 27 Apr l•••bet RVR in 'roet et .1. (1983)
1982 1971 7 Jul l.eab.t IWI lIl.e (1982)
1983 995 10 Jun l.e.b.t HWI fil.e (1983)

1974 11 Jul "
1967 20 23 Jun l.eabet HWI in 'roet et aI. (1983)

85 9 Ju1 -.
200 26 Ju1 "

1968 100 13 Ju1 la.ab.t RVR !!Fron .t .1. (1983)
1966 250 21 Oct l••ab.t IWI in ·Froet .t .1. (1983)
1967 800-1000 11 Oet -.
1982 400+ 13 Ju1 Froet .t .1. (1983)
1965 350 19 Apr Kenyon (1965)

350 I llay ••
1981 150 27 Apr la.abet RVR filee. Gooe. eune,e
1982 190 4 lI.y ••
1983 125 28 Apr ••
1984 649 30 Apr ••
1985 105 15 lie, •• P.1986 40 5 II., •• '0
1987 325 3 II., •• '0

II
D

1957 431 ID.c Hethi ••n .ad Lopp (1963) "-•...1965 1400 II Ju1 Froet .t .1. (1983) N
1965 1500 9 Oct •• ....•
1966 8000 6 Jul Pitcher (1986) .
1968 1250 10 Jul II a:1969 3300 litJul " III

1970 2500 2 Jul II
.,
0-

1971 4100 18 Jun " 0

1973 1675 11 Jul "
.,

1975 6078 20 Jun Everitt end Brahe. (1980); Pitcher (1986) (I)
II1740 Aua Everitt end Brah,. (1980) III~•

Continued ••• N
4:-
'0

Location

lzeuek/HoU.:t Lalooae
(All Areee>,

Hor.e Bey

Appleaete Cove
Hoffet Point

Port Holl.r eree
(incl. Heleon Leaoon)

~-~----~~-----



'Tab1e 7.3. Continued.

Nutaber of
Location Year Seall Date Info~ation Source

Port Holler area (Cont.) 1976 7968 20 Jun averitt and Iraha. (1980); Pitcher (986)
1701 Aua Everitt and Irahe. (1980)

1977 4335 28 Jun Everitt and Brah •• (1980); Pitcher (986)
1981 500-600 10 Oct rroat et a1. (1983)
1985 4010 17 Jun Pitcher (1986)

Seal lalanda/Unill 1966 3200 6 Ju1 Pitcher (1986)
250 2 Aua ~. Pitcher in rroat et a1 •.098])

1967 200 5 Ma, ~. Pitcher.-.Dr,a file
330 I Jun "500 18 Jul "1968 300 2 Jul "350 10 Jul 'itcher (1986)
300 17 Jul ~. Pitcher. ADria file
400, 2) Jul ~. 'itcber ia rroat et al. (1983)
400 31 J;'I ~. 'itcher.-.Dria file
450 4 Aua ~. 'itcber ia rroat at al. (1983)

1969 900 30 Jun Pitcher 09ii)
1000 17 Jul ~. Pitcher in Proat at al. (1983)

1970 1000 21 Jun Pitcher (I9ii)
1600 25 Jul ~. Pitcher in Proat et a1. (983)

1971 400 5 Jun ~. Pitcher,-.Dr'G file
1000 18 Jun ••

860 • Ju1 "USO 14 Jul Pitcher (1986)
1350 2 Aua ~. Pitcher. AOr6G file

1973 374 11 Jul ~. Pitcher ia Proat et a1. (198])
1915 1137 18 Jun Iveritt andlirah •• (1980); Pitcher (1986)

75 Aua Iveritt and araha. (1980)
1976 786 20 Jun Iveritt and arah •• (1980); Pitcher (986)

241 Aua Everitt end areh •• (1980)
1977 497 28 Jun lveritt and arah •• (1980); Pitcher (1986)
1984 600 29 Apr I.e.bell HVI file. Gooae aurve,a >1985 1521 14 Jun Pitcher (986) '0
1986 650 5 •••, I.e.bet .WI file. Gooae aurve,a '0~1988 75 ~ 30 Apr S. Bill ••.USrwS (Pera. eo...) "Po

Ilnik .On1y 1971 3200 5 Jua ~.Pitcher ia,rroat et al. (198]) •...
••

Heiden 1965 . 2500-3000 Pitcher in rroat et al • (I98~)
...•

Port It Ma, ~.
8000-10,000 I Ju1 -.. a:2500-3000 I Aua •• II»

1966 800 7 Jun •• ..•
0"1500 24 Jun pi tcher (986) 0

2500 30 Jun •• ..•
1500 4 Ju1 " rn
2500 6 Ju1 •• ~

II»750 2 Aua It •. Pitcher in PrOal et al. (1983) •...
II)

N

Continued ••• VI
0



Tabl. 7.3. Continued.

Mllllberof
Location Year S•• lI Date IDfo~tioD Source

Port Heiden (Cont~) It67 800 5 "a, I. Pitcber iD 'rolt et al. (198])
350 1 JUD -.

2300 1. Jul •
1968 1200 2 Jul Pitcber (1986)

2500 10 Jul •
3000 17 Jul I. Pitcber iD 'rOltet al. (1983)

•00 4 AUI -.
U6t 1400 27 JUII Pitcber (1986)

2100' 29 JUII •
2100 4 Jul •
1300 • Jul •
2050 17 Jul I. Pitc~er iD 'rolt et a1. (lt8])

It70 4000 20 JUD Pitcber (l9H)
3100 21 JUD •
2400 27 JUD I. Pitcher ill'rolt et a1. (1983)
6500 2 Jul Pitcber (1916)
2100 I' Ju1 •

1971 1000 , JUD I. Pitcher iD 'rOlt et a1. (1983>
5900 1. JUII Pitcber (l9H)
2000 2 Jul I. Pitcber iD 'rolt et a1. (1983)
1600 14 Ju1 Pitcber (l9H)
1700 2 AUI I. Pitcher iD 'rolt It a1. (198])

1'13 4298 11 Ju1 Pitcber (I'H)
1'75 4714 1. JUD •

5273 20 JUD Iveritt eDd Irab•• (1980); Pitcber (1986)
4716 IS JUD 'itcber (1986)

.1'75 3453 Aul I.eritt aDd Irab•• (1980)
1'76 10,"1 20 Ju. I•• ritt eDd Irab•• (1980); Pitcber (1986)

4112 AUI Iveriit aDd Irab•• (1980)
11177 6222 2. JUD Ivaritt aDd Iraba. (1'80); ,itcber (1lI16)
It11 1100 , Oct 'rolt .t a1. (1983)
11184 1000 10 lie, AD,.C, liDI·Sa1.a
1"5 4700 17 JUD 'itcbar (111'6) >6196 1. JUD • ..,

4405 I' JUD • ..,
6035 20 JUD • •.,
5782 2l JUD " A-

1986 800 , lie, I•••bet IWI fi1•• , Coola luna, •...
"

Str0lonof Point 1956 100 Ju1/1ul MathieeD and Lopp (1963) ...•
•1957 1295 Dec • III•Cinder River 1965 1000 It May I. Pitcber iD 'roet et al. (It83) .,
0'1966 1500 13 Jun Pitcher (1986) 0

1000 24 Jun •• .,
950 6 Jul II en

2000 2 AUI I. Pitcber in 'roet et d. (lt83) ,.•2000 5 AUI -.. •...
•..
NContinued••• \It-



Table 7.3. Concluded.

Location Year
Number of

Seals Date Inf~rmation Source

Cinder River (Cont.) 1967
1968

1969
1970

1973
1975

1976

1977
1981
1985
1988

3000
600
800
700
800
200
200
500

3400
1500
350
875.
925

2867
113

3062
4503
1008
1530
350

1
o

300 +

18 Jul
2 Jul

10 Jul
17 Jul

. 23 Jul
31 Jul

2 Aug
27 Jun

.2 Jul
5 Jun

14 Jul
11 Jul
18 Jun
20 Jun

Aug
15 Jun
20 Jun

Aug
28 Jun
8 Oct

14 Jun
15-21 Jun

30 Apr

I. Pitcher in Frost et a1. (1983)
Pitcher (19ii'6)

"I. Pitcher in Frost et ale (1983)
-II

"
"Pitcher (1986)

"K. Pitcher in Frost et .1. (1983)
pi tcher (19ii'6)

"pitcher (1986)
Everitt and Braha. (1980); Pitcher (1986)
Everitt and Braham (1980)
P~tcher (1986)
Everitt and Brab •• (1980); Pitcher (1986)
Everitt and Brah •• (1980)
Everitt and Brah •• (1980); Pitcher (1986)
Frost et ale (1983)
Pitcher (986)
Pitcher (986)
S. Hills, USFWS (Per•• Comm.) ...•.



Tabla 1.4. Harbor e.a1 b.ulout eit.e, aortb.rn Irietol lay to YukDa li••r•

Location
•••• r of

'.ar leah o.t. Jnfo~tion Sourc.

1913 lSO 11 Jun ~.'itch.r in rroet .t al. (1983)
1t11 150+ 5 Jul J. lurne, nOt.e

1914 'r.e.nt AUI 'roat .t al. (1983)
1915 'r.aent 30 "ay-15 Jun "
1981 15-100 29 Jul D: Calkina !!rroet et al. (1983)
1981 11 8 lay L. Lowry !!rroat .t al. (1983)
1911 5 11 Jul 'roat .t a1. (983)
1980 30 23 lap "
1914 'rea.nt AUI rroat .t a1. (198))
1915 150 + 30 la, "'reeent 30 "'y-15 Jun "20-200 Jun , AUI Iv.ritt and Irah•• (1980)
1911 10 + 9-10 Jul rroat et a1. (1983)
1980 100 - 23 lap "

Varioua 'reae••t Varioua J. Irooka ('era. co...)
Unapacified 12+ 5 , 10 Jul rroat et al. (1983)
Unapacified 25+ $.' 10 Jul "

1113 20 • 12 Jul ~. .itcher i••rroat et al. (1983)
2 12 Jul ...

1911 38 + pupa Jul ADr" filea, rairbanke ~
'G

1913 30 12 Jul· ~. 'itcher in rroet et al. (983) 1
"1911 10'a + pupa 16 Jun-l1 Jul rroat et al:-(1983) Do~.
M1981 2 1 Oct Proat et al. (1983) ...•

1913 20-30 12 Jul ~. 'itcher i••rroat et al. (1983) =1981 300 1 Oct rroat et al:-(1983) ••tot

Various Varioue lurne ('en. e-.) c:rPreeent 0.,
1981 10 + 6 Oct Proet et·al. (1981) en

Various Preaent Varioue lurne (Pen. C_.) •••t-••
Continued ••• N

U>
W

lYichak Bay (incl•.
Sa1~n rlate, Half-ao ••la,
and Deadaan 8a••4,

Nuehaaak 'enineula
laat Sich

Capa Co••ata••Ci••
Tvakivak .ay ar.a

Hlah h1and
laat Side
Weat Side
North End
South Ind

Croo.kedleland

Round leland
Black lock

The Twins
Cape Peirce



Table 7.4. Continued.

Year
Humber of

Seal I Date Info~ation Source

1000-2000 Varioua AD"O filel, rairbankl
1000 !. 25 Jul rrolt et al. (1983)
458 24 Sep 0

900 + 28 Sep n

250-300 Late Jun-earl, Jul 0

2918 31 AUI (.ax. count) Johnlon (975)
2000 13-25 Sep rroat et al. (1983)

200 5 Ha, n

500 6 Oct n

200 Apr/Ha, n

3100 31 AUI It

3000 enel Sep It

2500 26 Sep It. Ta,lor, AD"O files
450 12 Oct "

70 + Hay (-anthly .ax.) Ha ••one (1987)
250 Jun " n

540 !. Jul " It

460 lUI " 0

500 Sep " n

180 + Hay It O'Neil and aaZgblo. (1987)
100 ; Jun " It

150 ~ Ju1 " ,.
205 !. lUI II It

221 Sep It n

Location

Hanvak Bay*

Cape Hewenham area

Security Cove

Chazvan Bay

Goodnews Bay

1966
1970
1971

1973
1975
1979
1980

1981

1983

1986

1987

Varioul yearl and elatel. Preaent in low numberl. Haxi.u. reported count wal 50 on
30 Hay 1975, al reported in FrOlt et al. (1983).

Varioul yearl and datea. Prelent in low numberl. Frolt et al. (1983).

Varioul years anel elates. Present. Haxi.u. reportecl count 150 (Z harbor aeala
unknown) on 17 June 1977, al reported by FrOlt et al. (1983).

Various years and datel. Present. MaximulII reported count 25 (Z harbor seals
unknown) on 17 June 1977, a. reported by Frost et al. (1983).

Continued •••



table 7.4. Concluded.

Location Year
Nuaber of

Seals Date Information Source

Kuskokwim Bay
NUIllerou.bar. and flat.

Islands off Cape Avinof area
and North. including:

Kwigluk Islands
Pingurbek Ialand
Kikeltek Island
Krekatok Island

Nunivak Island
Cape Hendenhall

(Hote: Spotted .eals in late Ipring, early auster, replaced by harbor
..ah in aUllllDerto autUllln. Sea.onal proportiona not we 11 known).·
S••pling in Hay showed 100% Ipotted 1••11 and .ampling in July ahowed
•• inly harbor aeals (ADF&G filea) - lelected countl are:

1972 2000 + 4 Jul Frolt et al. (1983)
1977 2000 + 17 Jun ••
1918 5650 + 17 Kay ••

6000 ~ 20 Hay ••

Varioul NUIllerou. Summer •
(probably apotted aeall in late Ipring-early lumaer
during July freeae-up. Proportiona unknown. HUIllberl
by locall al Q~.rou.).

Burn. (Pera. COIlllD.)
and harbor aeall
unknown but reported

1981 Burn. (Pera. COIlllll.)
••

80
20

4 Oct
S Oct

* Arvey (973) recognized the presence of both harbor and spotted aeals in Manvak Bay. Johnson (975)
found that on 31 August 1975. the date of hia higheat aummer count, 90% of 2918 seala hauled out ware
har~or ~eals and 10% were spotted seals.

~..,
1s•••
N...•·
lI:I•"i
a'o
"i

en••...
•.



Table 7.5. Sarbor I.al baulout lite. on the Pribi10f Iliandi.

Island
Rookeryl
Haulout

Sit. Y.ar

All 1870'1
1895

Curr.nt1,
Gorbatcb .1870'.

1895
Southve.t I., 1895
1I0rthSbor. 1895
All 1870'.

Current 1,
near Dalnoi Pt. 1982
All Curr.nt1,
All Currently

All 1870'.
1953
1973
1974

St. Paul

St. Georae

Walrus Island
Sivutch or
Sea Lion Rock
Otter Island

1975
1978
1979
1981

lIulaber Ti.. of
of Seah Surve, Information Source

Pre.ent Year round Illiot (l882l
Pre.ent Su_r Tru. (l899)
Pra••nt Y.ar ~ound !hit nud,
Pre.ent Y.ar round 11Uot (1882)

r.v Su_r True (1899)
Pra••nt Su_r True (1899)
Pra.ant S~r Tru. (1899)
Pr•••nt Y.ar rouad Illiot (1882)
Pre.ent Y.ar rouad nit .tud,

40-50 Su_r rro.t .t al. (1983)
r.v Yaar round !hit .tud,
rev Y.ar rouad !hil .tud,

Preeeat Y.ar round 11Uot (1882)
Pre.eat 14 Jul Scheff.r (1977)

500 + 12 AUI rro.t .t al. (1983)
425; 7 Jul Joba.oa (1974)

1080 ; 9 Jul ••
1175 ; 17 Jul ••
340 ; 27 Jul ••

1050 ; 29 Jul ••
1190 ; 2 AUI ••

610 ; 7 AUI ..• :-
1075 ; 9 AUI •• 'G
375 ; 12 AUI •• ell

D495 E 20 AUI •• Q-•...1210 24 AUI " M700 + 25 AUI ••
200 ; 16 Jul rro.t It al. (1983) ....•
300 2 Ha, " III707 16 Ha, lell, (1978) III

250 !. 13 Apr rro.t .t al. (1983) '1r;r119 26 Jua Prib. l.l.'Ana. Rep. (l981) in Fro.t et d. (1983) 0
'1

en
ell
III•...
CD

Nva
0\



Ar'UDU •• DDAlLID COUftI OJ' .ACUIC tW.IIJIII AT DIIU'IaUL um.our .1111 III181 UI1DII IIUS 11&•

Tabl. 8.1. I.port.d count. ~f p.cific walru ••• at h.ulout •it•• ia the •outb.ra Iri.tol la, ralioa •

Ifaulout llIIIb.rof Ti•• of
Location 8i~. Y.ar lIalru••• 8un., lafor••tion Sourc.

Uniuk IIland Ott.r .oiat 1967 'ra ••at 11 lie, l•.-b.k HIlI fil••
Auk hland Aaak lala" 1962 100-120 8 Apr J. lurn., fi.1d not••

1969 100 15 Apr 'ro.t .t a1. (19.3)
1979 500 21 Jun •

400 15 Jill •
50 21 Jill •

0 26 IlIaI •
20 29 AIlI •

4-5 1 8.p •
5 5 8.p l••ab.k HIlI fil••
9 6 8.p 'ro.t .t a1. (1913)
0 11 Oct •

Ilea, Aut_-1 loy •
1980 0 7 lie, •

0 6 Jila •
0 2J Jua •
0 2 Ju1 •

1'81 0 , "r •
0 7 Apr •
0 11 Oct •
0 16 Oct •

1t12 0 13 Jill •
Port Moll.r ar.al B.r.nd ••a la, 196. lip to 1000 20 Apr 'ro.t .t a1. U9l3) ,.

Port Moll.r (iael. 1969 200 + Jaa/,.b 'a, aad Lowry (1'81) 'V
'V

Ifarbor Pt.) 1'76 1000'. (off'hor.) 8_r 'ro.t .t a1. (1913) •
,r••• at I_r 'a, aad Lowr, (1'81) 1

197' 2000-4000 Apr/", 'ro.t .t a1. (19.3) .,..
••400 Hid lie, •
CD1'80 750-1000 6 ••, • •'00 + 2' lie, l•••••k IVI fil••
'Uup to Ifoo Lat. lie, • •n

Pt. Divide 1982 21 Apr l••abek HIlI fil•• .,..
4 "'0 27 Apr • .,..

nBear River 1918 140 2] Apr l&eabek HWI fil••
1919 100 17 Apr ADF'C. Fairbanka C••...

Port Holler to Herendeen Bay 1983 3250 26 Apr l&aabek HIlI fila. •••c:•••Contiaued ••• ..
N
\II...•



tab1. 8.1. COntinued.

limber of Ti. ofLocation Y.,r Walru ••• Surv.y lnforaation Source

Cap. Seni•.•iD 1978 140 23 Apr J. S.rvi •• Aleutian I.laDd. IWlHan, Apr Fay and LowrJ (1981)1979 tI.n, Apr/Ha, ••1980 Hall' Lat. liar ••600 5 Apr ••500-600 7 Apr ••50 10 Apr ••0 13 Apr ••0 14 Apr ••1000-lS00 16 Apr ••1000 17 Apr ADF'C. KiD' lola.oh383 11 Apr Fa, aad LovI'J (1981)200 IS la, ••. 1 20 tla, ••2 21 II', ••100 22 •••r ••130 23 tlay ••Departed 25 tla, I.e-bet IWl fil••1981 1500-2000 7 Apr Fa, alldLowr, (1981)250 !. 8 Apr l•••bet IWl 'fi1••60-100 9 Apr Fa, and LowrJ (1981)100 10 Apr ••40 11 Apr ••34 12 Apr ••0, 23 Apr ••0 7 ••" ••1982 F,v, if .ny Apr/lta, I••abet. IWl file.1983 2500 31 Har ••1000 !. ,.Apr •• ~
'"3500 26 Apr •• ..,75 7 •••, •• •p250 19 JUD •• Q.1000 + 13 Apr 1•••bet IVI file. •...
M150-200 28 •••, ADF.C. KiD' Sola.on
00400 !. 14 JUD •• ·1984 .•0-50 24 Apr I. Wilko 'DIFVI Kin. Salaoll
'"625 29 Apr l.eab.k IWl fil•• ••150-170 9-18 tI., R. Wilk, usrvs lina S.l.on n•...1985 0 3 Apr Iaeabek lVi' fi1•• "'0 12-16 Hay •• •...
n1986 132 25 Apr I. Wilk. DaFSW lina Sa1aon a::1987 200 16 tlar S. Bill •• Darvs (Per•• Co••• ) ••3000 26 tlar n ...
tot2500 2 Apr It c:•3300 5 Apr •• ••

Continued ••• Nva
CID



Tabl. 8.1. Coaclucl.d.

1

Locadoa '.er
•••• I'of

Vall'uI.I
Ti. of'un., lafo~tioa SoUl'c.

Port Heidea

Ciader liver

Egegik Bay

1917 2000
1200

51t
200
a5
5

50-60
200
100
300
350
500
100
200 +
150 -

50
30
60

120
100

o
1800
1500
1000
1000

6 .,1'
J .,1'

24 Apr
t Ju.

U Ju.
14 10.
23 Apr
2J Apr
28 Apr
1 Ha,
2 Ha,
3 lIa,
4 Ha,
4 Ha,
5 Ha,
6 Ha,
J ilia,
8Ha,
t Ha,

10 ilia,
11 .,
12 ilia,
nita,
14 •••r
15 Ita,
Jua/Jul
30 Jua
15 Ju1
2 Oct

ilia,.,
En1, Oct
Lit. Hay
1 Apr
2 Apr

8. 8illl. U.IY. (,.1". eo...)
•••••
""
"••
••
••

l•••b.t •••• fi1.1
•• Hilll. U.IY. (PII'I. eo...)

•••
If

••
"•
•
•

Fay aad Lowl" (1981)
Frolt It al. (1983)

••
•

~
'a'I
1.-.••
C»
•

190

1979 Pl'lllat
40

50-60
1

F.y and Lowry (1981)
Frolt and Lowr, (1983)
F.y aad Lowry (1981)
FrOlt It .1. (1983)

••

"If

l':.-.
"'.-.n

~•...
2•••..

1962
1963
1911
1913
1983

Prellat
• fIll

.Prla.nt
I
1

1000 +
200-250

ADF6G, Kina Sol0.0n
••

An unkno ••n number of "al ru.ea are reported to haul out on Deer hland, whicb it ia the narrow.bet ••een Port Holler and Herendeen Bay.



Table 8.2. Pacific va1ru. h.ulout eite., northern Iri.tol ley to larine Streit.

Location
lueber of Ti_ of

te.r Walru.e. Survey Infor.ation Source

1953 0 29 llay ,. '.y, ute'
250 !. 22 Ju1 J. Brook. in 'ro.t .t 11. (1"983)

195. 0 12 llay ,. "J. ute.
1953 600 + 29 IlaJ 'ro.t at .1. U9l3>.50 ;- 22 Jal •
1957 899-100i Ja. •
1951 300 12 llaJ •

2 25 Jan •
195' 10 Au, •
1974 'ra.ant Au, •
1975 Pre.ant 30 "'J-15 Jun n

1976 1000 !." 12 Jan •
1957 -20 Jua ,. "J. note.
1953 400 + MaJ 'roll at .1. (983)
1954 500 !:" MaJ •
1955 S_ MaJ •
1957 500 Au, •
1951 2-3000 MaJ/Jun ••
1959 3076 Jun •
1960 1-2000 Au, •
1966 200 Ju1 Lowry at .1. (aapub1.)
1961 1000 Apr 'ro.t at .1. U9I3)
1970 500 !. loy •
1972 3000 S_r AD"C fU ••
1973 1000 Ju1 •• ~

'V1974 3000 + Ju1 •• 'V
1975 10,000 !: Su_r • It

D1976 8-10,000 23 Aue n Q-

5210 S., T."art ••••••• 1 ia 'ro.t at .1. (983) •...
"1977 10,000 + Jua/Jul T'Uart .ad 1,"1 "tT975) C»1910 1500 + Lat. liar AD,", DUlla,b_ ·4000 !: 17 Apr AD'". Ii., 'ola.o. "Ct11,600 Jun T•••art".ad Z,bel la 'rOlt .t .1. (983) •1981 5000 Apr/llaJ 'roat et .1. (l9lSr : n•...16-12,000 Su_r 1Or'o fUa. tot>

1982 10-12,000 S_r II •...
n1983 2000 Aue II

-:1984 80-100 16 J.n ADr.C, Dil1ialb•• ••6000 + Ju1 AD,.C fil•• ~
1985 6112 .- 29 Jun " ••~1986 12,400 Su_er Sherburne .nd Lipcb.k (987) ••••

Continued••• N
0-
0

Biah hl.nd

lortb Twin 1.1.nd

Crooked h1.nd
Round hl.nd
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'.ulouC ",1' of ti_ of
Locatio. .h. ".al' Vain ••• 'un., 1.fol'8&cio.'OUI'C.

Hale_iec.1' tela&4 1935 I JUD 'I'oet.C al. (1983)
1953 0 29 Ita, II

0 22 Jul "195. 0 12 Ita, ••
1974 'I',••DC Aul ••
1975 'I'e•••t 30 1ta,-15JUD II

Cap••• il'c,al',.1 1911 2100 .., 'I'o.c.C .1. (1913)
1913 UO I ~'I' I. ,.,101',AD'6a. Di11iD.b••

4 21 ~'I' ••
0 1 Jua ••

3100 • Au. II

6000-7000 17 ~i. ••
7000 2J Au. ,••••I'C.ad Z.b.l (1985) ia AD'6a fil••
5000 22 h, I. 'e,lol'.AD,6O, DUn ••hi.

0 26 h, ••
'00 12 Oct ••

1914 'SO 1. J•• I. ,.,101'.AD'6O, DUli ••baa
125 • 1. J•• •••• ,_1' O·.U .Dd •••• 111_ (1t17)

1985 ISO t 1 Ju. AD,6O, ,.bba •••
12,_ Jul •••••oaa (916)

1'" 11,'00 ,_1' 0·.i1 .Dd •••• bl_ (1917)
1917 ,. '-I' ••

Cape ••••ab•• 81'" 1'71
_.

Ju. ',o'C et el. Utl3)
1'7' u, 'e 400 ~,d••"_1' ••
lNO u, 'e 400 I,d•• ••
Itll _, t. 400' • I,d•• It
I_ 710 ,-" 0'.11 ••••••• b1_ UII7) ~lM7 " •••• e . •• 'V

S,cul'it,Co". '1'" 1'7' 2$-30 .., '"o.t .t .1• (913) 1
1t13 10,GOO 1-4", _H fU •• , htla.l I
1'7' aJ •• , 'I'''t.t .1. U,I3)

~.
Gooda••••• , '1'•• " 1

CD~.250 .." •• •
l.i.i11i••ok 'I'~' 1961 SOOt Jua II tV•n
NUDivak lala.d •...

"'•...
Nortb Side 1978 200. Oct"'o" 'I'oet.C .1. (l983) n

C
Neal'Cape leolin 1978 200. lov-Dec " •...

•••
Cape "ohican Varioue 'ree.ac Su_r-~ut_ Loc.l lafor••nu c:•••..

Coaciau.d ••• N
CI'~ i

.....•••...•..•.... -. .J



Tabl. 8.2. Cootinued.

Haulout Hueber of Ti.. of
Location Sit. t.ar Walru ••• Surv.y Infor.ation Sourc.

Cap. Vancouv.r (IItip 1978 Pr•••at Oct Froat et al- (983)
of N.lsoo Islaod)

1.1 blaod : 1971 200-300 Juo "
lI.sboro blaad 1961 200 IS AUI Proat .t al. (19.])

1963 200-400 Juo/Ju1 "1964 0 7 Ju1 ••
1971 A f." JUD/Jd "1980 100+ S-r "1981 100+ Iu_r "

Cap. Darby ar•• 1979 7 21 Ja. "1981 '0 IJua "1 4 Jaa "1 , Jlla "
Sl.d •• bland 1971 1000 + 16 Jul "1976 A f.,,- lu_r "1980 2-3 I_r "1981 2-1 I••_r "
Pribilof ls1.od. 1899 "I.tar.iuted" Tr••a (1.99)

St. 'a••l 1898 &ltaadoaed Jordaa aad Clark (1898)
St. Georla 1898 AII.DdoDed "
Walrus blead 1870'. Af ••• Su_r l11iot (1882)

1874 Pra.aat Su_r "1898 AbandoDad Jorda •• ad Clark (11'8) .t-
1979 1 U Apr 'roat at .1. (I'll) 'a

It
POtter blaDd 1898 &It.DdoDad Jord •• aad Cl.rk (1898) Q-

1979 1 U Apr 'roet at .1. (I'll) •...
••

St. Mettb." I.laad 1874 0 '-U Aul 11110t (1812) CD·1916 '00 8-12 Jd 'aalia (l920)
1957 0 Jul-Aul 11ai. (195') I'd•1986 0 10-1' J"D L. '-tJ, 'antae· n, •...

Bortb Sida l'7S 2 27 M., hoat at .1. (l9U) HI•...
n

n.ar Glory or Ru••i. Ca,. 1'80 80 22-23 S.p ho.t at .1. 098]) -=•nearCa,. Upri.bt 1981 UO Aut•••a II
•...
'11982 160 Su_r II c:
lID

II
ItLunda !la, 1982 180 Su_r lID

N
CootiDU.d ••• 0-

N
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Table 8.2. Concluded.

lI11ulout Numbel' of Time of
Location' Site' Year Walruses Survey Information Source

King Island 1979 1000 + 19 Jul Frost et al. (1983)
1980 5000 + Jun-Sep ••
1981 1000 + Jun-Sep ••
1982 800 + Jul ••
1983 2000 + SU_I' R. Koeauna (Pere. Co_.)
1984 2000 + Jul-Aul ••
1985 1000 + Jul-Aua ••

Little Diomede Is1.4 1974 Numerous SUURer-Au tUian Frost et al. (198»
1980 Nu••el'ous Su••••el'-Autumn ••

1 According to O'Neil and lIaggblom, significant reoccupat[on of haulina arounds in the Cape Peir.;e area
did not OCCUI'pl'ior to 1983. lIoweYel', Fl'o.t et al. repol'ted aianificant u.e atartina'in 1981.

2 We have distinguished, al'bitl'adly, between h.ulout alte. th.t al'e reaularly u.ed (A) .nd thole u.ed
irregul.l'ly (~). Walruses of both se.e. and all age. use haulout .Ites in the St. Lawrence Island aa
they are migr.tina .outhward, pri •• rily durlns .utumn, .he.d of the •••• onally .dY.ncins a.a ic •• D•• d
and dying animals are commonly found.

J .'urie (1936) in Geist and Rainey (1936) discusses the p~esence of a for.er haulout alte at East Cape,
and stated... •• It is a well known fact that In oldel' daya wall'u.ea haul.d up in ar.at numbeu .t both
of these places (Punllk Island and East Cape) •••••• lie further indicated that walruses hequented East
Cape annually, "though in small numbers". The site referl'ed to as East Cape is unknown to us; it might
be Northeast Cape or Southeast Cape (- Kialegak).

·4 Walru •••• cominl £1'011I tho lal'le, estabUshed haulout aitea on 8ia Dio.ed. Iliand, 2.7 .U.s from Little
Diomede Island, have relleatedly tded to again eliitabUah haulout slteli on Little Diomede. To date, those
pioneering efforts have been unsuccessful due to hunting and other SOul'Ce8 of di.t~rbance by people and
dogs.

:
'I
p
Do~.
"CD·
'U•n~.
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n::•....,
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-~E1 , •••• t_ ,. iCliftUle m.-

Definitioa. of th. follovia. tet1U ar. b••• eI on st.nd.rd u•••• in' the
scieatific liter.tur.. In tb. c••• of piaaiped., terai1lO1ol1i. not con.i.tent
in the scieatific lit.ratur.; a. noted ia Boov.r (1988a:161),"•••Criteri. u.ed
to diatinauiab rookeri•• and h.ulouts '1'. uacl.ar and diff.reat between
re.ioa ••••••• Ia this report, v. h.v. u••d terainolo.y tb.t i •• ppropriate and
mo.t relev.nt to th. four .peci •• of pinniped. coa.idered in tbi •• tudy.

1. Pioiec! T.raillOloll

B.ulout Site A .pecific loe.tioa 0•• l.nel or ice vb.r. pinniped. (and
••• otter.) cliab fra. tb. v.t.r (i ••• haul out) to re.t,
br•• d•• iv. birtb, c.r. for tb.ir youn•• mit, andlor
th.~r.lUlat. (Ii •• 198'; Boo..rI988.. 1988b; Se••e and
Cb...... 1988)•

1l00k.l'1 • tera u••d to d.fine .pe~ifi~ terr •• trial haulout sites
vbere adult ul •••• 110•••• nel fur ••• la re.t, defend
t.rritorie •• rou••4 f_1 •••. aII4 viler. br.eeliD" pupping
.nd nurdn. of youna b,. f_l.. occur. <rhcu. 1986j
Boover 1988.). Th•••• it ••• re u.~11,. .10na beaches or
rocky 110p.. n•• r tb. v.c.r (calki ••e •• Pitcher 1983j
Ii•• 198.5;Lou.bU••• t ale 1914. 1986, 1987). In generaI,
rookerie. ar. loc.t •• f.r fre. c01ltineacal laDd lDa•• es
(li.1 198.5).

.--.

a.ulin. Groull4 A tera u.ed to define dt •• vb.n .ubadult ule and sOlDe
.ab.dult f••• l. north.rn ••• 1i01l8aDdnortherD fur seals
cOD.re•• te durin. tbe _tiq' •••• 011 (GeDtl'1and Kooyman
1986; lferrick 1987). Th•••• it •• '1'•••• ociated with
rook.rie. but, e.peci.lly i.. the c... of northern fur
••• 1.~ .re u.ually inl.Dd 'D4 f.rtb.r fra. the shoreline'~r'~- tbaa rookeries (Eoaloff 1986).

a.ulouts
':~:.~.... A tera u.ed to define .ite. vber. northern .e. lions haul

oue,...•ener.lly to re.t, duri. the non-breeding season
(Boover1988.). Thi. tera i•• 1.0 u.ed in • moregeneral
.en•• to de.iID.te auy pioipe4 haulout .ite that is not a
rookel'1(Ii •• 198.5;aoover 1988., 1988b;Se•• e and Chapman
1988).
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2. ACOOftlC filNDOI.oOG!

Sound Level or Received Level, Lr
The sound pressure at an observation position expressed in
logaritbmic terms

where the reterence pressure, Pr = 1 microPascal haPa)
Source Level, Ls .

The sound pressure at an observation position 1 II trom an acoustic
source (dB re haPa at 1 m)

Transmission Loss, TL
. The reduction in sound level with distance along a given acoustic

path caused by spreading loss and absorption loss components

TL = Ls - Lr. dB re 1 •
Source Directivity, D.

The change in acoustic output ot a source as a function or aspect
angle 111 both the horizontal and vertical plane. Generally

,expressed as a logarithmic ratio

D = 20 10g10 pIP. dB

where p is the pressure in a given direction and PII is the lllUiIlum
~ource pressure in a reterence direction.

Sound Wavelength, 1 (II)
1 = cIt, where c is the speed ot sound (II/sec) and t

is the trequency (Hz).
Spreading Loss

Th.reduction in sound level caused by geometric spreading of sound
energy, generally expressed as cylindrical spreading (10 10g10
range) or spherical spreading (2010g10 range).

Absorption Loss, Ay
The reduction in sound level caused by volumetrlcabsorptlon of
sound energy by the transmission medium.

..
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1

-Retleat1all Lou (RL)
Tt1e'Nduotioa 1DSOUDdlevel atter renectioa ttoc. aDab80l'ptive
surface, e.easecl in loprithaie tenu

whereLz.etand Line are tbe retlected and 1Deident sound levels at
1 • t~ tile ret ect:ion po1Dt.. .

SoundSpeed Protile ,
. The var1at1oDot tbe speed ot sound •• a tuDctloa ot water depth.

Gru1nl Anile ,
The aDlle between tbe sound propacatlon direction and a retleetins
surtaee. '

Critical Anile
The retlection loss is 0 tor Irulnl aDlle. le.s than tbe critical
anale.

Shear Vave _
A_tbad ot wavepropaption ln solid aed1&wben1Dthe particle
_t1OD 1a tnnsver.e to tbedlrectlOD ot, propaptlO11. (In aD
aaoutlc wavetbe particle _tloa 1a all"'" vlth tile direction ot
propaptloa.)

Acoustic RaJ '1'beor7
AsolatlOD to tbe acoustic waveequat10Dvb1abconslder's sound
propapt1Dl u unitol'tl phase wavetronta alOftea path (ray) deter-

.aiDed by tile ini tlal radiatlon dlrectl_ rro. tbe source aDdthe
retracti •• properties ot tbe III8dl•• ; (s1a1lar to optical theory tor
l1pt) uaetU1 tor deep water and blp. frequencle••

AC0U8tlcIaIwal MadeTheol'1
l 8olat1. to tile acoustic waveequatloa wIllabCOD81der8sound
Pl"'P'pt1- _. series ot acoustic staDd1nl wava (noraal lDOdes)
WWIIt ••••• tile bauDdarJand SOW'cecanditl0D8 specitied. The
pre•• lJr_ •• v1butlons trOll a series ot JD:I•• are added to live the
total: aaaunlo pressure at a selected observation point (s1mllar to
~. aoautlc theory); useful tor shallow vater aDdlov
.tNqu.al_.
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APPDDU 1. AJlALYSIS 01" ACOUSTIC IlIVDOIIIIIIIT 01" SELECTED

PIDIPD IWJLOUT SIDS IB Tn ".ASI'D BBnBG SEA

lftIDDUCTIOB

This investigation examines aspects of the acoustic environment at eight
major pinniped haulout sites in the Alaskan Bering Sea. These siees are:

1. Sivutch on the south coast of St. Paul Island; northern fur seal.

2. Polovina on the east coast of St. Paul Island; northern- fur seal.
3. Zapadni on the southwest coast of St. George Island; northern sea

lion.
4. Ugamak Island (SE end) south of Unimak Pass; northern sea lion.
5. Port Moller on the north shore of the Alaska Peninsula; harbor seal.
6. Otter Island south of St. Paul Island; harbor seal.
7. Cape Peirce in northern Bristol Bay; Pacific walrus.
8. Cape Seniavin NE of Port Moller; Pacific walrus.

The aspects of the acoustic environment that were studied are:

Ambient Noise - Both airborne and underwater noise characteristics
Industrial Noise' Source Characteristics - Aircraft, sma ll-cra ft,
fishing trawler. and commercial cargo traffic
Sound Transmission Loss - Airborne, underwater, and transmission
through the water surface

The ambient noise characteristics for 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 from BBN archives.
Transmission loss characteristics for airborne 'and underwater sound ,:,ere
estimated using standard analytical procedures and computer models. An
analytical procedure was developed for prediction of transmission of sound
from aircraft into shallow water, since an existing procedure was not
available. Procedures are described for using the information obtained in this
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study to predict noise exposure' levels and develop zone-of-influence
determinations for the various species of concern in this project.

USULTS AID DISCUSSIOII

Ambient Noise Characteristics

Pinniped haulout sites are influenced by both underwater and airborne
ambient noise. In the area near the beach, surf noise is the dominant
contributor. The overall airborne noise level and spectrum shape are related
not only to the local wind speed but also to the height of the swell which may
be influenced by distant storms at sea. Beyond 100 to 200 m offshore the
airborne noise level is influenced primarily by local breaking wave crests and
may become quite low during calm sea conditions. Some surf noise data reported
for moderate wind speed conditions (about 10 kts) are shown in Fig. 11. The

o •

surf noise spectra reported for two different areas can be seen to be similar
except at 50 Hz where the BBN data show a considerably higher level. This may
be the result of higher swell conditions (swell height was not reported). The
spectrum labeled "offshore" was measured for the same sea conditions as the
surf noise spectrum but at a point about 200 m from the beach. The sea state
was given as "choppy with some breaking crests". The band levels shown for the
offshore s~ectrum correspond to those measured on land in rural areas and thus
represent relatively quiet airborne noise conditions.

Several sources of data are available for ambient noise in shallow water.
Wenz (1962) ha. compiled data from several shallow water regions. An example
spectrum is shown in Fig. 2 for water depths less than 40 m and a wind ,p~~d
of about 10 kt. The area had some corttribution at low frequencies from ji~rant
shipping~_producing a spectrum peak at 100 Hz. Data reported by Malme ~t a1.

(1986) for measurements near St. Lawrence Island in water depths of [2 ~ are
also shown in Fig. 2. The wind speed during these measurements was about to

1 It is customary to use 20 I1Pa as the reference for airborne .;),:13

levels since this results in a 0 dB sound pressure level for the nur~a1
human minimum threshold of hearing. We will use the underwater ;'~'j:1j
reference level of 1 I1Pa in t h i s v repo rt for both a i rbo rn e .in d
underwater sound to avoid confusion 'and simplify spectrum compari soo s •
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kt , Distant shipping did not evidently influence the ambient spectrum during
this measurement since the levels at low frequencies do not show any increase
over 4hose at mid-band. No data were found for underwater ambient noise levels
near the surf zone; however, at low frequencies in very shallow water the
levels underwater are expected to be similar to those in air. This will be
shown by an analysis presented in the section on Transmission Loss (p. 103).

The range of :underwater ambient noise levels expected in shallow water
where shipping noise is not an important factor is indicated ~inthe figure by
the percentile spectra. These spectra are based on data and estimates obtained
for shallow (15 18) Beaufort Sea regions by Miles et ale (l987)•.The percentile
levels shown would be expected to be relevant also for Bering Sea regions
where shipping noise is not significant. However, for the Ugamak Island site
near Unimak Pass shipping would be expected to contribute a moderate peak near
100 Hz similar to that shown in the Wenzspectrum.

Industrial Noise Source Characteristics

At the study sites selected, single-engine and twin-engine aircraft,
helicopters, small-craft, fishing vessels and cOllllllercialcargo vessels are
exp~cted to be the dominant types of industrial noise sources. These sources
are all mobile and contribute noise to a pinniped haulout site over a time
interval related to their speed and distance from the site. A small aircraft
travelling at a· low altitude will produce high levels for a relatively short
period of time at a point on the ground under its flight path, whereas a large
aircraft travelling at a high altitude may produce comparable levels for a
longer period of time. The rate of increase in noise level on the ground is
less abrupt for the large aircraft but the noise remains at high level for a
longer period of time. Thus both startle and avoidance types of reactions may
occur for aircraft overflights near haulout areas. Similar reactions may occur
when high speed boats and larger cargo vessels pass near areas where animals
are engaged in underwater activity. Most of the time the majority of the
animals at a haulout site are out of the water so aircraft noise is
potentially more likely to cause disturbance than boat traffic.
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IQformation OQ the acoustic output of aircraft and vessels that may pass
by the study .ite. i. preseQted iQ the form of standardized 1/3 octave spectra
to facilitate comparison of the noise levels produced by the va~ious sources
aQd provide source level spectra needed for estimating the noise exposure at
various ranges. It is customary to present aircraft noise spectra as measured
for an overflight at a reference altitude of 1000 ft (300 m) rather than a
reference distance of 1 m as is usual for underwater sources. This is done
because of the strong depeQdence of atmospheric absorption at high frequencies
on temperature and humidity COQditioQs. If aircraft radiated Qoise spectra
were required to be :corrected to a refereQce distance of 1 m it would be
Qecessary to have very accurate measurements of temperature and humidity as a
function of altitude iQ order to miQimize errors in the corrected source level
spectrum. Since most applications of radiated Qoise data are for predictions
of levels at slaQt ranges of 300 m or greater, it i. Qot Qecessary to corYect
measured levels to a refereQce distance of 1 m. Instead, flyover data are
geQerally corrected to represeQt the received noise level on the ground for an
overflight at 300 m altitude for "StaQdard Day" conditions of 15°C and 70%
relative humidity.

Aircraft Noise Spectra

Figure 3 shows 1/3 Octave radiated noise data for representative I-engine
and 2-engine propeller and turboprop aircraft. These data were obtained from
overflights of· Cessna 172, Piper Archer, Piper Navaho, Beech Baron, and Gulf
strea. Coaaaander type. of aircraft. Figure 3A present. data for a take-off
power settins an4 rig. 3B presents data for an approach power setting. (Note
the 10 dB difference in band level between the two figures.) The 2-engine
turboprop aircraft can be seen to be noisier than the iwo types of piston
engine aircraft, however it is also the largest of the types represented in
these data.

Radiated noise data for helicopters are presented in Fig. 4. Data are
presented for those craft which might be expected to fly near the study sites
such as the Bell 206B, 205, and 222 and the Sikorsky 61 (similar to the Hughes
369D). Figure 4A presents spectra for cruise and takeoff conditions. Spectra
for loaded and approach power settings are shown in Fig. 48. The 8ell 205 can
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be seen to produce the highest noise levels for both condit ions. I f the

radiated noise data for the helicopters are compared with the data for the

fixed wing aircraft (Fig. 3) the I-engine and 2-engine aircraft considered

here can be seen to be louder than the helicopters (except the Bell 205)

during takeoff. Bowever, during approach the helicopters are comparable to the

2-engine aircraft. Both are considerably noisier than the 1-engine aircraft

(Cessna 172). If the maximum band levels at low frequencies for ·the Bell 205

and the 2-engine turbojet were corrected ~o an equivalent 1 II source level

corresponding to underwater source procedure, levele of about 160 dB would be

obtained.

Small Craft and Commercial Vessel Noise Spectra

Underwater radiated noise data for small craft are shown in Fig. 5A•.

These data from Malme et ale (982) are based on measurements during full

power operation of a 20 BP outboard motor on a 13 ft (4 m) "Boston Whaler" and

a 16 ft (S m) inflatable "Zodiac". The 24 ft (7.5 m) outdrive was powered by

twin 80 BP engines and the spectrum shown represents full power operation.

Underwater radiated noise spectra from larger vessels are presented in Fig.

5B. If the spectrum for the.65 ft (20 m) twin diesel vessel is compared with

the spectra shown in Fig. SA for the outboard powered boats, the twin diesel

operating at 10 kts can be seen to be quieter than the outboards at full power

and very much quieter than the twin outdrive. The spectra shown in Fig. 5B for

the tug and barge and for the fishing trawler are representative of noise

produced by medium-sized cargo vessels with fully cavitating propellers.

During these conditions the narrow band noise components produced at low

frequencies by engine and machinery operation are often overwhelmed by the

broadband high frequency noise of cavitation bubbles. The tug and trawler

represent ves.sels in the 2000 BP range which probably are the largest type of

commercial vessel operating near shore in pinniped haulout areas. The maximum

band levels at 1 m for the radiated noise from these vessels can be seen to be

about 160 dB. This was also the maximum low frequency band level produced by

the larger aircraft considered in this study.
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Tran.mis.ion Loa. -

A discu ••ion of tbe transminion of airborne sound is presented first
since aircraft are tbe most probable source of indu.trial noise near baulout
areas. This is followed by a discu.sion of underwater sound transmission and
transmis.ion of sound tbroulb tbe water surface.

Sound Transmission in tbe Atmospbere

Sound tran••i••ion from a source in an unbounded atmospbere is attenuated
only by leometrical .preadinl of tbe sound enerl1 and by absorption of sound
enerlY by air molecule •• Sound transmi.lion from a lource near a non-rigid or
permeable bound.ry i•• lso influenced by reflectioQ .nd refr.ction 10sse8 and
by wave tr.nsmission .lonl tbe bound.ry s~rface •. Fortun.tely tbe most
ai,nificant sound trans.i••ion fro. .n aircraft to • point on tbe ground
involves • direct p.th from tb. source· to receiver trbicb is elevated well
above tbe refr.ctinl and se.tterinl effects of ne.r-.urface transmiss ion.
Bec.u.e of tbh, it is nec •••• ry to consider only spberic.lspreading,
atmo.pberic .b.orption, and Iround reflectioQ effect. in tbe tran.mission loss
(TL) equ.tioQ for estilll8tinltb. received level on tbe Iround from an aircraft
pa'linl nearby. The relationsbip c.n be stated .s:

Lr • Ls - 20 LOI(a) - a a + al dB re 1 ppa (1)

wbere: Lr • Received level spectrum near tbe Iroun4
L. .'Source Level .pectrum at 1 • fro. tbe source

a • Sl.n~ r.nl.' in m
> •• ~, &&.o •••••dc absorptioQ spectrum in dB/.

":._,0 ..••••.• :r.flection spectrum, dB. ". .~~; .

"- ""j

" ;~",:;;.{~;;p_~i'i: ,:..~..;

Since foe.:..-r .i~cr.ft noile transmission 'calculation.. a reference sound
'w •• __ .' • .'., • ~

level at--300 • is u.ed ratber tban a 1 m source level. Eqn (l) can be
rewritten as:

Lr • Lref - 20 Log (a/aref) - a R + a(SD) aref (2)
wbere: Lref • Reference source spectrum at 300 m for

standard day conditions
Rref • 300 m

a(SD) • Atmospberic absorption spectrum for standard
day conditions



Appendix I, 104

The procedure for measuring Lref utilizes microphones near the ground so the
ground reflection effect is included in the measured level. Equation (2) is to
be applied successively to each spectrum band in calculation of the Lr
spectrum; i.e., the 50 Hz band level of the Lref spectrum would be used with
the 50 Hz band levels of the absorption spectra to determine the 50 Hz band
level of Lr, etc. Since the spreading loss term is not frequency dependent, it
is calculated once and used repeatedly.

Atmospheric absorption at low frequencies below 30 kHz is produced by
molecular absorption by oxygen and ni trogen molecules. The amount of
absorption is dependent on frequency, temperature, relative hum~dity, and to a
small degree on atmospheric pressure. The physical relationship between these
parameters is not easily expressed in mathematical relationships, but an
empirical computer algorithm has been developed for closed-form calculation of
absorption coefficients from input of the four atmospheric parameters (ANSI
S1.26-1978). Examination of the climatic atlas data showing temperature and
humidity values (or the Bering Sea region of interest to this study during the
pinniped haulout season disclosed that the expected range of variation was not
large. A table of absorption coefficients was prepared using excerpts from the
ANSI Standard. The results are shown in Table 1 which presents atmospheric
absorption coefficients estimated for spring and summer conditions in the
study areas. Values are presented showing attenuation per 100 m. Attenuation
values at 150 m (500 ft) are also given to facilitate correction of reference
spectra to 150 m and 450 m altitudes. For flyovers at 300 m the corrections to
the standard day conditions can be used to estimate aircraft noise spectra at
the Bering Sea sites.

Underwater Sound Transmission

In unbounded deep water sound transmission characteristics are determined
by geometric spreading loss and molecular absorption of the sound energy in
the same manner as in atmospheric transmission. Holecularabsorption losses
are much less underwater, however, and are not significant for frequencies
less than 5 kHz and ranges less than 5 km. Sound transmission in shallow water
is influenced by reflection losses from the bottom and surface, refraction
from sound speed gradients, refraction from sub-bottom layers, and scattering
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from rough surfaces. All these effects must be considered along with geometric
spreading loss to obtain estimates of the received level at some distance from
a source. In the present study, sound transmis.sion is further modified by the
bottom slope present in most beach areas. When sound is transmitted upslope,
as is the case for a source passing near a haulout area, two effects occur. If
the bottom reflection loss is low, sound levels tend to be higher than those
predicted by geometric spreading because the sound energy becomes-concentrated
in a smaller water volume as it travels upslope. However, if bottom loss is
high, sound levels are reduced at a greater rate than expected from geometric
spreading since sound undergoes more bottom contact than would occur for
transmission over a constant depth bottom. These effects are further
compl icated by sound transmission and refraction in bottom material which
often is an important means of sound transmission in very shallow water.

For a rigid, impermeable bottom theory predicts that sound transmission
is not possible at frequencies for which the depth .of water is less than 1/4
wavelength. Thus for sound transmission upslope from a broadband source, the
low frequencies will be cut off or attenuated heavily at shorter ranges than
the high frequencies. However, since most bottom material is not rigid and
impermeable, this frequency-selective cutoff characteristic is not always
observed. The presence of water-saturated sediments often permits significant
sound transmission to ~ccur up into the surf zone.

The haulout sites selected for this study have several types of bottom
material as well as differences in bottom slopes. After examining the charted

·depths near these sites and reviewing information about bottom conditions we
were able to divide the 8 sites into two general categories based on bottom
composition and beach slope as follows:

·Site Slope Bottom Composition
Port Holler -0.003 silt and sand
Cape Seniavin -0.0045 silt and sand
Cape Peirce -0.0036 sand and rock
Ugamak Island -0.09 sand and rock
Sivutch (St. Paul) -0.01 rocky
Polovina (St. Paul) -0.009 rocky
Zapadni (St. George) -0.01 rocky
Otter Island -0.012 rocky
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Ugamak Island was considered as a special case since it has a steeper beach
than the other sites.

Sound Propagation Modeling

The most appropriate type of sound propalation model to use for

prediction of transmission characteristics at these site. is a model based on

a solution of the parabolic wave equation for acoustic waves in a

range-dependent medium. This type of model can acco_odate changes in

transmission properties with. range such as slopin, bottoms and variations. in

sound speed profiles and bottom layer uteriala. It also develops a solution

for the sound field •• a function of depth and' is appropriate for sound.

transmission from a shallow source to a shallow receiver - as required by this

study. The depth-averaged type of transmissio~models such as the We.ton/~mith

model (Miles et al. 1987) are not appropriate f~r shallow source- shallow

receiver transmillion and do not provide for' .ound tran.million in bottom

layers (unless special modifications are made to the input parameters).

Fortunately a model- based on an implicit finite difference solution of the

parabolic wave equation has becoM ,available. Thi. "IPD Model" was developed

by Lee and BoUeas (1982) at the U.S. Naval Underwater Sy.teu Center, New

London. It has been adapted to run on IBMAT compatible computers and was used

for the-modeling required by thi. study.

The geometry used for the model in this study i. shown in Fig. 6. This

gea-etry fe4tur •• a beach profile which ha. a con.tant .10pe connecting a flat

region ofhhore witb a s•• ll flat regioQ near shore. There are also two

slopins. bottc. layer. which have range-dependent thickness. To represent

transmis.ion froa- s•• ller vessels to pinnipedl swi•• ing in the surf zone, a

source depth of 1 • and an average receiver depth of 2 m was used. In shallow

water with a slopin, bottoa the transmission characteristics from the source

become range-dependent because the water depth chan,es with source position

along the tran-smission path. To model this dependence, two source locations

were used as shown in Fig. 6.
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Table 2 lists the parameter value~ used in modeling the sound
transmission for three different bottom types. Bottom Type 1 represents
cond itions at Port Moller, Cape Seniavin and Cape Peirce and features a
relatively thick layer of fine sand over a deep layer of coarser sand and
gravel. Information for this model is based on data obtained from a NOAA
survey made by Ertec Western Inc. (1983) and sand properties data reported by
Stoll and Bryan (1970). While the Cape Peirce site matches the two other sites
with a similar slope of -0.004, it may have a harder bottom because of rock
outcrops. As a result. the TL predictions of the model for the Type 2 rocky
bottom may be more appropriate for this site.

Bottom Type 2 represents conditions at the four Pribilof Island sites and
features a thin l.yer of silty. very fine sand over a basalt rock sub-bottom.
The model is based on data reported for Bering Sea regions by MacKensie
(1973). A bottom slope of -0.01 was used. To determine the influence of the
thin sediment layer on sound propagation. a variation of Bottom Type 2 was
also used in the model study. This was called Bottom Type 3 and differed from
Type 2 by having a very thin. light sand layer over the underlying basalt.

The special case of the site near Ugamak Island was considered by using
model results which had been obtained previously for another MMS-sponsored
project. These results were obtained for a study of sound propaga t ion
conditions near Unimak Island for a uniform water depth of 70 m. The resulCs
for this previ~us study are considered to be relevant since, at a distance of
200 m off the beach. the bottom slope levels off at a depth of 70 m.

The sound speed profile used for all of the modelling work in this study
was representative of Bering Sea conditions in spring before the warm summ~r
surface layer has developed. The profile used was nearly neutral with a slight
upward refraction effect.

The results of the IFD Hodel study using the Type 1 Bottom parameters ar~
shown in Figures 7A through 7D. Figure 7D presents the TL characteristics fo r
the two source positions plotted to show TL versus distance from the beach.
This is presented as a more relevant format than the usual TL plot showing It
versus range from the source position. The"model provides for transmission of



Table 2. Parameter Values for IFD Beach Model.

Type
Source Pos. 1 (10 km)

Slope Water Layer 1 Layer 2
Source Pos. 2 (3.3 km)
Water Layer 2 Layer 2

Beach (20 m)
Water Layer 1 Layer 2

A. Bottom Layer Thickness, m (see Fig. 6)

1 -0.004 31 25 >200 13 11.7 >200 1 5 >200

>2002 -0.01 91 2 >200 31 0.8 >200 1 0.2

3 -0.01 91 2 >200 31 0.73 >200 1 0.1 >200

B. Bottom Material Parameters

Bottom Type 1 Bottom Type 2 Bottom Type 3
Water' Layer 1 Layer 2 Water Layer 1 Layer 2 Water Layer 1 Layer 2

Sound Speed (m/sec)* 1410.5 1700 1900 1471 1620 4000 1471 1700 4000

Density (kg/cu.m) 1000 1800 2200 1000 1870 2800 1000 1800 2800

Attn. (dB/wavelength 0 0.13 0.13 0 0.97 0.04 0 0.13 0.04

Layer 1 material silt/fine sand silt/black sand silt/fine sand

Layer 2 material sand/gravel basalt basalt

* Sound speed at surface 1410 m/sec, sound speed at 90 m, 1412 m/sec, linear gradient

•...•...
o
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only one frequency for each set of calculations. As a result, the calculated
values shown in Fig. 7A for 100 Hz incorporate considerable fluctuations in
level caused !?y multipath interference pat terns. The resul ts have been
smoothed somewhat by averaging the model-calculated TL over a depth range from
1 to 3 m to derive the solid curves 'shown in the figure. The dashed lines are
the estimated rms-averaged TL characteristics which would be obtained by
averaging several model calculations using closely-spaced tones to smooth out
the interference pattern.

Figure 7A shows that for a source located 10 km from the beach, the TL
becomes greater than 100 dB at.range of 6 km from the source or 4 km from the
beach. This is essentially the acoustic cutoff for. sound at this frequency.
For a source located 3.3 km from the beach the cutoff is reached within a few
hundred meters of the beach. Note the TL at very short ranges from the source
position is about 60 dB. This high value at sho~t. ranges is the result of the
shallow source (1 m) and shallow receiver depths (2 m) selected for use in the
study. This geometry was selected to represent the operating depth of the
propellers of small and medium-sized vessels and the swimming depth of
pinnipeds near the haul-out sites.

Figure 7B presents the TL characteristics of the Type 1 bottom for 315
Hz. At this frequency the bottom losses are not as severe and transmission
from a source at 10 km is not cut off until it gets very near the beach. For a
source range of 3.3 km, transmission up to the beach region can be seen to
occur. While attenuation rates near the source can be seen to be high as a
result of the shaUow geometry, a TL plateau is reached wherein a constant
level is maintained or the level decreases slowly wieh increasing distance
from the source. This is probably the result of sound transmission within the
bottom layers and reflection and refraction out of the layers to reinforce
sound in the water column. The tL characteristics shown in Fig 7C for 1 kHz
are similar to those obtained at 315 Hz with somewhat lower values of loss
being observed.

The TL characteristics obtained from the model calculations for the Type
1 Bottom were interpolated to obtain a set of curves for predicting the TL
from a shallow source to a shallow receiver near the beach as a function of
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the distance of the source from the shoreline. The results, shown in Fig. 7D,
are presented to facilitate the estimation of received level near shore for a
vessel operating directly offshore. The received level may be estimated as:

Lr • Ls - TL dB re 1 pPa (3)
where: Lr • Received level in a selected 1/3 octave band

Ls • Source level at 1 m in the selected 1/3 octave band
for a specific source (from source level tables)

TL • The transmission loss from Fig. 7D for the 1/3 octave
band at the range of intE!rest (this may have to be
interpolated)

The transmission loss characteristics calculated.using the model with the
Bottom Type 2 parameters are shown in Figs. 8A through 8e. Very few
differences were found when comparing these characteristics with those for
Bottom Type 3 shown in Figs. 9A through 9D. The difference between these two
bottom types is a thinner sand layer witb less. internal damping for Bottom
Type 3. The influence of the change in this layer is evident only in some
minor details of the transmission characteristics at 1kHz. Therefore the
basalt sub-bottom layer is apparently the controlling acoustic influence in
determining the TL characteristics for Bottom Types 2 and 3. As a result, the
discussion is focussed on the information shown in Figs. 9A through 9D for the
Type 3 bottom.

When the TL characteristics at 100 Hz for the rocky bottom (Fig. 9A) are
compared with those for tbe sandy bottom (Fig 7A), tbe propagation from the
source at 10 km offsbore can be seen to falloff more rapidly for the rocky
bottom tban for tbe sandy bottom. Normally sound transmission over a rocky
bottom would be expected to be better than that over a sandy bottom. However
in this cas~, because of the shallow source and receiver positions, most of
the sound energy travels between the source and receiver by downward directed
ray paths which ineur a large number of bottom reflections in the case of the
rocky bottom. For the sandy bottom much more sound energy is able to penetrate
the bottom and eventually reflect and refract back out into the water layer to
reinforce sound transmission at the longer ranges. The TL characteristics at
315 Hz (Fig. 9B) and at 1 kHz (Fig 9C) are similar to those at 100 Hz in that
they all show a cutoff at a range offshore of 5 to 6 km for the 10 km sourc~
position. For the 3.3 km source position, the differences in TL
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Figure 9. Offshore transmission loss
A. Bottom type 3, 100 Hz
B. Bottom type 3, 315 Hz
C. Bottom type 3, 1 kHz
D. Bottom type 3, TL vs. source range offshore.
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characteristics between the Type 1 bottom and the type 3 bottom are small. The
Tt near the beach is somewhat less for the rocky bottom than for the sandy
bottom.

Figure 9D was developed by interpolation of the model results to obtain
curves of TL versus source distance directly offshore for the Type 3 bottom.
Comparison of the results for a rocky bottom (Fig. 9D) with those for a sandy
bottom (Fig. 7D) shows that, while the Tt is high at 100 Hz for both types of
bottom, it is somewhat lower for the rocky bottom. At 315 Hz the Tt for the
rocky bottom is less than that for the sandy bottom for source distances less
than 7 km offshore. For 1 kHz the TL values are similar for spurce distances
less than 4 km, beyond which the TL for the sandy bottom condition is smaller.
Thus the model results indicate that for the bottom geometries and parameter
values used in the study, a rocky beach haa less TL for nearby offshore
sources than a sandy beach. While the transmission properties of a sandy beach
provide less TL for the more distant offshore' sources ()5 km) than a rocky
beach, the relatively high losses for both types of beaches at these ranges
probably makes the difference academic for most of the sources of concern.

The Tt characteristics shown in Figs. lOA and lOB were obtained using the
IFD Model with a Type 1 Bottom and the layer geometry shown in Table 2 for the
10 km source position. A uniform water depth of 70 m was used. These results
were originally obtained to represent conditions near Unimak Island and He
believed to aleobe appropriate for conditions offshore from the haulout site
on Ugamak Island, which is directly south of Unimak_ Figure lOA shows the TL
detail for range. out to 10 km from a source position with Fig. lOB giving the
TL characteristics out to a range of 50 km. While the TL characteristics shown
in Fig_ lOA for 315 Hz and 1 kHz at ranges greater than 5 km appear to be
nearly flat,·-with little additional TL for increase in range, the longer range
characteristics of Fig_ lOB show that this is part of a broad peak produced by
a multipath transmission pattern in the Tt characteristic. The general tr~nd
of the Tt characteristics over the entire range out to 50 km follows the
generalIS Log (Range) slope expected for shallow water propagatioa. The
characteristic for 100 Hz transmission is somewhat lower because of t he

increased bottom loss at this frequency.
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Air-To-Water'TransMission

Of the several papers available in the literature concerning transmission
of sound from air into water, most do not consider the effect of shallow water
conditions. Urick (1972) presents a discussion of the effect and reports data
showing the difference in the underwater signature of an aircraft overflight
for deep and shallow conditioqs. No analysis is presented which would permit
estimation of the effective Tt underwater for shallow water multipath
transmiss ion condit ions. Young (1973) presents an analysis which, while
directed at deep water applications, derives an equivalent underwater source
for an aircraft overflight which can be used for direct path underwater
received level estimatel. Unfortunately, for the aircraft - pinniped encounter
geometry relevant to this study, the usual source - receiver geometry involves
transmission by both direct and bottom reflected paths. Because of this, it
was necessary to develop an analytical model to help predict the total
acoustic exposure level for pinnipeds in shall.ow water near the path of an
aircraft overflight.

The model which was developed provides ·for calculation of the acoustic
energy at an underwater receiver contributed by both the direct sound field
and a depth-averaged reverberant sound field. The direct sound field is
produced Dy sound transmitted into the water along a 'direct refracted path
from the airborne source to the underwater receiver. The reverberant sound
field is produced by sound reflecting from the bottom and surface as it
travels outward froll the region directly under the aircraft. An analysis
developed by P.W. SlIith,Jr. based on an earlier study of shallow water sound
propagatioD (Saieh 1974) i. used to predict the horizontally propagating sound
field produced by the reflected sound energy.

Figure 11 shows the geometry and parameters used in developing the
air-water transmission model. The details of the analysis are included in
Appendix A with a summary of the general results and an explanation of the use
of the model presented in the following discussion. As depicted in the figure,
sound from an elevated source in air is refracted upon transmission into water
because of the differenc. in sound speeds in the two media. A virtual source
location is formed which is the apparent location of the source for the sound
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path in water. aecause of the large difference in sound speeds between air and
water (a ratio of about 0.23) the direct so~nd path is totally reflected for
grazing angles less than 77 degrees. For smaller grazing angles sound reaches
an underwater observation point only by scattering from wave crests on the
surface. by non-acoustic (hydrostatic)2 pressure transmission from the surface
and from bottom reflections in shallow water. As a resul e, mos t of the
acoustic energy transmitted into the water from a source in air arrives
through a cone with a 26 degree apex angle which intersects the surface and
traces a "footprint" directly beneath the path of the source.

For underwater observation points in shallow water within this cone the
directly transmitted sound energy is generally greater than the energy

·contribution from bottom reflected paths. At horizontal distances greater than
I water depth from the boundary of the acoustic intercept cone on the surface,
the energy transmitted by reflected paths becomes dominant and is an important
feature of air-to-water transmission in shallow ~ater. Thus two terms become
necessary in the air-water transmission model to predict underwater received
levels for the full range of expected source-receiver geometries. The
theoretical analysis used to develop these terms i. presented in Appendix A.
The results of this analysis are presented in a normalized. logarithmic form.

Let A • (hv+d)/D where hv • nh and n • CI/c2. the normalized
effective source altitude.

X • x/D. the normalized horizontal range.
Lr • the underwater sound level. dB re 1 ~Pa.

Linc • the sound level in free air at a distance h from the
source (excluding boundary effects). re 1 ~Pa.

Then -Lr • Line + 20Log(h/D)-7 + IOLog[Td(A.X)+kTa(b.X)]
where Td(A.X) • [A/(A2+X2]2 (the direct field

transmission factor) (5)
T.{b.X) • I/X for Beta < 5 (6A)
Ta(b.X) • (pi/2bJX5)1/2 for Beta .> 5 (the channel

transmission factor) (6B)
Beta • bX/2. a depth-averaged sound field parameter

(See Appendix A) (7)
k • I/(A2/X2+I), a weighting factor for .Ta

(4)

2 This has been called "evanescent wave" transmission by Urick and
others. It is important for transmission at low frequencies to receiv~r
locations near the surface.
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b • bottom loss factor (see Appendix A)
I - Reverberant energy summation factor (see Appendix A)

The relationship shown in (4) suggests that there is a 7 dB drop in level
which occurs as sound passes through the water surface, in addition to the
spreading loss. This is correct for the radiated pressure component at some
distance from the surface, however close to the surface near fi~ld effects
occur which cause the underwater pressure to become equal to the pressure in
,
air just above the surface (Urick 1972). This pressure is double that in the
free field at the same range from the source because of the high acoustic
impedance of water relative to that of air.

To facilitate computation of TL, the field transmission factors Td and Ta
have been calculated for the normal range of values. for A,· X, and bas shown
in Figs. l2A and 12B. The procedure for calculation of TL using Eqn (4) would
proceed as follows:

Given the aircraft altitude (h), receiver depth (d), water depth (D),
horizontal distance between the aircraft CPA and the receiver (xp)' and the
bottom loss factor (b);

. Calculate the normalized height (A), normalized horizontal distance (X),
the weighting factor k, and the parameter Beta;

Enter Fig. ·12A with values of A and X to determine the direct field
component, Td;
. If k < 0.1 the direct field is dominant, the Ta component can be ignored,
and only the last step of this procedure is needed.

If Beta < 5 enter Fig. 12B with values· of b and X to determine the
depth-averaged field component, Ta; If Beta >- 5, calculate Ta using Eqn
(68);

Then enter Eqn (4) with Td, Ta, A, and X and calculate either the
transmission loss between the incident sound level and the sound level in
water or the sound level in water if the incident level is known.

The procedure for estimating the received level underwater using the
calculated TL value requires either measured aircraft signature information or
published data from standard flyover tests. If standard flyover data, referred
to a sound pressure of 20 pPa and a height of 300 m, are used it is necessary
to correct these data to 1 pPa (add 26 dB). If· the temperature and relative
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humidity for the calculation conditions are greatly different from Standard
Day condi tions, the corrections given in Table 1 can be applied to the
aircraft flyover spectrum to obtain better received level estimates at high
frequency. These corrections are applied to obtain the correct sound level
value for the high frequency bands at the water surface if the actual flyover
altitude is greatly different from the standard test height. The additional
absorption. 1088 incurred in the underwater path is generally negligible for
the short range transmission considered in this application.

Compariso~ of Airborne and Underwater Aircraft Noise Spectra

Very few data are avai lable from measurements of aircraft noise i n
shallow water. Radiated noise spectra obtained from overflights of a Cessna
18S float plane are shown in Fig. 13 (Malme et ale 1982). Of special interest
here is the comparison of the airborne and uoderwater spectra for the
overflight at an altitude of ISO m. The water depth at the measurement
location was about 40 m. For these measurellent. the air microphone was mounted
on a boat mast about 5 m above the water with the hydrophone. located nearby at
a depth of 10 m below the surface. The airborne spectra are sOllewhathigher in
level than the underwater spectra at low frequencies, but at high frequencies,
the underwater sound levels are signif~cantly higher - possibly as a result of
underwater reverberation. The underwater spectrum for a takeoff of this
aircraft is also shown for a CPA at a horizontal range of about 100 m with an
altitude of about 10 II. The low frequency levels of this spectrum agree well
with the takeoff power setting spectrum shown in Fig. 3A for propeller type
aircraft. The. higb frequency spectrum levels for the Cessna 18S underwater
data are much higher than those shown in Fig. 3A because of its low altitude,
and possibly also as a result of underwater bottoll reflection effects.

Underwater radiated noise data reported by Greene (1982) are shown in
Fig. 14. These data were measured using a hydrophone depth of 9 m ror
overflights at an altitude of 150 m of a Twin Otter, an Islander and a Bell

222 helicopter. The data for the two twin engine aircraft may be compared to
the reference spectra shown in Fig. 3B. The helicopter data may be compared to
the reference data for the Bell 222 presented in Fig. 4A. The results for 3ll
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aircraft show good agreement when a 6 dB correction is made for the difference
in altitude between the measured data and the reference d.ta.

COICLUSIOIlS

The usual location of pinniped rookeries on be.ches and rocky shorelines
results in this habitat having .levels of ambient noise that -are closely
related to the sea state. Both airborne and underwater ambient noise spectrum
levels are expected to be similar because the airborne surf noise is
transmitted directly into the water.

The noise sources which may affect pinniped behavior in rookeries are
1-engine and 2-engine aircraft. helicopters. small boats. fishing vessels and
cargo vessels. The sound source levels produced by these types of aircraft
and vessels have a maximum of about 160 dB at 1 m in a 1/3 octave band. All of
these sources present a transient. rise and fall ~ype of noise signature to
the rookery area. the rate of which may be an important factor in determining
the level of disturbance.

The underwater acoustic transmission properties of the sloping beach
found at most rookery sites provide high attenuation of sound arriving from
seaward. Rocky sites provide somewhat greater attenuation for distant <)6 km)
noise sources than do sandy beaches. Noise sources operating close to shore
«3 km) over a rocky beach are attenuated less than over a sandy beach at the
same distance. ~requencies less than 200 Hz are attenuated more rapidly than
high frequencies.

The underwater sound levels produced by direct aircraft overflight of
shallow water areas are comparable to the le'vela produced in air near the
water surface. There appears to be some enhancement of high frequency sound

.energy which may be produced by bottom reflection effects. A signi f i cant
amount of underwater sound energy is transmitted away from the region below
the direct path of an aircraft by bottom and surface reflections. Sound
transmission characteristics for this propagation have been shown by analysis
to follow a 25 Log Range slope which is appropriate for transmission in
shallow water from a source located near the surface.
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Using several propagation models we determined the characteristics of

sound transmission from different potential industrial noise sources in air

and water under conditions similar to those at pinniped haulout sites. Sound

transmission loss curves, i.e., sound attenuation with increasing distance

from the source, were computed for situations prevalent at various pinniped

haulout sites (e.g., various bottom types, water depths, source types and

distances from sources; Fi~. 7-10). Given the appropriate source sound

levels, actual received sound levels at different distances from the source

(i.e. at the haulout site) may be computed directly from the transmission loss

curves. For example, considering sound near laO Bz, at an offshore location

with a specific'bottom type, a 160 dB source sound level, which is the maximum

expected from most individual sources, attenuates by 90 dB at a distance of 2

kmfrom the source (Fig. 7D).

One may compute actual received sound levels at pinniped haulout' sites

based on our transmission loss curves. By tak~ni into account typi~al ambient

noise levels (p. 91-93), one can also calculate the distance at which a

received level drops below ambient and become inaudible. Unfortuna te l y ,

however, there is no quantitative informatioa describing threshold sound

levels which cause disturbance in pinnipeds. This limitation prevents a

quantitative determination of the actual zones-of-influence of different

sounds produced near haulout sites. Attempts to compute zones-of-influence

based on qualitative or anecdotal information would be misleading. Carefully

designed stu~ied that silDUltaneo'usly measure sounds (noise) and behavior at

active piqniped haulout sites are needed to provide the kind of quantitative

data neces.ary to mate zone-of-influence computations. Such studies have been

conducted.or ar. ia progress for some cetaceans, but to our knowledge none

have beeD couducte4 for pinnipeds.

~u., without more information, we are unable to take the final step in

predicting disturbance responses in pinnipeds from received noise levels at

h4ulout sites. It is surprising that this type of information is not available

for pinnipeds; however, once it is available, it would be relatively straight-

forward to apply the information presented in this report to est imate the

actual zones-of-influence near pinniped haulout sites.
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APPENDIXI-A. TlARSHISSIOR OF somm FROMA SOURa IR AIl. IRTO SHALLOWVATU.

1.1 Source Strencth ill vater or lID l1r Source aDd SUbsequent
Response ot aD I808J)88Cl Ownnele

0: origin
S: source
V: virtual source (vertical plane)
P: observation point

Po: surface-breaking point
~IfACE

• "'\l'It.Snell's law:
COS8Z COS81
c;-=~ (1a)

d81 cl sinez
d8z = c; sinel (1b)

geometrical relations:

rl = h/sin81 (2)

Ass~~ng pressu~e doubling at surface, continuity of pressere across surface:

(5)

differential area on surface associated with annulus, del; using (3) (4):
COS81dA = 2n dx = 21rhz i 38 d81•s n 1

(6)

-By P.W. Smith, Jr.
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differentW ot power into water, associated with dA:

(7a)

(7b)

Salle dP evaluated as r/R • 1,.r - -:

(7c)

or, usins (1b):
pi(r,'z) Cz sin'l

dP a ~ZC2 x 2wrZ COS8z Cl sin8z dar (7d)

Equatinl (7b) and (7c), usinl (5):

sin'2 COSIIrZpi(r,·z) • 4hZPincZ(r1'81) sinJ'l -~""""':"'~~-
'C1 sin·z

c2 sin·lcos·Z
and, usinl (1a):

Sin2•ZrZpl(r,.z) • 4hZPinc2(rl,81) nZ sin-'
1

(8)

Now, us!n&-f2r;;"teJ.el1m1nate'h:
< ~ ~~.

,- - s1n282rZpl(¥"t) • 4rfPincZ(rl,el) n2 sin~el

or takinl the square root, we get far-field pressure in water:
sin8ZrP2(r,8z) = 2 rlPinc(rl,81) n sins

l
.'

Since (air/water) sinSl ~ 0.97, it may be neglected.



p2(X) : 1 1/2 2,(e)e-S(X,8)
x -.•/2 x(e} tanl81 de (10)
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Range-Averaged Response in Isospeed. Range-Independent Channel
We adapt the analysis of Smith (1974) by (i) making the source strength

, (m.s. pressure at a unit range) vary with DIE angle [Smith (1974), Eq. (2)];
(ii) specializing to a range independent medium; (11i) specializing to an
isospeed channel.

Making changes (i) and (ii), Eq. (4) of Smith (1974) for the response
pressure at horizontal range x becomes

where e: depression angle (radians)·
,(e) : source strength : ~~ [r2p2(r,e)], r being slant range from

source
X(e) : bounce distance

S(x,e} : integrated attenuation factor due to boundary reflection loss and
volumetric attenuation [Smith (1974), Eq. (7)].

For an isospeed channel, where the rays are straight, we have a bounce
distance

X( &) : 2Dltan I e I. ( 11)

where D is the water depth. The value of S, calculated from number of bounces
in range x times a loss per bou~ce in the form

cE loss per bounce : 4.3~3b sinlel dB , (i2 )

is

See) : (bx/2D) sinleltanlel • ( 13)
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For a source in air inJectins soundinto the channel, the directional
source stJoqtb has been found to be [Eq. (9)J

fel). 4 'inc(lair) nZ sinZI, I ) 0: 0, I < 0 , (14)

where'ino is the source strenstb (•• s. pressure at. ~U. ranse) of the sound
in air incident uponthe surface at a depression anale siven by Snell's law:

COs'air = n cos, • (15)

Hereafter weas... an omnidirectional source in air:

(16)

.j

I F1nallywenote that, for x ~ 5D, S is ~ larse at larse I that it is a
reasonable &pprox1mationto take siat • taD. • I and also to extend the upper
l1a1t ot intqration in (1) to intinity. Withthese approxtations, Eqs. (10)

tbroucb (16) cambineto

(17)

( 1S)

Note' -"~:tffosl factor is the squared-pressure in air at the samerange x,
, ,- -,-.

USUIIlq sptlerlcal spreading. Therema1nlnsfactors are typically less than
unity.



~p2(X) = 4n2 air I(S)xD (24)
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1.2 Combining Direct Path Transmission and Qwmel Response to Obtain a
General Model of Air to Sballow Water Transmission

For underwater receiving points near the source, the far field pressure
relationship given previously by Eq. (9) must be modified. The exact solution
for the sound field in water near a source in air is a complicated relation-
ship which has been discussed by Urick (1972), Young (1973) and others. For
our purposes, a sUfficiently accurate form can be derived by rewriting Eq. (9)
as

•2( e) 4n2..!1t sin2eP2 r, 2 = r2 2 (19)

where 'air = rf pIne' source strength in air. Let

r2 • (hv+d)2
(hV+d) 2

r2

+ Z 2
P

(20)

(21)

Combining (19), (20), and (21), the direct pressure field is

pa =4n2~air (h ~)2+ +dZ2) 2
V P

The direct field intensity and the depth-averaged sound channel intensity
are combined to·obtain a general model for air to shallow water

.transmission •. The depth-averaged transmission. given by Eq. (18) was obtained
for far-field conditions. To adapt this relationship for conditions close~ ~o
the sou~ce, it is necessary to solve the integ~al of Eq. (10) at ranges c:=se~

than x 2 SD ...The exact integral b-=co!::~~
., '11/2

p2(X) = 4n2 :~r J sin2ec-ssinetane de (23)
o

(22)

bxwhere S = 2D or
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The 1Dtqral 1(1) was 1Dtesrated by CCIIPUter..-t1on w1th results as shown
below. The 1DtesraJ,solut1oa tor the depth-aftrqecl path (211) should be used
tor • ~ 5. For tbe res10a Deal"the source, Z S (by+el), !Delus1onot the
depth-averase cbaDnelrespoDH is Dot appropriate ud the ooatr1but1on trOll
the direct path 8bauJ.dbe oou1dvecl to repr••• t tale \:otal aooutic tield •

•••••••••• n •••••• ..,..

•••

"'--- ....•.•. •....

~ ,
"'i .

. ,.

.- -,-

it-
o \

"<:- .-

, -- -

" -.. oW •••• ••• ..- I.".. •.";; • ....

1-.

•••

-
•••

. - o.
••••••• ..,....

. ,:' :.~,·~.~~y:~:,~7:~~~r~·..:,~~·~·~,.
u.i."-~-'lderatIODS, It 1s possibl. to Obtain th. power sum of

the Sbalia~ p:'.~e fielet by cambinln; iqs. (22)- and (24) or (:22) and
(18) •. ~or.( ;-,.w. bay.

by+el 2 I
p~ • 4n2•a1r{[(b +ell2+ z2] + kiD} •

y
(25)



Let A = (by+d)/D where by .'nh
X = x/D
Lr = Linc+201og(h/D)-7 + 10log[Td(A,X) (28)
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For 8 ~ 5, we have

(26)

where

1
k = (h +d)2/x2+' ,

v
(27)

a weighting factor to automatically reduce the depth-averaged channel
component in the region where it is not valid.

Equations (25) and (26) were normalized by the water depth, D and
converted to logarithmic form to facilitate plotting. The resulting~omoined
air to shallow water transmission model is:

where Td(A,X) = [A/(A2+X2»)2 (the direct field transmission factor)
Ta(o,X) = I/X for 8 < 5
Ta(b,X) = (~/2b3XS)1/2 for 8 ~.5 (the channel transmission factor)

Lr = The underwater sound level re 1 ~Pa
Line = The sound level in free air at a distance h from the sou~ce

(exeluc1n~ ~oundary eff€:t=), re ~ ~?a.

Plotted values of Td(A,X) and Ta(b,X) have been presented previo~sly in
Fig. 12.
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ArPDDU 2. D&II:IIPrIOD AD un OW8CIUB&dna saL BADI.GUr"srru III 'I'D
BA8DIIIID~ su. (tab. fre.' .Jordoa ••• Clark 18_. IJTd et al.
1910. lO.loff 1985. IMML file.).

Table 2.1. Description. of nortbern fur .eal haul out sit•• in tbe eastern
Berioa Sea.

Rookery Pby.ical Characteri.tic.

St. Paul Island
Vostocbni Situated on a coar.e boulder b.acb witb occa.ional harem.

OD flat Iround abov.. Int.raitteDc .and beacbe. are not
u.ed a. rookerie., but a. runway. by tb. bacbelor bull.
to reach'tbe haulina arouDda.

Morjovi Thi •• ite is al.o.t continuou •. witb tbe Vo.tochni
rookery. It is situate. -aatly on a boulder beach -and
rocky point extend in. backfra. the .ea. Bacbelor runway.
are 00 tb. interaitt.~t .aa~beacb •••

Poloyina Thi. complex- includ •• PaloYina. Little Polovina and
Polovina Cliff. rookeri.~. It i. .ituat.d partly along a
boulder b.acb aod partly oa the flata above a series of
low cliffs; so_ scatter •• har •• are alool a narrow
gravel beach. The Littl. PolOYina portio. of this rookery
i. on a rocky .lope.

Lutaoin. This site i. situated on a rocky slope and at the foot of
a .eries of cliff ••

Kitovi This sit. ia. situated all • rocky beach: below columnar
ba.altic cliffe aDd. aD alopa~of cinder aDd lava.

Re.f _ Tbi. aite ia aituated aD an irreaular beach. The central
;:~~~>:~tio. of tb. rooker7 extenda back fra. the beach (in a

~,,;~:~~>;~~;•• d,8 abape) ~or a considerable distance over a gentle
'¥" .~.:.;..;; '. elope atreV1l w1tb lara. bouldera. .
:z, . "..•.;··4"· ,-~_;;.

Ardip~:d:'" Tbi •. site is situated on a rocky beacb and rock-slide;
tbe rookery extenda to tbe flat area above and along a
narrow beach at the foot of cliffs.

Gorbatcb Thi. site is .ituated on a boulder beach and at the foot
of a slope that extends alonl a narrow beach at the base
of cliffs.

Continued •••
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Table 2.1. Concluded.

Rookery Physical Characteristics

Tolstoi Tolstoi rookery is situated on a narrow beach at
the foot of cliffs that merge with a long slope
strewn with angular boulders; it extends onto a
broad, flat sandy beach. This is the most diverse
of the St. Paul Island rookeries.

Zapadni Zapadni rookery is situated on a boulder beach and
on a gently sloping upland.

Little Zapadni This site is situated on an extremely rugged and
broken boulder beach and slope.

Zapadni Reef This site is situated on a narrow, rocky reef and
on a beach of boulders.

Sivutch Sivutch (also known as Sea Lion Rock) is situated
on a small crescent shaped islet less than 1 km S
of the southern tip of St. Paul Island. It has an
abrupt cliff on its southern side that gradually
slopes to the north, toward the water. The rookery
is on a rocky slope on the north' side of the
island.

St. George Island

Staraya-Artil This site is situated along a narrow belt against
steep cliffs. The rookery extends up-slope as far
as the seals can climb.

North This site is situated primarily on a narrow beach
at the foot of perpendicular cliffs; some seals
move up-slope onto the intermittent rock-slides.

East This area -includes East Reef and East Cliff
rookeries. To the west (East Reef) the rookery is
situated on a rocky beach, and to the east (East
Cliffs) it extends up a rocky slope.

Zapadni This area includes both Zapadni and South
rookeries. They are both situated on a rocky beach
that extends up-slope on a long hill.

Bogoslof Island The rookery at this site is situated on a
gravel-boulder beach immediately south of Kenyon
Dome (about 10 m high) on the NW side of the
island.

L
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Figure 15. Maps ·of northern fur seal haulout sites on 80g08lof Island. and on
St. George and St. Paul islands and Sivutch in the Pribilof
Islands. Scale is 1:250.000 for the index Dlap of the Pribilofs;
larger scale maps of Pribilof sites are about 1:34.000. (Maps of
the Pribilof Islands are courtesy of the National Marine Mammal
Lab•• National Marine Fisheries Service. Seattle. WA.)-
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APPDDlX 3. DBscnPrIa.S AD UPS OP IORTHU UA LIOII IWJL01JT SIDS IB TIlE
~ BIRIIG SIA (Source. are "DJ; .e. APPEIDlX 6 for details).

Table 3.1. Descriptions of northern sea lion haulout sites in the eastern
Bering ,Sea.

Rookery Physical Characteristics

Bogoslof Island Thi. haulout site is a rookery aituatedon sandI
gravel beaches on the NW end of the island near
Kenyon Dome; extensive gravel beaches-on the SE side
of the island and nearby Fire Island (about 1 km NW
of logoslof I.) al.o may be used. Ve~tical relief is
no greater than 12 m at Kenyon Dome or at Castle
Rock. Water. are very deep near logoslof I. The 18 m
isobath is about 500 m from the haulout site, the
180 m i.obath is about 1 km from the site, and the
1800 m i.obath i. only about 10 km NE of the site.

Unalaska Island
Spray Cape This site i. on a point of land along the W side of

Unalaska 1., just W of Skan Bay. Vertical relief
behind the haulout site rises steeply to over 300 m.
The 18 m isobath is about 400 m offshore from the
site.

Cape Starichkof This site is located about 10 km NE of Spray Cape.
Haulout sites· are on rocks and ledges with steep
cliffs rising to over 500 m immediately to the SE of
the site. The 18 m isobath is within 400 m of shore;
the 90 m isobath is about 1-2 km from shore.

Bishop Point/
Cape Tebenkof These two hau10ut sites are located several km apart

along the N side of the island. Sea lions haul out
on rocks and ledges backed by 70 m cliffs at Bishop
Pt. and 200 m cliffs at Pt. Tebenkofo The 18 m
isobath is within 400 m of shore and the 90 and 180
m isobaths are within about 1.5 and 5 km from shore,
respectively.

Akutan Island
·Cape Horgan This haulout site is a rookery situated on a point

at the .SWend of the island. The W side of the point
is composed of a 10 m wide cobble beach backed by
200-300 m high cliffs. The east side of the point
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Table 3.1. Continued.

Rookery Physical Characteristics

(separated from the W side by Triple Rock) is
composed of rocky ledges and islets backed by 200-300
m high cliffs. The 18 m isobath is within 1 km from
shore; most of the area near the site is shallower
than 100 m deep.

Reef Bight/
Lava Bight This complex of-sites is located about 10-15 km NW of

Cape Morgan in an area of recent lava flow; there are,
no beaches. Sea lions haul out on rocky basalt ledges
that are backed by 20-30 in high bluffs. The 18 m
isobath is within 400-800 m from shore; the 90 m
isobath is "about 8 km offshore.

North Head This site is situated on the north side of Akutan
Island about 12-15 km NE of the site at Lava Bight.
Sea lions haul out on- the islets, rocky ledges, and
boulder beaches at this exposed site; it is backed by
high bluffs and cliffs. The 18 m isobath is about 1
km from shore and the 90 m isobath is about 5 km from
shore.

Akun Island
Billings Head This haulout si~e is a rookery; it is situated at the

NE end of Akun I. Sea lions haul out mostly at the E
end of a 10 m wide and 5 k. long cobble/gravel beach,
and on boulders and rock ledges backed by 300-350 m
high cliffs. The 18 m isobath is within about 200 m
from shore; the 100 m isobath is about 1.5-2.0 km to
the E. Most of the surrounding area is less than 90 m
deep.

Akun Bead The haulout site is situated at the NW end of the
island, about 8 km W of Billings Head. Sea lions haul
out along a 1 km section of coast on rock ledges and
boulders backed by 100-150 m high cliffs. The 18 m
isobath is within 100 m from shore; the 90 m isobath
is 6-7 km to the N.

Tanginak Island Tanginak is a small island located about 5 km E of
Akun I. Sea lions haul out at N end of the island on
boulders and rock ledges backed by 50 m high cliffs.
The island is situated within 400 m of the 90 m depth
contour.
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Table 3.1. Continued.

Rookery Physical Characteristics

Tigalda Island Tigalda I. is about 15 km SE of Tanginak 1. Sea
lions haul out on rocks, boulders and ledges on the
Wend of the island (adjacent to Derbin Strait).
Vertical relief at the Wend is about 30-100 m.The
18 m isobath is within 200 m of shore.

Ka1igagan I. and
rocks NE of
Tigalda I. Sea lions haul out on rocky ledges primarily on the

2 most northwesterly rocks in this Broup; vertical
relief is no Breater than 20 m. The 18 m isobath
extends to 200-400 m from most rocks and islets in
this group.

Ugamak Island Group
Ugamak Island This haulout site is an· important rookery; it is

currently the largest sea lion rookery in the
Alaskan Bering Sea. It is situated on the SE end of
the island along a gravel/sand beach about 10 m
wide and '10 km long. Vertical relief behind the
rookery is about 100 m. The 18 m isobath is within
200 m of shore; most of the area is less than 90 m
deep. Sites on rocky beaches and boulder/cobble
beaches farther E and N on the island are also
used, especially by subadult animals and adults
later in the season, after breeding territories at
the rookery disintegrate.

Round Island Considered part of the Ugamak I. rookery. This
small island is situated about 1 km S of Ugamak
Island. Sea lions haul out on rocks and ledges
mostly on the S side of the island. This island is
.ituated in waters 18-30 m deep.

Aiktak Island This island is about 1 km S of Ugamak Island; it is
about 3.5 km long and 1 km wide, with grassy slopes
on N side rising to 100-150 m cliffs on S side. Sea
lions haul out on rocks, ledges and beaches, mostly
on the N side of island.

Unimak Island
Cape Sarichef Sea 1ions haul out on rocks, boulders, inshore

islets and cobble beaches that are backed by 20-30

L----
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Table 3.1. Continued.

Rookery Physical Characteristics

m high cliffs and bluffs. The 18 m isobath is about
1.5 km from shore.

Okeenof Point/
Cape Hordvinof These two points of land are located about 8-10 km

apart along the N side of the island, about half
way be tween Cape Sarichef and Bechevan Bay. Sea
lions haul out on rocks, boulders and inshore
islets that are backed by 20-50 m high bluffs that
rise to a steep headland Oll',!,- ~0~ rl hi~h. The 18 m
isobath is about 1.5 km from shore, and the 90 m
isobath is more than 20 km to the NW.

Amak Island Sea lions haul out on the rocks and ledges on the
north an.d east sides of the island. Approxiara te
vertical relief is 10-25 m, rising steeply to
250-300 m. Boulder bHches adjacent to this area
also are used occaaionally. The 18 m isobath is
within 500 m of the· island; the 90 m isobath is
about 50 km farther offshore to the NW.

Sea Lion Rock This site is an important rookery. The rock is
large--approximately 150 m long, 50 m wide and 15 m
higb, with sloping access on E, Wand S sides. Sea
lions mainly haul out on the lower one-third
(smooth portion) of the 5 side of the rock; on some
occasions higher levels are occupied. The 18 m
isobath is within 500 m of the rock; the 90 m
isobath is about 50 km to the NW.

Unnamed Rocks
SE of Sea Lion Rock This haulout site is situated on a cluster of

islets and rocks SE of Sea Lion Rock and north of
Amak Island. Relief varies from 3-10 m. Bathymetry
is similar to Sea Lion Rock.

Right Band Point This haulout site is located in northern Bri.:;t.)1
Bay. Sea lions haul out on rock ledges and bould~r
beaches at the point of land, which is backed by
steep cliffs rising to 80 m. Waters are shallo~ i.n
the vicinity of the site; the 5.5 m isobath is
1.5-2.0 km from shore.

Twin Islands These are the southernmost in the Walrus Ls l snd s
group, which are located E of Hagemeister Island
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Table 3.1. Continued.

Rookery Physical Characteristics

and S of Togiak Bay. Sea lions most consistently
haul out on rocky ledges and boulders on South Twin
Island. Vertical relief is about 75 m and water
depth is over 30 m <2 Itm offahore from the site.
Sea lions also occasionally haul out on-the
.outhern ends of nearby Crooked Island and High
Illand. Both of these site. are also adjacent to
.teep cliffs (>150 m) and deep water (>30 m) •.

Round Island Sea lions haul out on the southern tip of Round
Illand, which is also one of the islands in the
Walrus Islands group. Vertical relief on Round
Island is near SOO m, and waters are 30 m deep
i•••diate1y offshore from the site. Although sea
lions also haul out on High Island and on the
Crooked Islands, the exact locations are unknown to
uS and therefore are not indicated on the map.

Hagemeister Island Sea lions haul out on rocks, boulders and ledges at
the south end of the is land, near Clam Point •.
Vertical ~elief behind the site is over SOO m, and
the water is deep (over 30 m) immediately offshore
(~ithin 200 m) from the site.

Cap~ Peirce Sea lions haul out along 2-4 km of rocky shoreline
both N aad S of Cape Peirce, and on several rocks
about 3 km offshore the entrance to Nanvak Bay.
Vertical relief behind most of these sites is from
20-100 m and the 18 m isobath is about 5 km from
shore.

·Cape Newenham Sea 1ions haul out on the rocks, boulders and
ledges on the Cape Newenham peninsula, and at the
cape itself and on nearby islets. Vertical relief
near the site on the south side of the peninsula is
about 200 m, and at the cape is about 20 m (low
bluffs) • The 18 m isobath is about 3-5 km from
shore at these sites.

Nunivak Island
Cape Mendenhall A small number of sea lions haul out on the roeks

and islets located about 6 km W of Cape Mendenhall.
Vertical relief is less than 10-15 m, and the 18 m
isobath is located about 3 km to the south.
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Rookery Physical Characteristics

Binajoaksmiut Bay

Nabangoyak Rock

Cape Mohican

Cape Manning, Cape
Corwin, Datheekook
Point

St. George Island
Dalnoi Pt. Area

St. Paul Island
.

Northeast Point

A few sea lions haul out on several small rocky
islets «10 m high) at the mouth of Binajoaksmiut
Bay. which is about 25 km NW of Cape Mendenhall.
along the S coast of Nunivak Island. The site is
about 100 m from shore and water depth within 1
km of the site is less than 10 m; the 18 m
isobath is about 8 km offshore to the S.
A fev sea lions haul out on a rocky islet «10 m
high) about 10 km SE of Cape Mohican, near the W
end of Nunivak Island. The 18 m isobath is
located about 3.5 km W of the site.
This haulout site is located at the extreme west
end of Nunivak Island; se. lions haul out o~.the
ledges. rocky islets and boulder beaches.
Vertical relief at the cape is about *** m. The
18 m isobath is about 2 km S of this site.
Cape Corwin is the SE tip of Nunivak Island; Cape
Manning is the NE tip < not shown on maps).
However. the exact locations and numbers of
animals is unknown, so no maps have been
prepared. According to local residents. sea lions
also haul out at these sites and at Datheekook
Point.

This haulout site is composed of rock ledges,
boulders and gravel beaches. Vertical relief
immediately behind the site is less than 20 m,
and nearshore waters at the site are less than 18
m within 2 km from shore.

This haulout site is situated on a rela t iv e ly
low. rocky. gravel and boulder strewn point of
land on the extreme NE end of St. Paul Island,
Vertical relief is less than 5 m and water de~th
adjacent to the site is very shallow; the :"J rn
isobath is over 10 km from shore and waters 2 ~m
N of the site are less than·2 m deep.

Co n t i nu e d , ••
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Table 3.1. Continued.

Rookery Physical Characteristics

Sivutch This haulout site (also known as Sea Lion Rock)
is situated on a small crescent shaped islet
several hundred meters S of the southern tip of
St. Paul Island. The islet has an abrupt cliff on
its south side that. gradually slopes to the
north, toward the water. The sea lions haul out
on a rocky slope on the north side. Water depth
within 500 m off the haulout site 9n Sivutch is
generally less than 5 m.

Otter Island This small island is located about'S km SW of St.
Paul Island. Vertical relief on the island is
over SO m at its Wend, and water depth within 2
km of the site is les~ than 40 m.

Walrus Island This small island is an important rookery for
northern sea lions. It· is located about 12 km E
of St. Paul Islandi vertical relief behind the
site is almost 90 m and water depth within 500 m
of shore is generally less than 30 m. The 40 m
isobath is located about 1 km E of the site.

St. Matthew Island
Sugarloaf Mtn. This haulout site is situated on rocky ledges and

boulders at the foot of 300-400 m cliffs and
slopes on the southern end of St. Matthew Island.
Water depth is less than IS m along a reef that
extends SW of the site 88 far as Pinnacle 1.
(abou't 15 km). Off this reef, water depth
increases to 30+ m within a few hundred meters.

Cape Upright This site is located at the extreme SE end of St.
Matthew Island, on rocks, boulders and on ledges
at the base of 500 m high cliffs. The 18 m
isobath is within 200 m from shore at this
haulout site.

Near Lunda Point Sea lions haul out on a series of low rocks and
islets situated 150-200 m offshore from Lunda
Point. The 18 m isobath extends about 8-10 km
from shore to the NE.

Pinnacle Island/
Gull Islands This haulout site is located on a series of

inshore rocks along the southern shore of
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Table 3.1. Concluded.

Rookery Physical Characteristics

Pinnacle Island, which is about 30 km SW of
Sugarloaf Mt., and on an island cluster (Gull Rocks)
about 0.75 km W of the south end of Pinnacle Island.
Veitrcal relief is great on Pinnacle 1. (about 380
m) and the 18 m hoba th extends W abou t 1 km ,
Vertical relief on Gull Rocks varies from 3-15 m ,
and the 18 m isobath is within 200 m from shore at
this site.

Hall Island
Arre Rock This site is composed of several clusters of small

rocky islets about 1.S km offshore from the SW side
of Hall Island. Rocks vary in size; vertical relief
is from 3-15 m. The 18 m isobath is about 2 km -from
shore (to the W).

North Cove The haulout site is located on a medium-sized rock
located inshore about 2 km SSE of Cape Hall, at the
N end of North Cove; vertical relief about 10-15 m.
The 18 m isobath is close (about 1 km) to shore in
this area, and the 60 m isobath is within about 5 km
from shore.

Elephant Rocks Sea lions haul out on mainly on a small islet (5.
Elephant Rock) in a cluster of inshore islands north
of Cape Hall; vertical relief of the rocks is about
3-15 m. The 18 m isobath is less than 1 km from
shore fr-om the site; the 60 m isobath is within
about s"km from shore.

St. Lawrence Island
Southwest Cape This haulout site is characterized by gravel and

boulder beaches backed by low bluffs up to 15-20 m
high. Numerous rocky inshore islets up to 5-10 m
high are most consistently used by sea lions. Water
depth within 400 m of this site is generally less
than 18 m.

Punuk Islands Sea lions haul out on the rocky, boulder beaches
along the SE sides of the Punuk Islands, but most
regularly only on South Punuk Island. Vertical
relief near the haulout site is no greater than 5-10
m, and the 18 m depth contour is about 5 km from
shore to the S and extends uninterrupted 20 km N to
St. Lawrence Island.
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Figure 16. Maps of important northern sea lion haulout sites in the eastern
Bering Sea. Bogoslof and Fire islands are shown at a scale of
1:25,000. All other maps are at scales of 1:250,000.



Appendix 3. Northern Sea Lion, 161
16

..,/ ,
./ j

./ /
I ~_./

.: ~,.Ii
/1;'

.'
/

/
/

.I

\
\
\
\.
',..

\.
I
i...,..
!
\....

,._'.- ...-
.•••..24m,

/' r: '.
~ / j
". \. ),...•.•....••.

..._ .
90~

45'

Figure 16. Cont'd.



.-----------,-------------:-------_. __ .._._----------
.•.

45' ~',;9'"
/

/'
....,/

1fI····1 Akun Heo<\ .....-· --. '-.
/gO I )

/' ! -",.,-.~. •
/ .; '-:'
; ,
I ,

, I

, !
\ \'. ,
\ \

\ ,
, I
\ r

AKUTAM._8AY

.••...
"". ...

".".,'

"/ ..,...•'.
"", ..,15' 15' •-',..."...

",-0"' ... _."-

,..,
/ ..,

• >
'0
'0
III
aDo,....
H
tAl

2l
0
'1
"::r
III
'1a

54°00' (I)
II)
III

t"'•..
0
;:J

.-
0-
N

6:".
, .

. .

5,

5- 10.

16s:tx>' 45'

Figure 16. Cont'd.



30' 9017. IS''.
"" ./\.

.'/"\. /
\
\ /'"
\ l
. /'
\ "" ./. r\.. ')

•...-

165000'\..

\
"

IS'

AKUN ISLAND
,I{/-'

(,,:'" .. ,./ ROUND I.
• 00 •••••••••..•,......•.. ~,... )

t,:.:..-: . AIKTAK I.

54"00'

5,

30' I' 16°exl 45'

Figure 16. Cont'u.

w.
zo..•
"::r
III..•
p

en
III
lit

["4•...
o
p



Appendix 3. Northern Sea Lion, 164

I

I

5'

I',-
l
Ii ...

i.i
I

I
i
i
i,.

/
i.

t' •

j

!
I
i
i
i

.J

I,-
/

/./
I

/
/

""._ ..."._-"'"
/'._. f"---''''''''',.' .

/j
, - »"""•••

..•.../ .....
.l
I

I
I
I
\
\
\
\

\ \.

\
\.
i
I

18m

!j9m
./

/
/

I

I

BERING
I

!
!

/
!

I

SEA

~/
./

i
f
i
i

Cape Sarichef

Figure 16. Cont'd.

45' 30'

Cope
Mordvinof

ISLAND

i
'&

45' 30'



~
.

"'='
'-'(I) ""0
u

~
.

-o

~ :;

~
-on
0- ':i)on ...•
on -;

Appendix 3. Northern Sea Lion. 165

•.....

o ~ ~

".'.,.,.~ §i ~
, .

\

", .•
"\
I

-~ ;
I

I
I

I
I
\

""

"

o

...

~
~
~ .

,.-.__ .......•. -._._._._. -.-.-." \-. ....... ~ \
{8 ~ i. a:: ~
, 'i ~ I

~ ~ I.

;8! ....0.....·· ./ia:: ~. I
; g .I
. :J .. ' I'J /\ .
. I
\. .• /, . ,"_._._._._._ . ..,,.

"!Q

...



-

45' 59COOI 000'

6"'·········. .

45'

10
1

45'

30'

BAY

>
'0
'0
III
P
0-•...

45' "w.
:2l
0
'1
r1'
:T
III
'1
P
en
III
III

e-•...
0
P

0-
0-
0-

Figure 16. Cont'd.



45'

BRISTOL

30'

BAY

: HIGH ISLAND

CROOKED ISLAND
BLACK ROCK

o 6m

~ T~IN ISLANDS

18If" ,
! \\ ., ,.
\ "\ \" "., ,

\ .
, '\ \

\
I

\
\
\
\

.......\) ROUND ISLA\D

.·6"",

I
!
I
i
I

./
!
I

/
I
i
i.I

I
i

~ _ ._. ..___ r n__ 10=-="'~==-- _~~ ~ NoulicoiMiI-==,,' I~ ,Statut. Mil.. II

, k.'ometers

I

I

Cnnt1tl.------------ I,~
15' 45'

Figure 16.

30' IrooOO'

45'

\.
\.
\
\
\
\
\

\

\
I.
I
\
\
\
\

58

>
'U
'U
II
D
A-•...
PC
w.
zo.,
"::r
CD.,
1J

(I)
II>
III

t""
t-'.
o
1J



Appendix 3. Northern Sea Lion. 168

ISm
" ..•. ..•. .•...•.. ..........••.• "

. gtf"

BRisTOL. ,_.-. .
'. '\

!

BAY

s.
i

10

/
/

/
/

I 161000' 45'1 I

Figure 16. Cont'd.

4'

58~'



-45'

18m
"

/

1E)2000'18m

"\,
I,,,

KUSKOKWIM
I

!
I

.'

BAY .'
.>'

.'
I

l
I

./
./

./
./

<,
".

'.'.

,
"

". .•.. <, -._ ...•.•..
..... -, .........•.. -....••

.,....•..••.....•........
•..•...,

..•.

5- 10, BAYBRISTOL

162000' 45'

Figure 16. COllt'd.

"

>
'0
'0
CDg,
•...
PC

w

:z:
o••"::r
CD.,
p

en
CD•
t"'•...
o
p



0

~
•....
~
~<)..
~~

~
~Q:j
~.

~ tI') .cti
'1:J.......

~
0
u..... _.- -

~.•. .... ..•..
" \0

/ \

-~
I \

I aJ
-8 /

, Qj 1.1
-It') ::l..,. I \ -It') eo0 r .~ ..,. ...•s :...

"'"

cz
~..J
en

Appendix 3. Northern Sea Lion, 170

~,
\

I
\

-~

on



Appen~lX 3. Northern Sea Llon, 171

BERING SEA

I' 167"00'

NUNIVAK ISLAND

15' /
I

I
I

/ ' ."

f Cap-, Motica'
\

\

\
\
\

\.
\

\
'I

Nabangoyak Rock
I
I
I

!
I
\\.
\
\,

\
\
\
\
\
\
\

\.

\

"\
\.

\.
\

18m

?
10

3.0'

Figure 16. Cont'd.

IS' 167000'



Appendix 3. Northern Sea Lion, 172

169~5' 30'

45' 45'

ST. GEORGE ISL,AND

-'--'-'-'- -'-'~'-'-
~''''''-''''''''''

"

"

i
i
i

i

e.

.•.' .•••.....•..,.
,
'\

\
\
\, ...

BERING SEA

i

30'

Figure 16. Conttcl.



~' 15'

I

l I

Appendix 3. Northern Sea Lion. 173
1'70000'

,..-.-.\
.I .91"". i

./ .' .: JNortheast Point
.".'- .

I
i. I

.i
i
i
i

/
I

: i
~~ /. /.
i".".

.•• 16et'·,.

WALRUS
ISLAND,

15'

57000'

IS' -- ..,. ,ST. PAUL ISLAND, _,. ....• _._.,,-
./

,;

/".
/

x > SJVUTCH-.-

»: ~'-'''.

OTTER ISLAND
'" I

! ""'. ./, ......,. "'.•... - -.".. BERING

s
I

10

IS'

Figure 16. Cont'd.

SEA

170000'



Appendix 3. Northern Sea Lion. 174

...... ?IJ'

15'

BERING SEA

""

"

"

"

"

',.
'., ,.ISm...•...',. " ,

, ST. MATTHEW ISLAND ",/ .
'"/,,-

"
ISm,

'.""

" "\.

\

\"

"\.

\

\
\
\
\
I

\ ."_'-"ISm._.-.-·-·--·-·-·-·--·-·- -'\,._._.~l
/

\ :·tf //: " /
! .. .I
I . . l

. ~ II . 9J. ,.
I '.' ./

! ./'

GULL ttiJ../.'.../PINNACLE

ISLANDS -

. '.

eooiS'

ISLAND

i
10

3' I I

Figure 16. Cont'd •

.-



Appendix 3. Northern Sea Lion, 175
I' I 000' ~'

BERING SEA

Elephant Rocks

ST. MATTHEW ISLAND

e003 '

<,

' . ..•... ......
-'6']"' •.....

.'.,.,,.'.
".'.-. ......

'.,-,
\
\;
\.

\

~'

Figure 16. Cont'd.



18m
/

I
f

f

\

18m
\

1

\
\

\
\
\
\

\.
\
\,

"- "

'\

I
\

<. '.,
" .•.. --

BERING SEA

172"45'

Figure 16. Cont'd.

Appendix 3. Northern Sea Lion, 176

S~ LAWRENCE ISLAND

.•...

/
/

/
/

/
/

/

18m

.•... ....
.•...
' . .•.. .•...

............. _._._.-.- -

10

I I



48'

Appendix 3. Northern Sea Lion, 177
1680,0'

s'

PUNUK ISLANDS

18m
I
I
\,

'.,,
\

"' \,.'.
\
\
\
\
I

\
\
i
I

. I
I

I

I
I
I
I
I

I
I

I

....
.9fI'

North

<3 Middle

South
I

I

I
I

I
I

/
.I

I
.I

/./
/

,/
,/

./
/

,/
,/

/
/

,/

/
/

18m

BERING SEA

Figure 16. Cont'd.

48'

05'

04'



Appendix 4. Harbor Seal, 178

APPENDIX 4. DEScu.PTIOBS AID tiPS' OF BAUOR SEAL SADLOUTSITES IB THE lASTED
BEIlIlIG SEA(Sources are "Dy. see APPBllDU 7 for details).

Table 4.1. Descriptions of harbor seal haulout sites in the eastern Bering
Sea.

Rookery Physical Characteristics

Fox Islands Harbor seals haul out at low'to moderate densities at a
number of locations in the Fox Islands, especially at
low tide when more available haulout habitat is
exposed. Small numbers of harbor seals ,-may be seen
hauled out at virtuallY any location in the Fox Islands
and on Bogoslof Island, therefore,' maps showing
specific haulout sites have not been prepared. Recent
reports include seals hauled out on rocks and ledges at
the E end of Umnak 1., on. Bogoslof 1., Unalaska 1.,.
Unalga 1. (inc!uding The Babiea), Aku tan 1.j Akun 1.
(incl. Tangik I.), Tanginak I., Avatanak 1., Tigalda
I., Kaligagan I. and other rocks NE of Tigalda I., and
on Ugamak and adjacent Round and Aiktak islands.
Vertical relief at these sites varies considerably, but
generally most sites on the larger islands are backed
by bluffs and cliffs rising from 60 to over 500 m in
height. Other sites on rocks and smaller islets are
considerably lower in relief (1-10 m). Waters are very
deep ~hroughout the Fox Islands. The 200 m isobath is
only 2-3 km N of Umnak, Unalaska and Akutan islands.
Bogoslof I. lies within 10 km of the 2000 m isobath.
The only relatively shallow areas «18 m deep) in the
Fox Islands are very nearshore «1-2 km) on the N side
of Umnak 1., N of Avatanak I, around the rocks NE of
Tigalda I., and 5 of Ugamak and Aiktak island. Most
other areas are in waters much deeper than 60 m.

Unimak Island
Cape Lapin Harbor seals haul out on the rocks, ledges and islets

(especially at low tide) at the Cape and immediately
offshore from there. Vertical relief at the sites
varies from 1-30 m, and the 18 m isobath is about 3 km
from shore to the N.

North Creek Seals haul out on rocks and ledges, especially at low
tide. Vertical relief immediately behind this site
varies from 3-30 m and waters are relatively shallow
«18 m) out to at least 5-7 km offshore.

Continued •••
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Rookery Physical Characteristics

Cape Krenitzin

Isanotski Islands

Izembek Lagoon and
Moffett Lagoon

Amak Island and
Sea Lion Rock

Cape Leiskof-

Port Moller

Harbor seals haul out on the extensive beaches and
sandbars at Cape Krenitzin and nearby islands at the
entrance to Bechevin Bay. Vertical relief in this area
gener4l1y does not exceed 1-5 m and tbe waters within 6
km are generally less than 10 m; the 18 m isobath is
about 7 km offshore (N) from tbis site.
This site is situated on several very small islands
located deep within-Becbevin Bay, immediately E of
Unimak Island. Vertical relief at the site is generally
less than 1 m, depending on the condition of the tide.
Water'depth also varies with the tide, but is generally
less than 1-3 m near the islands, also depending on the
proximity to drainage channels.
This is an important haulout area for harbor seals in
the Alaskan Bering Sea. Haulout sites in Izembek Lagoon
(and contiguous Moffett" Lagoon) are composed of a
variety of mud and sand bars scattered throughout the
area. One of the most heavily used areas is in the
Moffett Point-Newmann Island area, at the NE entrance
to Izembek Lagoon. Vertica~ relief at this location
varies from 1-3 m and water depth varies (1-4 m) with
tide conditions.
Harbor seals haul out primarily on a broad flat area of
boulders and rocks on the Sand E sides of the island,
which are exposed at low tide. Nearby boulder beaches
with interl!littent gravel and sand also are used.
Vertical relief varies from 1-3 m on the S side and up
to 20-30 m on the E side. Water depth varies with tide
condition (1-10 m). Harbor seals also haulout on nearby
Sea Lion Rock, at the periphery of the rookery when
northern sea lions are present and more widespread when
sea lions are absent.
This site is located about 55 km NE of Moffet Pt.
Harbor seals haul out on rocks and ledges and sand and
gravel bars exposed at low tide. Vertical relief behind
this site is generally less than 5-10 m, and the 18 m
isobath is relatively close to shore immediately
offshore from this site (about 1-2 km).
This is a major haulout site for harbor seals in the
Alaskan Bering Sea. They haul out on sand, mud and
gravel bars primarily south and west of the entrance to

Continued .•.
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Table 4.1. Continued.

Rookery Physical Characteristics

this embayment. Broad expanses of mud and sand flats
exposed at low tide around the (I) Kudobin Islands, (2)
at the entrance to nearby Nelson Lagoon, and (3) on the
exposed tide flats around Deer Island (adjacent to
Hagus Channel) are used extensively by harbor seals.Very little vertical relief is present at these sites
(1-2 m) except near Deer Island (5-10 K), and water
depth varies greatly with tide conditions·and proximity
to major drainage channels (1-10 m).

Cape Seniavin This site is composed of rocks and boulders, many of
which are exposed at low tide, and are backed by 30 m
high cliffs. Nar.row gravel and sand beaches on both
sides of the Cape, backed by 30 m high cliffs, also are-
used as haulout sites by harbor seals. The 18 m isobath
is located about 7 km from shore at this location.

Seal Islands
(Ilnik) This is a major hau10ut site for harbor seals in the

Alaskan Bering Sea. The site is composed of a long
stretch (over 25 km) of low sand and gravel barrier
islands, and sand, gravel and mud flats and bars
exposed at low tide. There is very little vertical
relief in the general area (1-5 m). The 18 m isobath is
quite close to shore on the seaward side of the islands
{(1.5 km). Water depth varies greatly inshore (about
1-5 m), depending on tide conditions and proximity to
drainage channels.

Port Heiden This is a major haulout site for harbor seals in the
Alaskan Bering Sea. They haul out on the sand bars and
spits and exposed mud and sand flats from Strogonof Pt.
to Chistiakof 1. and adjacent areas. Vertical relief is
very low in this area--general1y less than 1-3 m, and
water depth varies from less than 1 iii to over 3 m ,
depending on tide condition and proximity to drainage
channels. The 18 m isobath is 5-6 km offshore from the
entrance to the Port Heiden estuary.

Cinder River This had been a major haulout site for harbor seals in
the eastern Bering Sea. The most extensively used areas
were the tidal flats offshore from ·the mouth of the
river. Vertical relief in the area is generally less
than 2 m, and water is shallow (<18 m) out to about 20
km from shore.

Continued•••
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Table 4.1. Continued.

Rookery Physical Characteristics

Ugashik Bay This is an important haulout area for harbor seals. The
shallow sand and mud bars in the estuary south of South
Spit and Smokey Pt., as well as the shallow bars and
spits offshore from the estuary that are exposed at low
tide are used ext~nsively by harbor seals. Vertical
relief in the area is generally less than 1-3 m, and
the 18 m isobath is about 20 km offshore.

Egegik Bay This series of sites is situated on the'sand, mud and
gravel bars, spits and flats in and immediately
offshore from the Egegik River estuary at the mouth of
the King Salmon and Egegik rivers. Vertical relief near
most sites generally varies from 1-3 m and water depth
is generally less than 10 m throughout the area. The 18
m isobath is at least 20 km from shore in this area:

Deadman Sands This site is located midway along the north coast of
Kvichak Bay, in NE Bristol Bay near the mouth of the
Kvichak River. Harbor seals haul out on the sand, mud
and gravel bars and beaches, especially at low tide
when extensive areas are exposed. V.ertical relief in
the area is generally less than 1-3 m, and water depth
varies generally between 1-3 m depending on tidal
conditions and proximity to drainage channels.

Cape_Constantine Harbor seals haul out on sand, mud and gravel flats and
beaches generally Wand N of Cape Constantine. Vertical

.relief in the area is generally less than 10 m
iDIIDediatelyalong the coast and much less «1-2 m )
farther from shore, depending on tidal cond i t ions.
Waters are generally less than 1-3 m deep for several
km away from shore; the 18 m isobath is about 10 km
offshore all along this section of coast.

Tvativak Bay Harbor seals haul out on the sand and mud flats in the
bay and on the sand and mud flats SE of the bay along
the coastline. Vertical relief near the entrance to the
bay varies from 3-~5 m with a high point (300 m) about
1 km inland E of the bay; along the coastline SE of the
bay, vertical relief is around 3-5 m. The 6 m depth
contour is probably no more than 2-3 km from shore and
the 18 m contour is 25 km SW of this site.

Black Rock Harbor seals haul out on the gravel beaches and rocks
around the perimeter of this small island. Vert ica l
relief is about 40 m at this site and the 6 m depth

Cont inued...
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Rookery Physical Characteristics

Table 4.1. Continued.

contour is about 1-2 km from shore. Small numbers of
harbor seals (2-38) also haul out on nearby High
Island, Round Island, Crooked Island, The Twins and
Summit Island. However, the exact locations and numbers
at each lite are unknown, therefore no maps were
prepared for these sites (see p. 167 for locations of
these islands).

Hagemeister Island Harbor seals haul out on the gravel beaches and rocks
in the Clam Point area at the south end.of the island.
Vertical relief behind the site is over 500 m, and the
water is deep (over 30 m) immediately offshore (within
200 m) from the site.

Nanvak Bay This is an important haulout area for harbor seals in
the Alaskan Bering Sea, and is one of the northernmost
pupping areas for this species in the Bering Sea. They
haul out on a series of low sand and mud bars exposed
during low tide in the main channel leading from Nanvak
Bay. Vertical relief is normally less than 1 m and
water depth varies (1-3 m) depending on tide
conditions. Early in the season spotted seals also haul
out a~ this site; a small proportion of seals at this
site during summer also are spotted seals.

Cape Newenham Harbor seals haul· out on the rocks, ledges and beaches
at Cape Newenham and on nearby islets. Vertical relief
at the Cape is about 20 m (low bluffs) and water depth
is over 30 m about 3 km from shore.

.Chagvan Bay Harbor seals (and spotted seals in spring) haul out on
sand, mud and gravel bars at the entrance to Chagvan
Bay, and along tidal channels in the bay itself.
Vertical relief in the area is generally less than 2 m
and water depth in the bay and nearshore is very
shallow (1-3 m), depending on tidal conditions a nd
proximity to drainage channels. The 18 m isobath is
about 16-18 km (W) from shore. Harbor seals have also
been reported to haul out off the mouth of Goodnews
bay. However, the exact proportion of harbor v s ,
spotted seals is unknown. Noc map of, Goodnews Bay has
been prepared.

Quinhagak Harbor seals haul out on beaches and sand and mud flats
exposed at' low tide at the mouth of the Kanektok River.
Vertical relief in this area is generally less than

Continued ...
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Rookery Physical Characteristics

1-10 m, depending on distance from shore and
tidal conditions. Water depth near shore is
generally less than 3 m; the 18 m isobath is over
40 km from shore at this site.

Kuskokwim Bay This is an important haulout area for harbor
seals in the Alaskan Bering Sea. The seals
haulouton a series of sand/mud bars at the mouth
of the Kuskokwim R., especially at low tide.
During spring, virtually all seals at this site
at spotted seals; during July through freeze-up
harbor seals are at thi~ site. Vertical relief is
normally less than I m and water depth varies
with the tide (1-3 m). This is thought to be the
most northerly ha~lout site in the eastern Bering
Sea where harbor seal pups are born.

Islands off Cape Avinof The low sand and· gravel islands and associated
bars and mudflats off Cape Avinof (about 60 km W
of Kwigillingok) are used by both spotted seals
(spring) and harbor seals (summed. In
particular, the Kwigluk Isla'nds, Pingurbek
Island, Kikegtek Island and Krekatok Island are
used by harbor seals from July to freeze-up.
However, the exact numbers of animals using these
sites and sites farther north off Baird Inlet are
unknown.

Kongiganik/
Kwigillingok Theses haulout sites are located midway along the

north coast of Kuskokwim Bay. Seals haul out on
sand, mud and gravel beaches and flats exposed at
low tide. Vertical relief in the area is
generally less than 10 m along the coast. Water
depth is variable depending on tidal condit ions
(1-5 m nearshore); the 18 m isobath is over ~o km
(S) from shore.

Nunivak Island
Cape Mendenhall This haulout site is located on the rocks, isl~ts

and protected beaches in the vicinity of Cape
Mendenhall. Vertical relief at the Cape is'about
75 m; adjacent to this area relief is gerie ralLy
less than about 20-30 m. The 18 m isobath 15

located about 2-5 km from shore to the S and ~,

Continued ...
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Rookery Physical Characteristics

but the area to the E is considerably shallower
«18 m throughout).

St. George Island
Near Dalnoi Pt. Harbor seals haul out on rocks, ledges and beaches

all around the Pribilof Islands, however, the site
near Dalnoi Pt., at the extreme Wend of St. George
Island, often supports more than --just a few
animals. Vertical relief in this area is generally
less than 10 m and waters are generally deep; the
18 m isobath i's less than 100 m from shore at
Dalnoi Pt.

Otter Island Virtually all of the perimeter of this small rocky'
island <0.08 km2) is used by harbor seals for
hauling out. Boulder beaches, reefs and offshore
rocks are dominant substrates. The E end of the
islet is generally of low relief «3-5 m), with the
exception of a pinnacle rising to about 45 m. The W
end of the islet rises to about 80 m and water
depth within 2 km of the island is less than 40 m.
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APPDDII 5. DESCRIPTIO.S ARB HAPS OF PACIFIC WALIlUS BAULOUT SITES IN THE
BAS1'IU BBIIIIG SEA (Sources are •• D1. see APPBJIDII 8 for detail.).

Rookery Physical Characteristics

Table 5.1. Descriptions of Pacific walrus haulout sites in the eastern Bering
Sea.

Amak Island Walruses haul out on the coarse gravel and rocky
beaches on the NE side of this island. The beaches are
relatively narrow 0-10 m), the vertical relief behind
the site is over 500 m and the 18 m isobath is about
7.5 km offshore from the site.

Port Holler In the past walruses have consistently hauled out on
the beach near Wolf Pt. on Walrus Island, at Entrance
Pt., Bear River (about 15 km up the coast from Entrance
Pt.), Harbor Pt., on Deer Island and Point Divide.
Vertical relief is these areas varies from 1-5 m except
in major channels, depending on tide conditions, and
water depth is generally less than 5 m; the 18 m
isobath is over 7 km N of Walrus I. and over 25 km N of
Harbor Pt.

Cape Seniavin Walruses haul out on the gravel and' sand beaches at
this site. Vertical relief behind the 3 to 10-m-wide
beaches varies from 5-20 m, and the 18 m isobath is
about 4 km offshore. .

Port Heiden Walruses occasionally haul out on the beach near
Strogonof Pt., at the western entrance to the Port
Heiden estuary. Vertical relief in this area is about
1-3 m, and water depth offshore is generally less than
6 m out to about 1.5 km; the 18 m isobath is about 5 km
offshore.

Egegik Bay" Walruses have hauled out in recent years on the sand
and gravel spits and bars at the entrance to Eg egik
Bay. Vertical relief near these sites generally vari~s
from 1-3'm and water depth is generally less than :0 m
throughout the area. The 18 m isobath is at least :0 ~m
from shore in this area.

High Island Walruses haul out on the rocky boulder strewn b~3C~~S
on this relatively large island in the Walrus I; 1a nd
group. Vertical relief immediately behind the ~.:l.J: »u t

sites is ge neraLly 10-50 m, however maximum r elief is
over 300 m at some sites on the island. Wat~r; i re
shallow around this island 0-5 m out to 2 k:n f ro.n

Cont i;~'.,.



Appendix 5. Pacific Walrus, 208

Table 5.1. Continued.

Rookery Physical Characteristics

shore)i the 18 m isobath is almost 40 km to the S of
this site.

North Twin Island North Twin Island is the northernmost -of the Twin
Islands, the southernmost of the Walrus Islands groupin northern Bristol Bay. Walruses haul out on the
gravel beaches and rocky slopes all around these
islands. Vertical relief is 145 m. The 18m isobath·is
<1 km north of the island and the 30 m isobath is <3 km
from the island.

Round Island This is a major terrestrial haulout site for walruses
in the Alaskan Bering Sea. They haul out on the rocky
beaches around the island. Vertical relief at most
sites rises to about 300 ~i the highest point on th~
island is about 400 m. Round Islan4 is the farthest E
of the Walrus Island group, which is generally situated
in fairly shallow water (generally less than 10 m)i the
18 m isobath is about 7 km E of the island.

Cape Peirce In recent years, this site has regained prominence as a
very important terrestrial. haulout site for walruses.
They haul out in two distinctly different habitats in
the Cape Peirce area: along 2-4 km of extensive gravel
and rocky b~aches both Nand S of Cape Peirce, and on
the beaches and in the dunes near the entrance to
Nanvak Bay. The rocky beaches vary in width from 3-20
mi vertical relief behind most of these sites is from
20-100 m and the 18 m isobath is about 5 km from shore.
Vertical relief on the beaches and in the dunes near
the entrance to Nanvak Bay varies from 2-10 m and
waters are generally very shallow adjacent to the site,
i.e., <2 m except in the main channel that drains the
Bay.

Cape Newenham Walruses haul out on the rocky gravel beaches on the
south side of the Cape Newenham peninsula, and at the
cape itself. Vertical relief at the site generally
varies from 10 to 50 m with maximum relief in this area
being over 200 m. Water depth is less than 18 m out to
about 4-5 km from shore around the Cape.

Security Cove Walruses haul out on the wide gravel and sand beaches
in Security Cove. Vertical relief behind the site is
generally.less than 5 m near the shorelinei waters are

Continued ...
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Table 5.1. Continued.

Rookery Physical Characteristics

less than 5 m in the Cove and the 18 m isobath is
about 18 km offshore to the NW.

Goodnews Bay Walruses haul out on the gravel and sand beaches on
the spits at the entrance to Goodnews Bay. Vertical
relief at these sites is generally less than 3 m and
waters are very shallow «5 m) out to 2-3 km from
shore; the 18 m isobath is about 35 km offshore to the
W.

Kwigi11ingok Walruses haul out on the gravel and sand beaches at
this site. Vertical relief behind the site is
generally less than 10 m and water depth is variable,
depending on tidal conditions.·In general, waters. are
only 1-5 m deep within 10-15 km from shore; the 18 m
isobath is over 40 km (5) from shore.

Nunivak Island
Mekoryuk Walruses occasionally haul out on the beaches and

shoals adjacent to the village of Mekoryuk on the N
side of Nunivak I. Vertical relief in the area varies
from 1-10 m and the 18 m isobath is over 15 km to the
NW.

Cape Etolin This haulout site is located about 6 km N of the
village of Mekoryuk, on the far N side of Nunivak I.
Walrus haul out on the gravel and sand beaches and
rocky shores on and adjacent to the Cape itself.
Vert ical re Iief in the area varies from 1-10 m ,
depending on the exact location where the animals are
hauled out. Waters are relatively shallow throughout
the area N of Nunivak I. The 18 m isobath is ov~r 10
km to the Wand about 4 km to the E of this site.

St. Matthew.~sland
Cape Upright This site is located at the extreme SE end of St.

Matthew Island, along gravel and rocky beaches ~t ch~
base of 500 m high cliffs. The 18 m isobath is wi:hi~
200 m from shore at this haulout.site.

Lunda Bay Walruses haul out along the narrow gravel beach~$ .1~j

rocky slopes at this series of sites. Vertical r~Li~r
varies considerably (30-250 m) depending on the ~X3~:
location along t h is section of coast wh.:r~ :~~
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walruses have hauled out. Nearshore water depth is
generally deep at this site; the 18 m isobath is
about 1-2 km from shore to the N. However, the area
to the E of Lunda, near Lunda Pt.,'"is relatively
shallow; the 18 m isobath in this area is about 6
km offshore. Some walruses occasionally haul out 10
km W of Lunda Bay. along a section of beach that
separates a large freshwater lake from the sea;
relief in this area is less than 5 m. and the 18 m
isobath is only about 1 km offshore at this
location.

Cape Glory of Russia Walruses haul out on gravel and rough rocky beaches
at this site. Vertical relief behind the site j s
generally less than 50 m but rises to'over 400 m
about 8 km S of the Cape along the E side of
island. Waters are relatively shallow NW of the
Cape. between St. Matthew 1. and Hall 1., but the
18 m isobath is only about 1 km NE of the Cape and
waters deepen rapidly to over 40 m less than 3 km
NE from th~ site.

Hall Island Walruses haul out on the gravel and rocky beaches
primarily on the Nand E side of Hall Island. which
lies immediately N of St. Matthew Island. Vertical
relief behind tbese sites is generally 200-250 m
and the 18 m isobath is about 1 km offshore to the
E.

Egg Island Walruses haul out on the rocky ledges and the few
stretch of narrow gravel beach on this small islet
in SE Norton Sound. Vertical relief on the islet is
about *** m. The 9 m isobath is about 500 m from
sbore. and the 18 m isobath is over 60 km to the
NW. Waters throughout Norton Sound are generally
less than 18 m.

Besboro Island Walruses haul out on the rocky ledges and gravel
and rock beaches around this small is land in E
Norton Sound. Vertical relief varies from 75 m to
more than 300 m on the island. and the 9 m isobath
is about 2-5 km from shore. The 18 m isobath is
about 15 km W of this island.

Continued•..
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Cape Darby Cape Darby is at the tip of a sharp peninsula that
extends into northern Norton Sound. Walruses haul out
along on gravel and rocky beaches on both sides and at
the tip of the Cape. Bluffs and cliffs rising to over
300 m back most of the sites in this area. Waters are
relatively deep ()18 m) within 1.5 km from shore.

St. Lawrence Island

Chibukak Pt. This site is used by several hundred walruses,
primarily in the autumn. It is- located about 3 km E of
the village of Gambell (Northwest Cape). Walruses haul
out on the rocks and boulders along a steep beach
backed by a slope leading uphill to 300 m-high
Sevuokuk Mtn. The 18 m' isobath is only about ~- km
offshore (to the north) at this site.

Kialegak Pt. This site is used bi large numbers of walruses,
primarily in the autumn. It is located NE of Southeast
Cape. Walruses haul out on the gravel and rocky
beaches that are backed by tundra flats and low bluffs
(2-5 m high). The 18 m isobath is only 1-3 km
offshore. Walruses also haul out on the spit adjacent
to Sekinak Lagoon, whicb is situated about 15 km NW of
SE Cape. -

Maknik Th is site is situated along a stretch of sand and
gravel beach on a spit adjacent to Maknik Lagoon, at
the E end of St. Lawrence I Vertical relief is low,
generally less than 2-3 m, and the 18 m isobath is
about 2-3 km (S) offshore.

Salgbat This haulout site is located on a stretch of gravel
and sand beach at the NE end of St. Lawrence I.
Vertical relief behind the site is generally low (2-5
m), and the 18 m isobath is about 2-3 km (N) offshore.

Punuk Islands Walruses haul out on gravel, sand and rocky beaches on
all three of the Punuk Islands, but North Punuk I. l5
used most regularly. An exceptionally large number of
walruses hauled out in autumn 1978 all along the N, ~N
and W sides of North Punuk I, all of Middle Punuk I.,
and over most of the north end of South Punuk.1 (Fay
and Kelly 1980). On such occasions walruses no doubt
haul out far back from the beach, on lowland tundra
habitats. Vertical relief is generally less than 2-8 Q

Con t inu ed ...
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Table 5.1. Concludea.

Rookery Physical Characteristics

on all three islands. One hill at the extreme Wend of
North Punuk I. is about 70 m high; this is the highest
point on the islands. Water depth around all three of
the Punuk Islands is generally less than.18 m 2-3 km
to the E and Wand 5-6 km to the S; waters are very
shallow, generally less than 10 m, along a shelf 6-8
km wide that extends N all the way to ~t. Lawrence I.

Sledge Island This site is located about 50 km W of Nome, in
relatively shallow waters «18 III deep) about 10 km
offshore from the mainland. Vertical relief of this
island is about 230 m. Walruses haulout on the narrow
gravel and rocky beach on the NE side of the island.

King Island Walruses haul out on gravel and rocky beache~ at this
site. Vertical relief is over 350 m at some locations
and the 18 m isobath is about 25 km to the NW.
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APftX)IX 6. IEJ'Anm amra c-. N Wim SEA LU:IIS AT r&ld!SDIIALHAllUm srm; IB 'mE EAS'JDH :BERIR;SEA.

Table 6.1. Selected counts of northem sea lions at the Walrus Island rookery (Pribilof Islards group), 1872-
1981.

No. No. Non- Total Time of
Year Pups pups lblber Survey . Information Source

1872 A few &mner Elliot (1875) in Kenyon (1962)-
1913 0 100 100 Sumler Ledlkey (1914) in Kenyon (1962)
1922 0 0 0 SuImer Hanna (MS 1923>'1"n Kenyon (1962)
1940 1500 &umer Scheffer (MS 1940) in Kenyon (1962)
1948 1258 S\.IIIDer Kenyon (1962)
1953 1340 Sumler Wilke (MS 1953) in Kenyon (1962)
1954 3000 3000 6-7000 S\.IIIDer 'kenyon (1962) - .
1958 2500 SuDDar Wilke and Pike (notes) in Kenyon (1962)
1960 3000 4-5000 7-8000 Sumler Kenyon (1962) -
1975 1529 9 Aug Loughlin et al , (1984)
1977 2000 22 Apr Frost et al. (1983)
1979 1996 13 Apr Calkins (Pers. Carm.) in Loughlin et ale (1984)
1981 304 868 1172 4 Aug Antonelis (notes) in lDughlin et ale (1984)
1982 600 Sumler Herrick et ale (1987)
1987 114 459 573 Sumler H'S files

Table 6.2. Selected counts of northern sea lions at Akutan Island (Cape Horgan rookery
only), 1957-1985.

No. No. Non- Total Time of
Year Pups pups Nt.mmer Survey Information Source

1957 994* 13-14 Aug Mathisen and Lopp (1963)
1735* 30 Sep-1 Oct "

1960 7000 3-4 Mar Kenyon and Rice (1961)
1965 9000 May Brahan et al , (1980)
1968 6700 Jun "
1975 3200 Jun "

3585 Aug "
1976 3145 Jun "

5925 Aug "
1977 2967 Jun "
1984 2533 7-12 Jul Merrick et a!' (1987>
1985 1130* 1710 2840 Jun "
1986 1288-1338 10 Jul Envirosphere Co., files

* Based on the assUlIption that all (or nost ) of the pups' recorded by Mathisen and Lopp
(1963) and Merrick et a!' (1987) were at the Cape Morgan rookery.
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Table 6.3. Selected comts of northern sea lions at Ahutan Island (all sites, including the
CapeMorgan rookery), 1957-1977.

No. No.Non- Total Time
Year pups pups tbJber of Survey Infot'lllation Source

1957 994 7675 8669 13-14 Aug Mathisen and Lopp (1963)
1735 9275 H,010 30 ~1 Oct ••

1957* 719 30 Se~l Oct ••
1960 15,720 3-4 Mar Kenyonand Rice (1960
1968 10,316 Jun-Jul Fiscus and Johnson (1968) in

Herrick et ai. (1987) -
1975 3958 Aug Braban et ale (1980)
1976 6227 Aug ••
19n 3272 Jun ••

* Mathisen and Lapp (1963) reported this coont for North Head separately fran that of Akutiin
Is lmi, on which North Head is located. .

Table 6.4. Selected counts of northern sea lions at the Sea Lion Rock rookery (AmakIs land
group), 1956-1985.

No. No. Non- Total Time of
Year . Pups pups N1.JIber Survey Information Source

1956 1035 3780 4815 28 Jul-9 Aug Mathisen and Lopp (1963)
1957 424 4694 5H8 .28 Aug-2 Oct ••
1960 2000 3-4 Mar Kenyonand Rice (1961)
1962 3500 8 Apr J.J Burns, field notes
1965 4100 8 May Kenyon(1965)
1975 2126 Aug Braban et ale (1980)
1976 2530 Aug ••
19n 2130 Jun ••
1900 1300 2 Jul Frost et ale (1983)
1981 1500-1600 H Oct J. Burns, Notes

Hoo 16 Oct K. Frost, Notes
1982 1350 13 Jul Frost et ale (1983)
1984 1298 7-12 Jul Merrick et ale (1987)
1985 538 23 Jun-15 Jul ••
1986 466-527 29 Jun Envirosphere Co., files
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Table 6.5. Selected counts of northern sea lions ,at the UgamakIsland rookery (all sites),
1957-1986.

No. No. Non- Total Tine
Year pups pups timber of Survey Information Source

1957 1466 14,536 16,002 30 Sep-1 Oct Mathisen and Lo,pp(1963)
1960 13,400 3-4 Mar Kenyonand Rice (1960
1965 10,975 May BrahaDet ale (1980)
1968 13,553 Jun-Ju1 Fiscus and Johnson (1968) ~

Merrick et ale (987)
1969 10,295 Jun Fiscus (1970) in Merrick

et al. (1987)
1975 2500 Jun Br8haDet a1. (1980)

4569 Aug ."
1976 4761) Jun "
1977 5106 Jun "

3577 19-28 Jun Merrick et al , (1987)
1985 1635 2033 3668 20Jun "
1986 1386 1684 3070 20Jun "

Table 6.6. Selected counts of northern sea lions at the Bogos1of Island rookery, 1938-1985.

No. ' No. Non- Total Tine
Year pups pups NLmber of Survey Information Source

1938 800 ? MJrie (1959)
1957 3106 3707 6813 13-14 Aug Mathisen and Lapp (1963)
1960 1000 3 Mar Kenyonand Rice (1960
1962 3000 7 Apr Kenyon (1962) in Fiscus

et a1. (1981) --
1962 2385 2566 4951 26 Aug Fiscus et a1. (1981)
1973 2328 3300 5628 29 Jun Byrd et a1. (1980) in

Fiscus et al.(1981)
1976 291 3599 14-20 Jun Fiscus et a1. (1981)
1977 2328 29 Jun Brahan et al , (1980)
1978 1000 '31 May Day et a1. (1979) in

Fiscus et a1. (198IY
1979 914 1463 2377 15 Ju1 Fiscus et a1. (1981)
1985 1109 1287 2396 25 Jun-15 Ju1 Merrick et a1. (1987)



Table 6.7. Reported counts of northern sea ·lions at haulout sites facing the Bering Sea in the eastern Aleutian Islands. Sites where (100
animals have been recorded are not included.l

Island
Haulout

Site
Number of Time of

Year Sea Lions Survey Information Source

1960 100 3-4 Har Kenyon and Rice (1961)
1978 0 31 Hay Day et ale (1979) in Fiscus et a1. (1981)
1979 •• 15 Jul Fiscus et ale (19ar>

1960 200 3-4 Har Kenyon and Rice (1961)
1975 0 Aug Braham et ale (1980)
1976 0 Au,& II

1917 2 Jun II

1960 100 3-4 Har Kenyon and Rice (1961)
1975 101 Jun Braham et ale (1980)
1976 78 Jun II

1917 244 Jun II

1975 172 Jun "13 Aug II

1976 304 Jun II

0 AUI II

136 Oct II

1917 501 Jun II

1960 200 3-4 Har Kenyon and Rice (1961)
1975 0 Jun/Aul Braham et ale (1980)
1976 0 Jun

8 AUI II

1917 0 Jun II >-
"0
"0

1957 8699 13-14 Au& Hathi.en and Lopp (1963) G:J1l,729 30 Sep-l Oct II Q.

1960 15,720 3-4 Mar Kenyon and Rice (1961) ~.
~1968 10,316 Jun-Jul Fiscus and Johnson (1968) in Herrick et a I, (1987 )

1975 3958 AUI Braham et ale (1980) Q\

1976 6227 AUI II

:z:1977 3272 Jun II
0

1984 2533 + pups 1-12 Jul Herrick et ale ( 1987) ..•
"1985 2840 9-13 Jun -:r
G

2000 (1961)
..•

1960 3-4 Har Kenyon and Rice :J
6720 3-4 Har II en1975 365 Jun Braham et a1. (1980) III

366 Aug II Ib

1976 1174 Jun r-<
300 Aug II

~.
0

278 Oct :J
1977 302

II>Jun
1980 360 6 Jun USFWS Catalog uf Seabird Colonies N

W...•.•
Continued •••

Fire Island (All Sites)

Una La ska Island Spray Cape

Cape Starichkof

Bishop Point

Point Tebenkol'

Aku tan 1sland (All Sites)

Flat Bight
Reef Po in t to
Lava Point (incl.
Ree f and Lava
bights)



Table 6.7. Continued.

Island
Haulout

Site
Number of Time ofYear Sea Lions Survey Information Source

1957 719 30 Sep-1 Oct Hathisen and Lopp (1963)1975 0 Jun/Aug Braham et a1. (980)1976 0 Jun "1 Oct "1977 3 Jun "
1965 9000 8 May Kenyon (965)
1957 1361 13-14 Aug Mathisen and Lopp (1963)1960 2100 3 Mar Kenyon and Rice (961)
1960 2000 3 Mar Kenyon and Rice (I961)1975 0 Jun Braham et a1. (980)3 Aug "1976 0 Jun "2 Oct "1977 0 Jun "
1960 100 3 Har Kenyon and Rice (1961)1975 748 Jun Braham eta l. (980)2641 Aug "1976 1050 Jun "2032 Aug "1133 Oct "1977 1166 Jun " >1984 760 + pups 7-12 Jun Merrick et a1. (987) '01985 -435+ 60 pups' Jun " '0

It
::I
Q.1960 600 3 Har Kenyon and Rice (961) •...1975 470 Jun Braham et a1. (I980) )C

4 Aug " 0-.1976 358 Jun " Z20 Aug " 060 Oct " P'\
M1977 79 Jun " p-
III1985 61 Sum~er NHFS files P'\
::I

1957 103 30 Sep-l Oct Hathisen and Lopp (1963) en
III1965 650 8 Hay Kenyon (1965) II>1975 2 Aug Braham et al. (980) t-<1976 314 Jun " •...
019 Aug " P
II>65 Oct "
to.)
w
00Continued •••

Akutan (Cont.) North Head

Akun Island South Side

(All Sites)

Akun Head

Billings Head/Bight

Tanginak Island (All Si t es)

Tiga1da Island (All Sites)



----~--~--- -~_._---~

Tabl~ 6.7. Concluded.

Island Information Source
Haulout

Sito!
Number of

Year Sea ~iona

1960 750
1975 80

6
1976 190

6
75

1977 84
1985 82

1960 600
1975 1

0
1976 0

0
0

1917 1
1985 0

1965 100

1960 6000
1975 175
1976 246

134
158

1977 302
1980 119

1960 200
1975 0

0
1976 0

3
1977 ••1981 40

1960 4000
1975 0

0
1976 2

0
1977 0

l~)lj SOO

Unnnamed rock off NE end
of Jigalda Island

Aiktak Island

Round Island2
(Unimak Pass)

Unimak Island

All Situ

North Side

Cap~ Sarichef

Oksenof Point

3 Har
Jun
Aug
Jun
Aug
Oct
JUD

Su_r

3 Har
Jun
Aug
Jun
Aug
Oct
Jun

Su_er

3 Har
Aug
Jun
Aug
Oct
Jun

28 Jun

3 Har
Jun
Aug
Jun
Aua
Jun

26 Kay

3 Har
Jun
Aug
Jun
Oct
Jun

~Iar

Kenyon and Rice (1961)
Braham et al. (1980)

II

II

II

II

II

NKFS filea

Kenyon and Rice (1961)
Braham et al. (1980)

II '

II

II

II

II

NHFS filea

Kenyon (1965)

Kenyon and Rice (1961)
Braham et al. (19&0)

II

II

II

II

USFWS Catalog of Seabird Colonies

Kenyon and Rice (1961)
Braham et al. (1980)

II

II

II

II

Izembek NWR. files

Kenyon and Rice (1961)
Brsham ~t al. (1980)

"

Aleutian lsI. NWR Rep. (1958) in Frost et al. (1983)

Couu t s re po r t e d in tht~ 1 il~r~tllr~ were s ome t ime s for an entire island and sometimes for specific sites on an island. as indicated.
b raham et a l, (19tlO) sUj,;g"stthat ;j minor rookery exist s on Round Island; they pooled counts from Round Island with those f rom the
larj,;"ronk"ry on Uga~ak lslslId.



Table 6.8. Reported counts of northern sea lions at haul out sites in the southern Bristol Bay region. Haulout sites at
which <100 animals have been recorded are not included.

Island
Haulout

Site Year
Number of
Sea Lions

Time of
Survey Information Source

Amak (All Si,tes)
II

, Unnamed rock
(Approx. ~ km N of Amak I.)

1956
1957

1960
1962
1965
1967
1973
1975

1976

1977
1978
1980

19B1

1982
1984
1985
1986

1975

1976

1977
19i1O

1982
19116

253
3016

570
683

1401
350

2000
4100

500 +
418
927

2316
1777
1381

905
1315

688
1350
2400
1045
475
300
300
700 +
353
302

486-5ci9 + 20%

108
234
132
355
110
97

250
15

225 +
218

28 Jul-9 Aug
28-30 Jun

6-14 Aug
28 Aug-2 Oct

4 Dec
3-4 Mar

8 Apr
Summer
14 Mar

Jul
Jun
Aug
Jun
Aug
Oct
Jun

Summer
7 May
6 Jun
2 Jul
9 Har

11 Oct
16 Ol;t
13 Jul
Summer
Summer
29 Jun

Jun
Aug
Jun
Aug
Oct
Jun

6 Jun
2 Jul

13 Jul
29 Jun

Mathisen and Lopp (1963)
II

II

II

Kenyon and Rice (1961)
J.J. Burna. field notes
IIHHL. files
Izembek NWR files in Frost et al. (1982)
USFWS Catalog of Seabird Colonies
Braham et al. (1980)

II

II

II

II

"
NHML. files
Izembek NWR. files

"
"
II >Frost et al. (1982) '0

'0
II III
II ;:J

Do

NHML. files •...
><

II

Envirosphere file data a>Co ••
2l

Brsham et a1. (1980) 0.,
" ...
It

:::r
AI

II .,
:J

II

"
en
II)

Izembek NWR, files ll>

" t""'•....
Frost eta 1. (1982) 0

Envirosphere Co. I file data :J
<II

N~
0



Table 6.9. Reported counts of northern sea lions at haulout sites in the northern Bristol Bay region. Host haulout sites
where <100 animals have been recorded· are not included.

Number of Time of
Year Sea Lions Survey Information Source

1960 0 Feb-Har Kenyon and Rice (1961)
0 Late Apr "1970 SO 11·Nov J. Faro·in Frost et al. (1983)

1973 400-S00 12 Jul K. Pitcher in Frost et a1. (1983)
1975 325 Jun Braham et af: (1977) in Frost et al. (1983)

244 Aug II

1976 296 Jun "
1980 400-500 Summer Ie. Taylor. in Frost et a1. (1983)
1981 200 + 14 Apr F. Fay in Frost et a!. (1983)

200-250 Summer Ie. Taylor in Frost et a1. (1983)
200-300 7 Oct J. Burns, notes; Frost et al. (1983)

Island

Round Island

1982
1983
1984
1985
1986
1987

The Twins
(two islands,
u • unspecified,
N • North and
S • South)

1956 (u)
1951 (u)
1958 (S)
1958 (u)
1960 (u)
1973 (N)
1973 (S)
1975.(u)
1975 (S)
1977 (5)

High Island Uns pecified
1960
1977

Crooked Island Unspec if ie d

1960

Info for missing dates supposedly coming from ADF&G, Dillingham

1000+
560

1000 +
100-200

Sherburne (1985)
Sherburne (1986)
Sherburne and Lipchak (1987)

II

Summer
Jun
May
Aug

300
147
45
66

400
100-150
200-300

30-50
1
9

Mathisen and Lapp (1963)
"

26 Jul-4 Aug,
10 Sep
20 Jun

Late Jun
27 Apr
12 Jul
12 Ju1
SUlDlIer

7-14 Jun
26 Jun

Kenyon (19S8)
Kenyon and Rice (1961)

II

K. Pitcher in Frost et al. (1983)
-;;

Braham et al. (1977) in Frost et al. (1983)
R. Baxter in Frost et-al. (1983)
USFW5 CatalOg of Seabird Colonies (1978)

zo
tot
n
:r
II
tot
::I
C/)
II
II>

t-<•..
o
::I
II>

50
a
1

ADF&G (1973)
Kenyon and Rice (1961)
USFWS Catalog of Seabird Colonies (1978)

Summer
Late Feb-Early May

10 Jul
50

o
ADF&G (I 973)
Kenyon and Rice (1960)

Summer
Late Feb-Early May

Continued •••
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Table 6.9. Concluded.

Island Year
Number of
Sea Lions

Time of
Survey Information Source

Hagemeister Island
Clam Point

Cape Peirce

Cape Newenham3

Nunivak Island
Binajoaksmiut Bay
Nabangoyak Rock
Cape Mendenhall
(32 km W)

Unspecified
1985

150
o
o

Summer
24 Jan

6 Feb

Summer
26 Jun
Summer
Summer

Hay-Jun

26 Jul-4 Aug
10 Sep

24-28 Sep
30 Hay
20 Hay
27 Hay
17 Hay
20 Hay

8 Hay
8 Hay
4 Aug

I-lay.
Dec

5 Jun
11 Jul

4-5 Oct

ADF&G (1973)
AK. Maritime NWR (files)

II

USFWS Catalog of Seabird Colonies (1978) ,
D. Calkins in Frost et ale (1982)
Mazzone (1987)

II

O'Neil and Haggblom (1987)

Mathisen and Lopp (1963)
II

Togiak NWR (file)
R. Baxter in Frost et ale (1982)
L. Barton in Frost et ale (1982)

-II

D. Jonrowe in Frost et ale (1982)
Ii

L. Barton in Frost et ale (1982)
L. Lowry in-Frost et ale (1982)
L. Hotchkiss in Frost et ale (1982)
O'Neil and Haggb10m (1987)

II

USFWS in Frost et ale (1983)
Ritchie-(1978) in Frost et a1. (1983)
Frost et a1. (1983)

1976
1981
1985
1986
1987

Present
450
Few2
Few2
Few2

1 Sea lions are abundant in waters of N. Bristol Bay during May/June. ~nd are found in association with the huge
schools of herring that spawn at that time. Apparently only a small fraction of these sea lions haul out.

2 These sightings (Cape Peirce 1985-1987) were mostly of animals in the water that were swimming north.
3 L. Hotchkiss (in Frost et al. 1982) reported sea lions hauled out at Cape Newenham during the summers of 1980,

1981 and 1982, -;ith numbers ranging from 100-;1500.

1956
1957
1971
1975
1977

250
30

250 +-75
80

100+
800
500 +-600
150
135
950
130

49
35
50

1978

1979
1981
1982
1987

1979
1978
1981

zo
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Table 6.10. Reported counts of northern aea liona at haulout sites (not rookeries) on the Pribilof Islands.

Haulout
Site Year Information SourceIsland

Number of
Sea Liana

Time of
Survey

Otter Islandl 1872
1955
1960
1974
1977
1978
1979
1981
1984

Near North.aat Point2 1872
1904
1914
1916
1922
1940
1944
1947
.1949
1950
1951
1954
1956
1957
1960

St. Paul

Sivutch 1872
1940'a & 1950'a

1960

St. Ceorge Near East Rookery 1913
Near Carden Cove 1872
Near Tolstoi Point 1872

1960'a

Near South Rookery 1960's
Near Dalnoi Point3 1960's

1980 NHFS i iles

Present
1000

160
200
200
800

34
400

29
11

10,000
230
120
400

1000
1100-1400

300-500 (pups)
100-200 (pups)

252 (pups)
490+
485

65
1 (0 pups)

15 (pups)
71 (0 pups)

1000's
200-500

300

75
4000-5000
4000-5000

100
500

SUllllller(r)
9 Apr

Summer
Jun

22 Apr
2 Hay

10 Jul
13 Apr
26 Jun

3 Jul
Sl1IIIlIIer
Su_er
Summer
Su_er
Summer
Sumeer
Su_er
SUlDI8er
Su_er
Su_er
Su_er
Su_er
Su_er
SUlllaer
Su_r

Su_er(?)
Su_ers
Su.mer

SUlDlller
Summer

Elliot (1882)
lenyon and Rice (1961)

Johnson (1974)
Frost et al. (1983)
Kelly (1978)
Frost et al. (1983)
NHFS in Frost et al. (1983)
USFVSlCatalog of Seabird Colonies

Elliot (1884) in Kenyon (1962)
Osgood et al. (T915) in Kenyon (1962)

" -
Hanna (1923) in Kenyon (1962)

Ii

Scheffer (1940~ in Kenyon (1962)
Scheffer (notes)-rn Kenyon (1962)
Kenyon (1962) -

"
"
"

"

Elliot (1882)
Kenyon (1962)
lenyon and Rice (1961)

lenyon (1962)

Elliot (1882)
Elliot (1885) in Kenyon (1962)
AOF&G (1973)

"

Otter Ls Land is mainly used in wint'!r (Kenyon 1962). This is reflected in the report ed counts (above) that indicate higher numbers in
spri'lf~ tllan ill su~ner.
Ac co r.oing to Kenyon (1962) t he last pups born near N"rtheast Point were in 1957. There are no indications in the literature of pups
having been b...•rn ther<: in recent years. though it is possible that Some have been.

3 A report of 2500-3000 sea lions near Dalnoi Point in the 1960's is not in agreement with the statement in K"nyon (1962) that "In the
summer of 1960. Riley estimated that about 1200 Sea lions hauled out on St. Ceorge Island" (Kenyon and Rice 1961).

zo.,
rt
:r
C1I

":J
en
II)
III

t'"
t-'-
o
:J
(A



Table 6.11. Reported counts of northern sea lions at haulout sites in the St. Matthew Island area.

Is land
Haulout

Site Year
Number of
Sea Lions

Time'of
Survey Information Source

St. Matthew All Hanna (1920)

Cape Upright

Lunda Point

Split Rock

Rock off West Point

Gull Islands

lIa11 Island All

S. of Elephant Rock

Three Rivers

Arre Rocks

North Cove (rocks)

,Pinnacl~ Island

1916

1960
1982

1982
1983

1982

1982

1986

1916

1957

1977

1982

1981
1983

1976
1979
198G
198;

o
100

90 +

52
600

20

13

500+

o
350

3

150

75
4000

o
100

150-200
257

8-14 Jul

2 Aug
8 Jun

23 Jul
Summer

28 Jul

28 Jul

10 Jun

8-14 Jul

9 Aug

9 Ju1

16 Jul

2 Aug

26 Ju1
16 Mar

22-23 Sep
11 Jul

Kenyon and Rice (1961)
USFWS Catalog of Seabird Colonies (1978),
and Frost et a1. (1983)

••
USFWS files

USFWS Catalog of Seabird Colonies (1978),
and Frost et a1. (1983)

••

L. Lowry, field notes

Hanna (1920)

Klein (1959) in Kenyon and Rice (1961)

Frost et a1. (1983)

••
••

USFWS files

Frost et a1. (1983)
B. Kelly in Frost et a1.' (1983)
USFWS wa1~s survey and Frost et a1. (1983)
USFWS Catalog of Seabird Colonies

- -----.J



APPENDU 7. DETAILED COUNTSor lWUIOa SIALS AT TEUESnIAL IlAULOlJTSITES III THE USTEIII BEUBe SEA.

Table 7.1. Locations of reported harbor seal haulout sites in the eastern Aleutian Islands.1

Island2
Number of

Year Seals Date Information Source

1890's Prdsent Unspecified Herriam (1901)
1968 Present 3 Jun J.J. Burns, field notes
1970's Present Unspecified Everitt and Braham (1980)
1979 Present 15 Jul Fiscus et a1. (1981)

1965 Present 8 Hay Kenyon (1965)
1968 Present (a11 Lacs.) 4 Har J.J. Burns, field notes
1975 612 Jun Everitt and Braham (1980)

483 Au. II

1976 156 JUG II

173 Aug II

1977 262 Jun II

1968 35-40 4 Har J.J Burns, field notes

1965 0 8 Hay Kenyon (1965)
1975 0 Jun Everitt and Braham (1980)

24 Au& II

1976 57 Jun II

99 Aug II

1977 13 Jun II

1980 6 6 Jun USFWS Catalog of Seabird Colonies (1978)

1975 20 Jun Everitt and Braha. (1980)
146 Aug II >1976 71 Jun II "0

"0
179 Au& II /I

1977 3S Jun II p
Q.•...

1980 23 13 Jun USFWS Catalog of Seabird Colonies (1978) >c...,
1965 0 8 Hay Kenyon (1965)
1975 44 Jun Everitt and Braham (1980) tC

Do135 Aug II .,
a-
01976 78 Jun Everitt and Braham (19110) .,

107 Aug II en1977 6 Jun /I
Do..-
'"Continued •••
N.f'-
VI

Location

Bogoslof

Unalaska

Cape Ka1ekta

Akutan

Cape H..uga n

Akun

T~ngik

Avatanak



Table 7.1. Concluded.

Island2
Number of

Year Seals Date Information Source

1957 8 Sep/Oct Mathisen and Lopp (1963)
1965 60 8 May Kenyon (1965)
1975 1 Jun. Everitt and Braham (1980)

116 Aug II

1976 103 Jun II

437 Aug II

1977 130 Jun II

1975 75 Jun Everitt and Braham (1980)
50 Aug II

1976 308 Aug II

1977 94 Jun II

1980 245 20 Jun USFtolSCatalog of Seabird Colonies (1978)
1980 109 + 13 + 3 22 Jun-2 Jul "

1965 150 8 May Kenyon (1965)
1975 50 Jun Everitt and Braham (1980)

62 Aug. II

1976 100 Aug II

1977 149 Jun II

1980 94 25 Jun USFWS Catalog of Seabird Colonies (1978)

1965 50 8 May Kenyon (1965)
1975 30 Aug Everitt and Braham (1980)
1977 0 Jun II

Location

Tigalda & Adjacent Rocks

Kaligagan & Adjacent Rocks

Adjacent Rocks
Aiktak

Ugamak

Harbor seals are ubiquitous around all islands, though in relatively low numbers. They can be expected to haul out at
innumera~le locations not included in this table. This region has never been intensively sampled throughout the year.

2 Reported locations are those facing the Bering Sea or Unimak Pass.

"'-------, _.- -------



table 7.2. Harbor seai baulout aitea, Uni.ak Island to lvicbak 'a,.

Isanotsk i Ia.

Number of
Year Sea" Date Information Source

1960 550 3-4 Har len,oo (1960) in Froat et a1. (1983)
1965 0 8 Ha, len,on (1965) --
1975 125 Jun Everitt and Braham (1980)

0 Aua ••
1976 5 Jun ••

0 Aua ••
1977 0 Jun ••
1977 Preaent 13 Ha, Froat et a1. (983)

1967 200 2J Jun Iz•• bek RWI fi1ea in Froat et a1. (983)
1976 40 26 Hay Froat It al. (1983r-

1965 1500 21 Apr len,oo (1965)
1500 8 Ha, ••

1967 500-1000 3 Hay hembek NWIl £il•• in Froat et d . (983)
1500 19 Jul ••

500 17 Aua ••

1975 368 Jun Everitt and Braha. (1980)
414 Aua ••

1976 99 Jun ••
511 Aua ••

1977 422 Jun ••

1960 13 3-4 Har . len,on (1960) !!Frost et d. (1983)
1965 0 8 "a, lenyon (1965)
1975 14 Jun Everitt and B~aha. (1980)

61 Aua ••
1976 46 Jun •• >"U14 Aua •• "U
1977 12 Jun •• It

1981 2 16 Oct Froat et d. (1983) g.
•...
"1965 0 8 Ha, hnyon (1965)
'I

1965 20 4 Ju1 hembek NWR fil •• in Froat et a1. (1983)
III
III

1965 100 29 Oct hembek NWR, filea in Frost et a l, (1983) •••
0"1975 125 Jun Everitt and Braba. ff980) 0

89 Au& •• •••
1976 199 Jun •• (n

I Aus •• III
III

1977 I Jun •• •....
C/)

Continued ••• N."......,

Loc.tion

Unimak I.-Hainly N. aide

Sel Lioll PC.

Cape Lapift area

Bechevin Bay-Houtb

Cape Krenitzin

Amak laland

Sea Lion Rock

Cape Leontovich area

Cape Lieskof area

----~ ------~



Table 7.2. Concluded.

Number of
Location Year Seals Date Information Source

Bear River 1965 6 18 Jul Izembek NWR files ~ Frost et 81. (1983)

Cape Seniavin area 1973 40 11 Jul ~. Pitcher in Frost et al. (1983)
1975 10 Jun Everitt and-'raham (1980)

0 AUI II

1976 71 Jun II

0 Au. II

1977 2 Jun It

Ugashik Bay area 1973 40 11 Jul ~. Pitcher in 'ro.t et al. (1983)
1975 196" Jun Everitt and-'r.ha. (1980)

2 Au. It

1976 163 Jun II

438 AUI It

1977 215 Jun II

1988 1000+ 13 Jul J.J. Burn•• field notes
Cape Greig area 1975 0 Jun E~eritt and Braha. (1980)

0 AUI It

1976 1 Jun It

0 AUI II

1977 2 Jun It

Egegik Bay area 1973 300 11 Jul K. Pitcher in Frost et al. (983)
1975 50 Jun Everitt and-'raha. (1980)

0 ,,"ug II

1976 70 Jun It >'tl
0 Aug It 'tl

It::a
Naknek River Present Burn. P-area t'".>c
Kvichak Bay Present Burn. "
Alaska Peninsula (general) III

I»
'1

Bechevin Bay to Ugashik Bay 1984 (1984) r:r5294 28 Apr-4 Hay Izembek NWR Rep. 0

1985 1595 12-16 Hay Izembek NWR Rep. (1985) '1

en
IIIBechevin Bay to Port Holler 1965 1860 8 Hay Kenyon (1965) I»•...
II>

N.".co



Teble 7.3. Harbor ••el nuaber•• t the five ••jar h.ulout .it.e in the eouth.rn Irietol I., .re••

B.rrier blend.

MUIIb.rof
Y••r s•• le D.t. lnforaetion Source

1956 , 620 He, Hethi'en .nd Lopp (1963)
1957 1142 AUI "1975 4000-5000 S_.r l.e.bet HWI fil.e (1982)

2034 Jun Iv.ritt .nd Ir.h•• (1980)
208 AUI "1976 SS9 Jun ••

1204 Aul "1977 874 Jun ••
1981 150 27 Apr l•••bet RVR in 'roet et .1. (1983)
1982 1971 7 Jul l.eab.t IWI lIl.e (1982)
1983 995 10 Jun l.e.b.t HWI fil.e (1983)

1974 11 Jul "
1967 20 23 Jun l.eabet HWI in 'roet et aI. (1983)

85 9 Ju1 -.
200 26 Ju1 "

1968 100 13 Ju1 la.ab.t RVR !!Fron .t .1. (1983)
1966 250 21 Oct l••ab.t IWI in ·Froet .t .1. (1983)
1967 800-1000 11 Oet -.
1982 400+ 13 Ju1 Froet .t .1. (1983)
1965 350 19 Apr Kenyon (1965)

350 I llay ••
1981 150 27 Apr la.abet RVR filee. Gooe. eune,e
1982 190 4 lI.y ••
1983 125 28 Apr ••
1984 649 30 Apr ••
1985 105 15 lie, •• P.1986 40 5 II., •• '0
1987 325 3 II., •• '0

II
D

1957 431 ID.c Hethi ••n .ad Lopp (1963) "-•...1965 1400 II Ju1 Froet .t .1. (1983) N
1965 1500 9 Oct •• ....•
1966 8000 6 Jul Pitcher (1986) .
1968 1250 10 Jul II a:1969 3300 litJul " III

1970 2500 2 Jul II
.,
0-

1971 4100 18 Jun " 0

1973 1675 11 Jul "
.,

1975 6078 20 Jun Everitt end Brahe. (1980); Pitcher (1986) (I)
II1740 Aua Everitt end Brah,. (1980) III~•

Continued ••• N
4:-
'0

Location

lzeuek/HoU.:t Lalooae
(All Areee>,

Hor.e Bey

Appleaete Cove
Hoffet Point

Port Holl.r eree
(incl. Heleon Leaoon)

~-~----~~-----



'Tab1e 7.3. Continued.

Nutaber of
Location Year Seall Date Info~ation Source

Port Holler area (Cont.) 1976 7968 20 Jun averitt and Iraha. (1980); Pitcher (986)
1701 Aua Everitt and Irahe. (1980)

1977 4335 28 Jun Everitt and Brah •• (1980); Pitcher (986)
1981 500-600 10 Oct rroat et a1. (1983)
1985 4010 17 Jun Pitcher (1986)

Seal lalanda/Unill 1966 3200 6 Ju1 Pitcher (1986)
250 2 Aua ~. Pitcher in rroat et a1 •.098])

1967 200 5 Ma, ~. Pitcher.-.Dr,a file
330 I Jun "500 18 Jul "1968 300 2 Jul "350 10 Jul 'itcher (1986)
300 17 Jul ~. Pitcher. ADria file
400, 2) Jul ~. 'itcber ia rroat et al. (1983)
400 31 J;'I ~. 'itcher.-.Dria file
450 4 Aua ~. 'itcber ia rroat at al. (1983)

1969 900 30 Jun Pitcher 09ii)
1000 17 Jul ~. Pitcher in Proat at al. (1983)

1970 1000 21 Jun Pitcher (I9ii)
1600 25 Jul ~. Pitcher in Proat et a1. (983)

1971 400 5 Jun ~. Pitcher,-.Dr'G file
1000 18 Jun ••

860 • Ju1 "USO 14 Jul Pitcher (1986)
1350 2 Aua ~. Pitcher. AOr6G file

1973 374 11 Jul ~. Pitcher ia Proat et a1. (198])
1915 1137 18 Jun Iveritt andlirah •• (1980); Pitcher (1986)

75 Aua Iveritt and araha. (1980)
1976 786 20 Jun Iveritt and arah •• (1980); Pitcher (986)

241 Aua Everitt end areh •• (1980)
1977 497 28 Jun lveritt and arah •• (1980); Pitcher (1986)
1984 600 29 Apr I.e.bell HVI file. Gooae aurve,a >1985 1521 14 Jun Pitcher (986) '0
1986 650 5 •••, I.e.bet .WI file. Gooae aurve,a '0~1988 75 ~ 30 Apr S. Bill ••.USrwS (Pera. eo...) "Po

Ilnik .On1y 1971 3200 5 Jua ~.Pitcher ia,rroat et al. (198]) •...
••

Heiden 1965 . 2500-3000 Pitcher in rroat et al • (I98~)
...•

Port It Ma, ~.
8000-10,000 I Ju1 -.. a:2500-3000 I Aua •• II»

1966 800 7 Jun •• ..•
0"1500 24 Jun pi tcher (986) 0

2500 30 Jun •• ..•
1500 4 Ju1 " rn
2500 6 Ju1 •• ~

II»750 2 Aua It •. Pitcher in PrOal et al. (1983) •...
II)

N

Continued ••• VI
0



Tabl. 7.3. Continued.

Mllllberof
Location Year S•• lI Date IDfo~tioD Source

Port Heiden (Cont~) It67 800 5 "a, I. Pitcber iD 'rolt et al. (198])
350 1 JUD -.

2300 1. Jul •
1968 1200 2 Jul Pitcber (1986)

2500 10 Jul •
3000 17 Jul I. Pitcber iD 'rOltet al. (1983)

•00 4 AUI -.
U6t 1400 27 JUII Pitcber (1986)

2100' 29 JUII •
2100 4 Jul •
1300 • Jul •
2050 17 Jul I. Pitc~er iD 'rolt et a1. (lt8])

It70 4000 20 JUD Pitcber (l9H)
3100 21 JUD •
2400 27 JUD I. Pitcher ill'rolt et a1. (1983)
6500 2 Jul Pitcber (1916)
2100 I' Ju1 •

1971 1000 , JUD I. Pitcher iD 'rOlt et a1. (1983>
5900 1. JUII Pitcber (l9H)
2000 2 Jul I. Pitcber iD 'rolt et a1. (1983)
1600 14 Ju1 Pitcber (l9H)
1700 2 AUI I. Pitcher iD 'rolt It a1. (198])

1'13 4298 11 Ju1 Pitcber (I'H)
1'75 4714 1. JUD •

5273 20 JUD Iveritt eDd Irab•• (1980); Pitcber (1986)
4716 IS JUD 'itcber (1986)

.1'75 3453 Aul I.eritt aDd Irab•• (1980)
1'76 10,"1 20 Ju. I•• ritt eDd Irab•• (1980); Pitcber (1986)

4112 AUI Iveriit aDd Irab•• (1980)
11177 6222 2. JUD Ivaritt aDd Iraba. (1'80); ,itcber (1lI16)
It11 1100 , Oct 'rolt .t a1. (1983)
11184 1000 10 lie, AD,.C, liDI·Sa1.a
1"5 4700 17 JUD 'itcbar (111'6) >6196 1. JUD • ..,

4405 I' JUD • ..,
6035 20 JUD • •.,
5782 2l JUD " A-

1986 800 , lie, I•••bet IWI fi1•• , Coola luna, •...
"

Str0lonof Point 1956 100 Ju1/1ul MathieeD and Lopp (1963) ...•
•1957 1295 Dec • III•Cinder River 1965 1000 It May I. Pitcber iD 'roet et al. (It83) .,
0'1966 1500 13 Jun Pitcher (1986) 0

1000 24 Jun •• .,
950 6 Jul II en

2000 2 AUI I. Pitcber in 'roet et d. (lt83) ,.•2000 5 AUI -.. •...
•..
NContinued••• \It-



Table 7.3. Concluded.

Location Year
Number of

Seals Date Inf~rmation Source

Cinder River (Cont.) 1967
1968

1969
1970

1973
1975

1976

1977
1981
1985
1988

3000
600
800
700
800
200
200
500

3400
1500
350
875.
925

2867
113

3062
4503
1008
1530
350

1
o

300 +

18 Jul
2 Jul

10 Jul
17 Jul

. 23 Jul
31 Jul

2 Aug
27 Jun

.2 Jul
5 Jun

14 Jul
11 Jul
18 Jun
20 Jun

Aug
15 Jun
20 Jun

Aug
28 Jun
8 Oct

14 Jun
15-21 Jun

30 Apr

I. Pitcher in Frost et a1. (1983)
Pitcher (19ii'6)

"I. Pitcher in Frost et ale (1983)
-II

"
"Pitcher (1986)

"K. Pitcher in Frost et .1. (1983)
pi tcher (19ii'6)

"pitcher (1986)
Everitt and Braha. (1980); Pitcher (1986)
Everitt and Braham (1980)
P~tcher (1986)
Everitt and Brab •• (1980); Pitcher (1986)
Everitt and Brah •• (1980)
Everitt and Brah •• (1980); Pitcher (1986)
Frost et ale (1983)
Pitcher (986)
Pitcher (986)
S. Hills, USFWS (Per•• Comm.) ...•.



Tabla 1.4. Harbor e.a1 b.ulout eit.e, aortb.rn Irietol lay to YukDa li••r•

Location
•••• r of

'.ar leah o.t. Jnfo~tion Sourc.

1913 lSO 11 Jun ~.'itch.r in rroet .t al. (1983)
1t11 150+ 5 Jul J. lurne, nOt.e

1914 'r.e.nt AUI 'roat .t al. (1983)
1915 'r.aent 30 "ay-15 Jun "
1981 15-100 29 Jul D: Calkina !!rroet et al. (1983)
1981 11 8 lay L. Lowry !!rroat .t al. (1983)
1911 5 11 Jul 'roat .t a1. (983)
1980 30 23 lap "
1914 'rea.nt AUI rroat .t a1. (198))
1915 150 + 30 la, "'reeent 30 "'y-15 Jun "20-200 Jun , AUI Iv.ritt and Irah•• (1980)
1911 10 + 9-10 Jul rroat et a1. (1983)
1980 100 - 23 lap "

Varioua 'reae••t Varioua J. Irooka ('era. co...)
Unapacified 12+ 5 , 10 Jul rroat et al. (1983)
Unapacified 25+ $.' 10 Jul "

1113 20 • 12 Jul ~. .itcher i••rroat et al. (1983)
2 12 Jul ...

1911 38 + pupa Jul ADr" filea, rairbanke ~
'G

1913 30 12 Jul· ~. 'itcher in rroet et al. (983) 1
"1911 10'a + pupa 16 Jun-l1 Jul rroat et al:-(1983) Do~.
M1981 2 1 Oct Proat et al. (1983) ...•

1913 20-30 12 Jul ~. 'itcher i••rroat et al. (1983) =1981 300 1 Oct rroat et al:-(1983) ••tot

Various Varioue lurne ('en. e-.) c:rPreeent 0.,
1981 10 + 6 Oct Proet et·al. (1981) en

Various Preaent Varioue lurne (Pen. C_.) •••t-••
Continued ••• N

U>
W

lYichak Bay (incl•.
Sa1~n rlate, Half-ao ••la,
and Deadaan 8a••4,

Nuehaaak 'enineula
laat Sich

Capa Co••ata••Ci••
Tvakivak .ay ar.a

Hlah h1and
laat Side
Weat Side
North End
South Ind

Croo.kedleland

Round leland
Black lock

The Twins
Cape Peirce



Table 7.4. Continued.

Year
Humber of

Seal I Date Info~ation Source

1000-2000 Varioua AD"O filel, rairbankl
1000 !. 25 Jul rrolt et al. (1983)
458 24 Sep 0

900 + 28 Sep n

250-300 Late Jun-earl, Jul 0

2918 31 AUI (.ax. count) Johnlon (975)
2000 13-25 Sep rroat et al. (1983)

200 5 Ha, n

500 6 Oct n

200 Apr/Ha, n

3100 31 AUI It

3000 enel Sep It

2500 26 Sep It. Ta,lor, AD"O files
450 12 Oct "

70 + Hay (-anthly .ax.) Ha ••one (1987)
250 Jun " n

540 !. Jul " It

460 lUI " 0

500 Sep " n

180 + Hay It O'Neil and aaZgblo. (1987)
100 ; Jun " It

150 ~ Ju1 " ,.
205 !. lUI II It

221 Sep It n

Location

Hanvak Bay*

Cape Hewenham area

Security Cove

Chazvan Bay

Goodnews Bay

1966
1970
1971

1973
1975
1979
1980

1981

1983

1986

1987

Varioul yearl and elatel. Preaent in low numberl. Haxi.u. reported count wal 50 on
30 Hay 1975, al reported in FrOlt et al. (1983).

Varioul yearl and datea. Prelent in low numberl. Frolt et al. (1983).

Varioul years anel elates. Present. Haxi.u. reportecl count 150 (Z harbor aeala
unknown) on 17 June 1977, al reported by FrOlt et al. (1983).

Various years and datel. Present. MaximulII reported count 25 (Z harbor seals
unknown) on 17 June 1977, a. reported by Frost et al. (1983).

Continued •••



table 7.4. Concluded.

Location Year
Nuaber of

Seals Date Information Source

Kuskokwim Bay
NUIllerou.bar. and flat.

Islands off Cape Avinof area
and North. including:

Kwigluk Islands
Pingurbek Ialand
Kikeltek Island
Krekatok Island

Nunivak Island
Cape Hendenhall

(Hote: Spotted .eals in late Ipring, early auster, replaced by harbor
..ah in aUllllDerto autUllln. Sea.onal proportiona not we 11 known).·
S••pling in Hay showed 100% Ipotted 1••11 and .ampling in July ahowed
•• inly harbor aeals (ADF&G filea) - lelected countl are:

1972 2000 + 4 Jul Frolt et al. (1983)
1977 2000 + 17 Jun ••
1918 5650 + 17 Kay ••

6000 ~ 20 Hay ••

Varioul NUIllerou. Summer •
(probably apotted aeall in late Ipring-early lumaer
during July freeae-up. Proportiona unknown. HUIllberl
by locall al Q~.rou.).

Burn. (Pera. COIlllD.)
and harbor aeall
unknown but reported

1981 Burn. (Pera. COIlllll.)
••

80
20

4 Oct
S Oct

* Arvey (973) recognized the presence of both harbor and spotted aeals in Manvak Bay. Johnson (975)
found that on 31 August 1975. the date of hia higheat aummer count, 90% of 2918 seala hauled out ware
har~or ~eals and 10% were spotted seals.

~..,
1s•••
N...•·
lI:I•"i
a'o
"i

en••...
•.



Table 7.5. Sarbor I.al baulout lite. on the Pribi10f Iliandi.

Island
Rookeryl
Haulout

Sit. Y.ar

All 1870'1
1895

Curr.nt1,
Gorbatcb .1870'.

1895
Southve.t I., 1895
1I0rthSbor. 1895
All 1870'.

Current 1,
near Dalnoi Pt. 1982
All Curr.nt1,
All Currently

All 1870'.
1953
1973
1974

St. Paul

St. Georae

Walrus Island
Sivutch or
Sea Lion Rock
Otter Island

1975
1978
1979
1981

lIulaber Ti.. of
of Seah Surve, Information Source

Pre.ent Year round Illiot (l882l
Pre.ent Su_r Tru. (l899)
Pra••nt Y.ar ~ound !hit nud,
Pre.ent Y.ar round 11Uot (1882)

r.v Su_r True (1899)
Pra••nt Su_r True (1899)
Pra.ant S~r Tru. (1899)
Pr•••nt Y.ar rouad Illiot (1882)
Pre.ent Y.ar rouad nit .tud,

40-50 Su_r rro.t .t al. (1983)
r.v Yaar round !hit .tud,
rev Y.ar rouad !hil .tud,

Preeeat Y.ar round 11Uot (1882)
Pre.eat 14 Jul Scheff.r (1977)

500 + 12 AUI rro.t .t al. (1983)
425; 7 Jul Joba.oa (1974)

1080 ; 9 Jul ••
1175 ; 17 Jul ••
340 ; 27 Jul ••

1050 ; 29 Jul ••
1190 ; 2 AUI ••

610 ; 7 AUI ..• :-
1075 ; 9 AUI •• 'G
375 ; 12 AUI •• ell

D495 E 20 AUI •• Q-•...1210 24 AUI " M700 + 25 AUI ••
200 ; 16 Jul rro.t It al. (1983) ....•
300 2 Ha, " III707 16 Ha, lell, (1978) III

250 !. 13 Apr rro.t .t al. (1983) '1r;r119 26 Jua Prib. l.l.'Ana. Rep. (l981) in Fro.t et d. (1983) 0
'1

en
ell
III•...
CD

Nva
0\
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Tabl. 8.1. I.port.d count. ~f p.cific walru ••• at h.ulout •it•• ia the •outb.ra Iri.tol la, ralioa •

Ifaulout llIIIb.rof Ti•• of
Location 8i~. Y.ar lIalru••• 8un., lafor••tion Sourc.

Uniuk IIland Ott.r .oiat 1967 'ra ••at 11 lie, l•.-b.k HIlI fil••
Auk hland Aaak lala" 1962 100-120 8 Apr J. lurn., fi.1d not••

1969 100 15 Apr 'ro.t .t a1. (19.3)
1979 500 21 Jun •

400 15 Jill •
50 21 Jill •

0 26 IlIaI •
20 29 AIlI •

4-5 1 8.p •
5 5 8.p l••ab.k HIlI fil••
9 6 8.p 'ro.t .t a1. (1913)
0 11 Oct •

Ilea, Aut_-1 loy •
1980 0 7 lie, •

0 6 Jila •
0 2J Jua •
0 2 Ju1 •

1'81 0 , "r •
0 7 Apr •
0 11 Oct •
0 16 Oct •

1t12 0 13 Jill •
Port Moll.r ar.al B.r.nd ••a la, 196. lip to 1000 20 Apr 'ro.t .t a1. U9l3) ,.

Port Moll.r (iael. 1969 200 + Jaa/,.b 'a, aad Lowry (1'81) 'V
'V

Ifarbor Pt.) 1'76 1000'. (off'hor.) 8_r 'ro.t .t a1. (1913) •
,r••• at I_r 'a, aad Lowr, (1'81) 1

197' 2000-4000 Apr/", 'ro.t .t a1. (19.3) .,..
••400 Hid lie, •
CD1'80 750-1000 6 ••, • •'00 + 2' lie, l•••••k IVI fil••
'Uup to Ifoo Lat. lie, • •n

Pt. Divide 1982 21 Apr l••abek HIlI fil•• .,..
4 "'0 27 Apr • .,..

nBear River 1918 140 2] Apr l&eabek HWI fil••
1919 100 17 Apr ADF'C. Fairbanka C••...

Port Holler to Herendeen Bay 1983 3250 26 Apr l&aabek HIlI fila. •••c:•••Contiaued ••• ..
N
\II...•



tab1. 8.1. COntinued.

limber of Ti. ofLocation Y.,r Walru ••• Surv.y lnforaation Source

Cap. Seni•.•iD 1978 140 23 Apr J. S.rvi •• Aleutian I.laDd. IWlHan, Apr Fay and LowrJ (1981)1979 tI.n, Apr/Ha, ••1980 Hall' Lat. liar ••600 5 Apr ••500-600 7 Apr ••50 10 Apr ••0 13 Apr ••0 14 Apr ••1000-lS00 16 Apr ••1000 17 Apr ADF'C. KiD' lola.oh383 11 Apr Fa, aad LovI'J (1981)200 IS la, ••. 1 20 tla, ••2 21 II', ••100 22 •••r ••130 23 tlay ••Departed 25 tla, I.e-bet IWl fil••1981 1500-2000 7 Apr Fa, alldLowr, (1981)250 !. 8 Apr l•••bet IWl 'fi1••60-100 9 Apr Fa, and LowrJ (1981)100 10 Apr ••40 11 Apr ••34 12 Apr ••0, 23 Apr ••0 7 ••" ••1982 F,v, if .ny Apr/lta, I••abet. IWl file.1983 2500 31 Har ••1000 !. ,.Apr •• ~
'"3500 26 Apr •• ..,75 7 •••, •• •p250 19 JUD •• Q.1000 + 13 Apr 1•••bet IVI file. •...
M150-200 28 •••, ADF.C. KiD' Sola.on
00400 !. 14 JUD •• ·1984 .•0-50 24 Apr I. Wilko 'DIFVI Kin. Salaoll
'"625 29 Apr l.eab.k IWl fil•• ••150-170 9-18 tI., R. Wilk, usrvs lina S.l.on n•...1985 0 3 Apr Iaeabek lVi' fi1•• "'0 12-16 Hay •• •...
n1986 132 25 Apr I. Wilk. DaFSW lina Sa1aon a::1987 200 16 tlar S. Bill •• Darvs (Per•• Co••• ) ••3000 26 tlar n ...
tot2500 2 Apr It c:•3300 5 Apr •• ••

Continued ••• Nva
CID



Tabl. 8.1. Coaclucl.d.

1

Locadoa '.er
•••• I'of

Vall'uI.I
Ti. of'un., lafo~tioa SoUl'c.

Port Heidea

Ciader liver

Egegik Bay

1917 2000
1200

51t
200
a5
5

50-60
200
100
300
350
500
100
200 +
150 -

50
30
60

120
100

o
1800
1500
1000
1000

6 .,1'
J .,1'

24 Apr
t Ju.

U Ju.
14 10.
23 Apr
2J Apr
28 Apr
1 Ha,
2 Ha,
3 lIa,
4 Ha,
4 Ha,
5 Ha,
6 Ha,
J ilia,
8Ha,
t Ha,

10 ilia,
11 .,
12 ilia,
nita,
14 •••r
15 Ita,
Jua/Jul
30 Jua
15 Ju1
2 Oct

ilia,.,
En1, Oct
Lit. Hay
1 Apr
2 Apr

8. 8illl. U.IY. (,.1". eo...)
•••••
""
"••
••
••

l•••b.t •••• fi1.1
•• Hilll. U.IY. (PII'I. eo...)

•••
If

••
"•
•
•

Fay aad Lowl" (1981)
Frolt It al. (1983)

••
•

~
'a'I
1.-.••
C»
•

190

1979 Pl'lllat
40

50-60
1

F.y and Lowry (1981)
Frolt and Lowr, (1983)
F.y aad Lowry (1981)
FrOlt It .1. (1983)

••

"If

l':.-.
"'.-.n

~•...
2•••..

1962
1963
1911
1913
1983

Prellat
• fIll

.Prla.nt
I
1

1000 +
200-250

ADF6G, Kina Sol0.0n
••

An unkno ••n number of "al ru.ea are reported to haul out on Deer hland, whicb it ia the narrow.bet ••een Port Holler and Herendeen Bay.



Table 8.2. Pacific va1ru. h.ulout eite., northern Iri.tol ley to larine Streit.

Location
lueber of Ti_ of

te.r Walru.e. Survey Infor.ation Source

1953 0 29 llay ,. '.y, ute'
250 !. 22 Ju1 J. Brook. in 'ro.t .t 11. (1"983)

195. 0 12 llay ,. "J. ute.
1953 600 + 29 IlaJ 'ro.t at .1. U9l3>.50 ;- 22 Jal •
1957 899-100i Ja. •
1951 300 12 llaJ •

2 25 Jan •
195' 10 Au, •
1974 'ra.ant Au, •
1975 Pre.ant 30 "'J-15 Jun n

1976 1000 !." 12 Jan •
1957 -20 Jua ,. "J. note.
1953 400 + MaJ 'roll at .1. (983)
1954 500 !:" MaJ •
1955 S_ MaJ •
1957 500 Au, •
1951 2-3000 MaJ/Jun ••
1959 3076 Jun •
1960 1-2000 Au, •
1966 200 Ju1 Lowry at .1. (aapub1.)
1961 1000 Apr 'ro.t at .1. U9I3)
1970 500 !. loy •
1972 3000 S_r AD"C fU ••
1973 1000 Ju1 •• ~

'V1974 3000 + Ju1 •• 'V
1975 10,000 !: Su_r • It

D1976 8-10,000 23 Aue n Q-

5210 S., T."art ••••••• 1 ia 'ro.t at .1. (983) •...
"1977 10,000 + Jua/Jul T'Uart .ad 1,"1 "tT975) C»1910 1500 + Lat. liar AD,", DUlla,b_ ·4000 !: 17 Apr AD'". Ii., 'ola.o. "Ct11,600 Jun T•••art".ad Z,bel la 'rOlt .t .1. (983) •1981 5000 Apr/llaJ 'roat et .1. (l9lSr : n•...16-12,000 Su_r 1Or'o fUa. tot>

1982 10-12,000 S_r II •...
n1983 2000 Aue II

-:1984 80-100 16 J.n ADr.C, Dil1ialb•• ••6000 + Ju1 AD,.C fil•• ~
1985 6112 .- 29 Jun " ••~1986 12,400 Su_er Sherburne .nd Lipcb.k (987) ••••

Continued••• N
0-
0

Biah hl.nd

lortb Twin 1.1.nd

Crooked h1.nd
Round hl.nd



Tabl. 1.2. CoDciDU.d.

'.ulouC ",1' of ti_ of
Locatio. .h. ".al' Vain ••• 'un., 1.fol'8&cio.'OUI'C.

Hale_iec.1' tela&4 1935 I JUD 'I'oet.C al. (1983)
1953 0 29 Ita, II

0 22 Jul "195. 0 12 Ita, ••
1974 'I',••DC Aul ••
1975 'I'e•••t 30 1ta,-15JUD II

Cap••• il'c,al',.1 1911 2100 .., 'I'o.c.C .1. (1913)
1913 UO I ~'I' I. ,.,101',AD'6a. Di11iD.b••

4 21 ~'I' ••
0 1 Jua ••

3100 • Au. II

6000-7000 17 ~i. ••
7000 2J Au. ,••••I'C.ad Z.b.l (1985) ia AD'6a fil••
5000 22 h, I. 'e,lol'.AD,6O, DUn ••hi.

0 26 h, ••
'00 12 Oct ••

1914 'SO 1. J•• I. ,.,101'.AD'6O, DUli ••baa
125 • 1. J•• •••• ,_1' O·.U .Dd •••• 111_ (1t17)

1985 ISO t 1 Ju. AD,6O, ,.bba •••
12,_ Jul •••••oaa (916)

1'" 11,'00 ,_1' 0·.i1 .Dd •••• bl_ (1917)
1917 ,. '-I' ••

Cape ••••ab•• 81'" 1'71
_.

Ju. ',o'C et el. Utl3)
1'7' u, 'e 400 ~,d••"_1' ••
lNO u, 'e 400 I,d•• ••
Itll _, t. 400' • I,d•• It
I_ 710 ,-" 0'.11 ••••••• b1_ UII7) ~lM7 " •••• e . •• 'V

S,cul'it,Co". '1'" 1'7' 2$-30 .., '"o.t .t .1• (913) 1
1t13 10,GOO 1-4", _H fU •• , htla.l I
1'7' aJ •• , 'I'''t.t .1. U,I3)

~.
Gooda••••• , '1'•• " 1

CD~.250 .." •• •
l.i.i11i••ok 'I'~' 1961 SOOt Jua II tV•n
NUDivak lala.d •...

"'•...
Nortb Side 1978 200. Oct"'o" 'I'oet.C .1. (l983) n

C
Neal'Cape leolin 1978 200. lov-Dec " •...

•••
Cape "ohican Varioue 'ree.ac Su_r-~ut_ Loc.l lafor••nu c:•••..

Coaciau.d ••• N
CI'~ i

.....•••...•..•.... -. .J



Tabl. 8.2. Cootinued.

Haulout Hueber of Ti.. of
Location Sit. t.ar Walru ••• Surv.y Infor.ation Sourc.

Cap. Vancouv.r (IItip 1978 Pr•••at Oct Froat et al- (983)
of N.lsoo Islaod)

1.1 blaod : 1971 200-300 Juo "
lI.sboro blaad 1961 200 IS AUI Proat .t al. (19.])

1963 200-400 Juo/Ju1 "1964 0 7 Ju1 ••
1971 A f." JUD/Jd "1980 100+ S-r "1981 100+ Iu_r "

Cap. Darby ar•• 1979 7 21 Ja. "1981 '0 IJua "1 4 Jaa "1 , Jlla "
Sl.d •• bland 1971 1000 + 16 Jul "1976 A f.,,- lu_r "1980 2-3 I_r "1981 2-1 I••_r "
Pribilof ls1.od. 1899 "I.tar.iuted" Tr••a (1.99)

St. 'a••l 1898 &ltaadoaed Jordaa aad Clark (1898)
St. Georla 1898 AII.DdoDed "
Walrus blead 1870'. Af ••• Su_r l11iot (1882)

1874 Pra.aat Su_r "1898 AbandoDad Jorda •• ad Clark (11'8) .t-
1979 1 U Apr 'roat at .1. (I'll) 'a

It
POtter blaDd 1898 &It.DdoDad Jord •• aad Cl.rk (1898) Q-

1979 1 U Apr 'roet at .1. (I'll) •...
••

St. Mettb." I.laad 1874 0 '-U Aul 11110t (1812) CD·1916 '00 8-12 Jd 'aalia (l920)
1957 0 Jul-Aul 11ai. (195') I'd•1986 0 10-1' J"D L. '-tJ, 'antae· n, •...

Bortb Sida l'7S 2 27 M., hoat at .1. (l9U) HI•...
n

n.ar Glory or Ru••i. Ca,. 1'80 80 22-23 S.p ho.t at .1. 098]) -=•nearCa,. Upri.bt 1981 UO Aut•••a II
•...
'11982 160 Su_r II c:
lID

II
ItLunda !la, 1982 180 Su_r lID

N
CootiDU.d ••• 0-

N
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Table 8.2. Concluded.

lI11ulout Numbel' of Time of
Location' Site' Year Walruses Survey Information Source

King Island 1979 1000 + 19 Jul Frost et al. (1983)
1980 5000 + Jun-Sep ••
1981 1000 + Jun-Sep ••
1982 800 + Jul ••
1983 2000 + SU_I' R. Koeauna (Pere. Co_.)
1984 2000 + Jul-Aul ••
1985 1000 + Jul-Aua ••

Little Diomede Is1.4 1974 Numerous SUURer-Au tUian Frost et al. (198»
1980 Nu••el'ous Su••••el'-Autumn ••

1 According to O'Neil and lIaggblom, significant reoccupat[on of haulina arounds in the Cape Peir.;e area
did not OCCUI'pl'ior to 1983. lIoweYel', Fl'o.t et al. repol'ted aianificant u.e atartina'in 1981.

2 We have distinguished, al'bitl'adly, between h.ulout alte. th.t al'e reaularly u.ed (A) .nd thole u.ed
irregul.l'ly (~). Walruses of both se.e. and all age. use haulout .Ites in the St. Lawrence Island aa
they are migr.tina .outhward, pri •• rily durlns .utumn, .he.d of the •••• onally .dY.ncins a.a ic •• D•• d
and dying animals are commonly found.

J .'urie (1936) in Geist and Rainey (1936) discusses the p~esence of a for.er haulout alte at East Cape,
and stated... •• It is a well known fact that In oldel' daya wall'u.ea haul.d up in ar.at numbeu .t both
of these places (Punllk Island and East Cape) •••••• lie further indicated that walruses hequented East
Cape annually, "though in small numbers". The site referl'ed to as East Cape is unknown to us; it might
be Northeast Cape or Southeast Cape (- Kialegak).

·4 Walru •••• cominl £1'011I tho lal'le, estabUshed haulout aitea on 8ia Dio.ed. Iliand, 2.7 .U.s from Little
Diomede Island, have relleatedly tded to again eliitabUah haulout slteli on Little Diomede. To date, those
pioneering efforts have been unsuccessful due to hunting and other SOul'Ce8 of di.t~rbance by people and
dogs.

:
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·ppe_ia 9. Glo••• ry of Sci.atific Tet'U 265

-~E1 , •••• t_ ,. iCliftUle m.-

Definitioa. of th. follovia. tet1U ar. b••• eI on st.nd.rd u•••• in' the
scieatific liter.tur.. In tb. c••• of piaaiped., terai1lO1ol1i. not con.i.tent
in the scieatific lit.ratur.; a. noted ia Boov.r (1988a:161),"•••Criteri. u.ed
to diatinauiab rookeri•• and h.ulouts '1'. uacl.ar and diff.reat between
re.ioa ••••••• Ia this report, v. h.v. u••d terainolo.y tb.t i •• ppropriate and
mo.t relev.nt to th. four .peci •• of pinniped. coa.idered in tbi •• tudy.

1. Pioiec! T.raillOloll

B.ulout Site A .pecific loe.tioa 0•• l.nel or ice vb.r. pinniped. (and
••• otter.) cliab fra. tb. v.t.r (i ••• haul out) to re.t,
br•• d•• iv. birtb, c.r. for tb.ir youn•• mit, andlor
th.~r.lUlat. (Ii •• 198'; Boo..rI988.. 1988b; Se••e and
Cb...... 1988)•

1l00k.l'1 • tera u••d to d.fine .pe~ifi~ terr •• trial haulout sites
vbere adult ul •••• 110•••• nel fur ••• la re.t, defend
t.rritorie •• rou••4 f_1 •••. aII4 viler. br.eeliD" pupping
.nd nurdn. of youna b,. f_l.. occur. <rhcu. 1986j
Boover 1988.). Th•••• it ••• re u.~11,. .10na beaches or
rocky 110p.. n•• r tb. v.c.r (calki ••e •• Pitcher 1983j
Ii•• 198.5;Lou.bU••• t ale 1914. 1986, 1987). In generaI,
rookerie. ar. loc.t •• f.r fre. c01ltineacal laDd lDa•• es
(li.1 198.5).

.--.

a.ulin. Groull4 A tera u.ed to define dt •• vb.n .ubadult ule and sOlDe
.ab.dult f••• l. north.rn ••• 1i01l8aDdnortherD fur seals
cOD.re•• te durin. tbe _tiq' •••• 011 (GeDtl'1and Kooyman
1986; lferrick 1987). Th•••• it •• '1'•••• ociated with
rook.rie. but, e.peci.lly i.. the c... of northern fur
••• 1.~ .re u.ually inl.Dd 'D4 f.rtb.r fra. the shoreline'~r'~- tbaa rookeries (Eoaloff 1986).

a.ulouts
':~:.~.... A tera u.ed to define .ite. vber. northern .e. lions haul

oue,...•ener.lly to re.t, duri. the non-breeding season
(Boover1988.). Thi. tera i•• 1.0 u.ed in • moregeneral
.en•• to de.iID.te auy pioipe4 haulout .ite that is not a
rookel'1(Ii •• 198.5;aoover 1988., 1988b;Se•• e and Chapman
1988).



Appendix 9. Acou.tic Terminology 266

2. ACOOftlC filNDOI.oOG!

Sound Level or Received Level, Lr
The sound pressure at an observation position expressed in
logaritbmic terms

where the reterence pressure, Pr = 1 microPascal haPa)
Source Level, Ls .

The sound pressure at an observation position 1 II trom an acoustic
source (dB re haPa at 1 m)

Transmission Loss, TL
. The reduction in sound level with distance along a given acoustic

path caused by spreading loss and absorption loss components

TL = Ls - Lr. dB re 1 •
Source Directivity, D.

The change in acoustic output ot a source as a function or aspect
angle 111 both the horizontal and vertical plane. Generally

,expressed as a logarithmic ratio

D = 20 10g10 pIP. dB

where p is the pressure in a given direction and PII is the lllUiIlum
~ource pressure in a reterence direction.

Sound Wavelength, 1 (II)
1 = cIt, where c is the speed ot sound (II/sec) and t

is the trequency (Hz).
Spreading Loss

Th.reduction in sound level caused by geometric spreading of sound
energy, generally expressed as cylindrical spreading (10 10g10
range) or spherical spreading (2010g10 range).

Absorption Loss, Ay
The reduction in sound level caused by volumetrlcabsorptlon of
sound energy by the transmission medium.

..
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1

-Retleat1all Lou (RL)
Tt1e'Nduotioa 1DSOUDdlevel atter renectioa ttoc. aDab80l'ptive
surface, e.easecl in loprithaie tenu

whereLz.etand Line are tbe retlected and 1Deident sound levels at
1 • t~ tile ret ect:ion po1Dt.. .

SoundSpeed Protile ,
. The var1at1oDot tbe speed ot sound •• a tuDctloa ot water depth.

Gru1nl Anile ,
The aDlle between tbe sound propacatlon direction and a retleetins
surtaee. '

Critical Anile
The retlection loss is 0 tor Irulnl aDlle. le.s than tbe critical
anale.

Shear Vave _
A_tbad ot wavepropaption ln solid aed1&wben1Dthe particle
_t1OD 1a tnnsver.e to tbedlrectlOD ot, propaptlO11. (In aD
aaoutlc wavetbe particle _tloa 1a all"'" vlth tile direction ot
propaptloa.)

Acoustic RaJ '1'beor7
AsolatlOD to tbe acoustic waveequat10Dvb1abconslder's sound
propapt1Dl u unitol'tl phase wavetronta alOftea path (ray) deter-

.aiDed by tile ini tlal radiatlon dlrectl_ rro. tbe source aDdthe
retracti •• properties ot tbe III8dl•• ; (s1a1lar to optical theory tor
l1pt) uaetU1 tor deep water and blp. frequencle••

AC0U8tlcIaIwal MadeTheol'1
l 8olat1. to tile acoustic waveequatloa wIllabCOD81der8sound
Pl"'P'pt1- _. series ot acoustic staDd1nl wava (noraal lDOdes)
WWIIt ••••• tile bauDdarJand SOW'cecanditl0D8 specitied. The
pre•• lJr_ •• v1butlons trOll a series ot JD:I•• are added to live the
total: aaaunlo pressure at a selected observation point (s1mllar to
~. aoautlc theory); useful tor shallow vater aDdlov
.tNqu.al_.
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