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MARINE MAMMALS OF NORTHERN PUGET SOUND AND
THE STRAIT OF JUAN DE FUCA
A Report on Investigations
November 1, 1977 - October 31, 1978

R.D. Everitt, C.H. Fiscus, and R.L. DeLong

ABSTRACT

This report describes the results of the first year of
a two year study designed to determine the abundance and
distribution of marine mammals in northern Puget Sound and
the Strait of Juan de Fuca. An account describing each
species of marine mammal in the study area was prepared with
data collected during monthly aerial and small boat surveys
and from an extensive literature review. The river otter
(Lutra canadensis pacifica) is common in the area, and of
the five pinnipeds that occur, only the harbor seal (Phoca
vitulina richardsi) is a year round resident. Haul out
behavior was studied to determine optimum survey times and
an estimate in excess of 1,600 was made for harbor seals in
August, the highest estimate for any month. Two sea lions,
the California sea lion (Zalophus Californianus) and
northern sea lion Eumetopias jubatus) are common during
winter months. These two species arrive in the study area
in October and leave by May. A maximum of over 260
individual sea lions were observed during 1977-1978.
Fifteen species of cetaceans occur in these waters, most
only rarely. Resident species include the minke whale
(Balaenoptera acutorostrata), Dall porpoise (Phocoenoides
dallii), harbor porpoise (Phocoena phocoena), and the killer
whale (Orcinus orca). The first two species are most
frequently seen in the spring and summer months; the latter
two occur year round.
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Yo

i The inland watersfof,Washlnqton, Strait -of Juan de Fuca
and Puget Sound, are unique waterways ideal for commercial
and recreational uses. Growth of the human population in
tpls area and continued development, however, have caused
increasing concern over potential environmental degradation,
with prlmary‘1nterest;focus;ng on.a continuousdflow of waste
into Puget Sound. Of more recent concern has been the
efffect of increasing petroleum transport and associated

eflnlng operations on Puget Sound. The development of
Allaska's o0il reserves and consideration of Washington as a
301nt of departure for transhipment of petroleum products to
other areas of the country has also become cause for

oncern. CoEaTma s

In response to these threats to the biological
“resources: of Puget.Sound;:research-hasrbeenrinstigated to
document their effects:~-This research,ﬁwhlch hasubeen«? ¢
gunded*partly by the Unlted States Env1ronmental Protection
Agency: (EPA) "and: admlnlstered through the NationalsOcéanic
<and- Atmospherlc Admlnistratlon 31(NOAA),Mar1ne ‘Ecosystemse
(Nnaly51st&MESA)wPuget Sound-Project=Officey is:designed.td

evelop--an understanding-of- -the - ecosystem:of“Puget;Soundfand
the Strait-of Juansde«Fucay to compile: baselrnecdatasfor ‘the

areah and. to 1dent1fy the potentlal consequences OF o
petroleumetransporteanstransferwoperatlons i e}ztgii
f“f asmiz cav s W a0 arzrgve 30 0% bbfh“:a ehHw 1oivade’

| . :A MESA funded study .of thé .distributionnand.;abundance
.of cmarine mammalsi in.northern Puget. ‘Sound..andtheStrait..of
Juan de~Euca,; -is. belngwconducteduby NOAA isczMatine Mammal « *
D1v1s10nx(MMD),»Northwest and:AlaskasFisheries . Center - n
(NWAFC),iNatlonal Marine Flsherles Service (NMFS);- Seattle,
WA The . objectives;are:to: 1) Determlneethe seasonal.
populatlom status -of - each’spec1e5aoﬁ -marineé mammal- 1nvthe
area,a2 ) sDescribe - specific-locations used*51gn1f1cantly by
thesegpopulatlons4 and. 3) Characterizesthe various =
populatlons,and their hablts;whlch may. increase their:
Nulnerabllltv to petroleum-related activities: -~~~ - -
1oLm L ¢ manega owt EEREEE AT S e R R I

.+« This report; covers -one: cyear of research (November - --
1977 - October 1978), which is the first of a two year
study. The second year activity, to be completed in the
fall of 1979, will permit documentation of any annual
variation and allow compilation of more information for
areas not adequately examined in the first year.




I-A. Marine Mammal Research in Washington

Research on marine mammals in the United States was
limited until passage of the Marine Mammal Protection Act of
1972, which obligated the Federal Government to determine
status of marine mammal stocks of national interest.
Generally only those species of commercial value or those
regulated by international treaty (e.g., northern fur seal,
Callorhinus ursinus) were studied significantly prior to
1972, and in Washington opportunistic research formed the
basis for most of the early literature.

T.H. Scheffer, a biologist with the U.S. Fish and
Wildlife Service, carried out research on the harbor seal
(Phoca vitulina richardsi) and published some early accounts
of its feeding habits under the impetus of concern over the
impact of these animals on commercial fish species.

Scheffer (1929; 1931) showed that salmonids comprised only a
small portion of the total prey species and was an early
voice calling for sound management of pinnipeds in the state
(Scheffer, 1928).

Unusual observations and new species records have
regularly appeared in the literature (e.g., Bonham, 1942;
Stroud, 1969; Balcomb, 1972). Wilke (1943) described a
methodology for collecting harbor seal drawing on the
experience of local bounty hunters. A paper by Wilke and
Kenyon (1952) relates the results of stomach content
analysis of fur seals, sea lions, and one harbor porpoise
(Phocoena phocoena) some of which were collected in
Washington waters. 1Initial attempts to determine pinniped
stocks on the Washington coast by aerial surveys were
attempted in the 1940's and 1950's (Scheffer and Macy, 1944;
Kenyon and Scheffer, 1952). The first records of California
sea lions (Zalophus californianus) in Washington were
reported in these studies.

V.B. Scheffer and J.W. Slipp (1944) compiled the first
natural account of the local harbor seal since that of
T.H. Scheffer. This work was the result of personal
observations of the animals and interviews with local
residents. Scheffer and Slipp (1948) also described
cetaceans common to Washington in a report based on
accumulated records, personal observations, and interviews.

M.A. Bigg (FRBC, Nanaimo, B.C.) has published results
of work on the biology of local harbor seal populations
(Bigg, 1969; 1973; 1974). Bigg and Wolman (1975) published
a study of live capture of killer whales (Orcinus orca) in
inland waters.




Under-.Dr. Murray Johnson,” ‘graduate students with the
University of Puget Sound (UPS) have continued work with
harbor seals since the late 1960's. Arnold (1969) reported
on a-feasibility  study-of Gertrude=Island-as~a research
site: and Newby.(1971) presenteds additionalzdetails’ of the
harbor«seals of thatr island. A~réview of the population of
harbor seals-<dinnthe: stateKGOCumented a« population:.decline.
overzthe years!yNewby;,24973). :With funding:from- the Marine-
Mammal Commission< (MMCY).and-. the NMFS+: research. conducted: by
UPS scientists.expanded.to the- coast, concentratlngnln thex
Grbys Harbor” area: (Johnson: and: Jefferles, 1977).. This study
continues and Johnson and-Jefferies-are .presentlytstudying
movements of harbor seals using radio telemetry.

‘ Ser, o nEl M L2073 edt e 1R LG0T MRS
:..Undergraduate students. of The Evergreen- Statec College,

Olympia; Washington studiéd. thércurtrent: abundance.and <o~
distribution of:thec harborvseal; pr1nc1pally41n southern
Puget Sound-and:Hood.Cahal (Calombokidis~vetszal., 1978);  ~.
examined: pollutant levelsvlnrtlssueﬂsamples, and:comparediv <
thls\levelrw1tthrev1ous*work +from: ther area by Arndt’(l9750
-aL e A e zoasgivtelg 30 coamzioaam Dooc:oos Y oon o

I The MMD has been involved with research onklocal marine
mammals for several years. Pelagic collecting expeditions

the=- MMD off-the Oregon:and. Washington: coasts forinorthern

r seals. havesaccumulated.data:on severalbspe01es ihtthe s
anea.s Anﬂattemptftotcollect largé. ¢cétaceans:in northerno -~
nget Sound;:iny1965:wass the. first byl MMD. personnel, tovobtain
marine mammaly specimens inuthe, inland. waters:of: Washlngton‘“
(FlSCUS and-Kajimura;:1965)% 11 The- ‘Moclips:Cetalogical rorni
Soc1etyﬂ1n1t1a¢ed Orca Surveyy: aiphoto study of°kiltler- -~ =
whales (Orcinusworca) in - Washingtdon waters,; which was .
or&glnally funded- through:thesMMD in:1976..- The-current. ¢
level of ‘funding-has!beenzreduced tOwanclude only:the toll
freée; publiconreporting-systém ot "Whalé“Hotline":  Important
sighting. records- have beentaccumulated by:this Society-over
the past-. few years-as-a-resultcof .this:systems. g™ - :

I § - B -
In 1974-1975 a cooperative research program between the
MMP-~ and .the Washington Department of Game (WDG) began. The
primary~objective_was;aerial and vessel surveys of killer
whales in Puget~Sound though-the:occurrence of other species
were noted-as.well.w.Unpublished data from .this work has,'
been useful in. preparing the present report. - :
N -5
~«3The-MMD has also attempted. to coordinate the recovery
of stranded animals locally by providing technical
assistance; storage space, and, 6 logistic support. Sighting
records of marine mammals that are accumulated
opportunistically from various locations®in Washington are

maintained in a computer data bank as part of the Platforms

]



of Opportunity Program (POP). These records come from NOAA
research vessels, commercial fishing operators, and private
individuals.

In addition to its work through MESA, the MMD may
expand its research in Oregon and Washington, to. include
studies of marine mammal commercial fishery interactions.

I-B. A List of Marine Mammals of Northern
Puget Sound and the Strait of Juan de Fuca

The marine mammals reported from this area represent
three orders. Research effort was directed at those species
of marine mammals which, from the literature, are known to
have occured in the inland waters of Washington. No
occurrences of new species were documented during this
study. For the purpose of-this report we use the
nomenclature of Rice (1977), except for the subspecific
spelling of Phoca vitulina richardsi which was recently
corrected by Shaughnessy and Fay (1977).

Order: Cdrnivora

Family: Mustelidae

River Otter
(Lutra canadensis pacifica)

Family: Otariidae

California sea lion
(Zalophus californianus)

Northern (Steller's) Sea Lion
(Eumetopias jubatus)

Northern Fur Seal
(Callorhinus ursinus)

Family: Phocidae

Harbor Seal
(Phoca vitulina richardsi)

Northern Elephant seal
(Mirounga angustirostris)




Order:

MySticeti

Order: Odontsceti’ “33

Family: Escbrichtiidae

‘Gray Whale -
(Eschrlchtlus robustus)

Family: Balaenopterldae
h IRY
. Minke Whale
(Balaenoptera acutorostrata)

s A

~ Fin Whale
(Balaenoptera physalus)

Humpback Whale -
(Megaptera novaeanqllae)

|
|
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Family: Delphinidae

Whitehead Grampus
(Grampus griseus)

Pacific White-sided Dolphln.,

(Lagenorhynchus obllquldens)

Saddleback Dolphln
(Delphinus delphis)

False Killer Whale
(Pseudorca craséidems)

Shortfin Pilot Whale
(Globicephala macrorhynchus.)’

Killer Whale
(Orcinus orca)

Harbor Porpoise
(Phocoena phocoena)

Dall Porpoise
(Phocoenoides dallii)

c



Family: Physeteridae

Pygmy Sperm Whale
(Kogia breviceps)

Family: Ziphiidae

Goosebeak Whale
(Ziphius cavirostris)

North Pacif;é Giant Bottlenose Whale
(Berardius bairdi)

II. METHODS AND MATERIALS

i

To achieve the research objectives of this project a
strategy was devised using several different methods to
obtain population data of marine mammals in the study area.
Included were direct censusing of the larger populations of
pinnipeds using aerial, small boat, and land observations.
The compilation of records and observations from published
and unpublished sources provided information on species
which were not observed during field activities or are
infrequent or rare visitors to the area.

II-A. Study Area

The research' area is the waters of the Strait of Juan
de Fuca and northern Puget Sound (lat. 48°N - 49ON; long.
122°30'w - 124°50'w) (Fig. 1). 1In the San Juan Islands area
over 180 major and minor islands, islets, and reefs exist.
Large tideflat,6 areas are found in Padilla, Skagit,
Bellingham, and- Samish Bays. Long sand and cobble spits
occur at Protection Island, Dungeness Spit, and Minor
Island. Areas emphasized in this study were Dungeness Spit
(Refuge), Smith-Minor Islands, and Protection Island. The
important shipping lanes of Haro Strait, Rosario Strait, and
the Strait of Juan de Fuca also warranted close scrutiny.
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II-B,. Methodology

II-B-1. Aerial Survey

Aerial surveys of marine mammal populations is a jommon
census technique (Chapman et al., 1977). 1t jis particylarly
effective for Pinnipeds which haul out on lang and are
readily visible. a t?tal of 130.4 hours were flown in
29 flights (Table 1). At least two Observers (in addit ion
to the pilot) participated in each flight. The primary
observer sat forward next to the pilot. He directed the
survey, made visual estimates of numbers of animals
Observed, and photographed all groups of pinnipeds haul.d
out when possible. Other observers sat aft and maintaijed
Observation and location records. Surveys were timed to
coicide with monthly low tides. The entire survey areawas
covered, usually in 2 or 3 days; coastal Surveys were flown
at altitudes of 300-500 feet, and open water transects it
about 700 feet. On occasion an observer from the MESA

Photographs were taken with either a 35 mm Nikon-Flor
F2S camera with motor drive unit ang 105, 135, or 200 mn
lenses with automatic apertures, Overlapping photograph
were taken if more than one photograph was required for
complete coverage. High speed Kodak (ASA 200) ektachrom
film was used because dark Overcast conditions ang high
flight speeds (80-100 kts.) required the use of low aperpre
Stops and shutters speeds of 1/250 sec. or faster. The
developed slides were projected onto a large roll of whip

When local weather conditions Occassionally preventg
coverage of all portions of the survey area, attempts wen
made later in the month to survey the areas.

" — — —

1 Aerial Surveys were conducted using a four place Cessna 72
aircraft chartered first from Bison Air, Seattle, wa. frm
November, 1977 to March 1978. Air-gze Ltd., Seattle, W,
flew the remaining surveys (April - October, 1978) usinia
Cessna 172,
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Since several days were reguired to cover the study
area each month the possibility of an animal occuring on
successive days at different sites and thus being countd
twice occurs. This factor cannot be evaluated without a
understanding of local movements of animals which is ladi ng
for most species of marine mammals. This question was nt
in the scope of the present research effort and for the
purposes of this report duplicate sightings were consideed
negligible.

II-B-2. Small boat/land observations

We originally planned to make periodic surveys by bat
to areas of known importance to harbor seals (i.e., Dungeess
Refuge, Protection Island, and Smith-Manor Islands) and hto
the heavily traveled shipping lanes in Rosario and Haro
Straits. For this purpose, we obtained a used l16-foot
Pacific Mariner with a 55hp Evinrude outboard. Mechanicil
problems and smallness of the craft for the often rough and
stormy water encountered in open areas prevented surveysin
all except ideal weather conditions (Table 1). During
surveys at least two observers were on board, with the bat
Operator serving as a secondary observer. The primary
observer scanned open water areas and when .in view of
hauling areas made several counts aided by 7x50 mm Bushnel
binoculars. The average of these counts was used as the
best estimate of the number of animals present, and
photographs were taken to document habitat type and to
create a photo-catalogue of hauling areas.

Land observations were made primarily of harbor seal
that haul out on Protection Island. Attempts 'to observe
harbor seals at Dungeness Refuge and Minor Island were
unsuccessful due to the low topography of those areas and
our inability to stay for any length of time. We
constructed a blind on Protection Island but were unable to
place it in the most desirable location which limited its
effectiveness. In addition, we did not use the blind in the
spring and summer to avoid disturbing the many Glaucous-wng
gulls nesting there. ‘

Observations were made from cliffs overlooking the
hauling area on Protection Island using a Bushnell 20x45 ioom
telescope mounted on a tripod, and from a boat anchored
50-70 m offshore. The total number of animals were recoried
and age classes noted, i.e., whether adult, immature, or
pup, and behavioral notes were made when practicable. Noles
were also made on such weather factors as: visibility,
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ITI: RESULTS

The results of this study are presented here as
individual species accounts for marine mammals occurring in
the study area. The species are classified as follows:

1) Common - seen year round or seasonally; 2) Rare - a few
specimen or sight records avalable but presence of the
species in any given year cannot be predicted;

3) Accidental - single or very few records, indicating the
species has traveled far beyond its normal range. For
inclusion in this report actual specimens in hand rather
than visual records (such as the report of a Beluga whale
(Delphinapterus leucas) in Puget Sound in 1940 by Scheffer
and Slipp, 1948) were used to substantiate accidental
occurrences. In addition, species for which there are
records in coastal but not: in inalnd waters were not
included.

IIT-A. Species Account

: Included in each species account is a general
biological description, with: additional information on
sighting records, behavior, growth, reproduction, feeding
habits, and known predators. The distribution and abundance
of each species is described generally worldwide and
specifically for the study area, including known migrations
Oor movement patterns. Finally, known ecological problems
such as fishery/marine mammal interactions, the effects of
environmental pollutants, or the harrassment by the public
of the animals are described.

ITI-A-1. Order: Carnivora

Three families are represented by this order in the
study "area: Mustelidae, Otariidae, and Phocidae. The river
otter (Lutra canadensis), northern fur seal (Callorhinus
ursinus) and elephant seal (Mirounga angustirostris) were
reported from the literature and other record sources since
new observations were few.: New information on the
California sea lion (Zalophus californianus), northern sea
lion (Eumetopias jubatus) and harbor seal (Phoca vitulina
richardsi) is presented. A summary of the Carnivora species
follows (Section IV), which includes their occurréhnces in
four general areas (i.e., the Strait of Juan de Fuca (east
and 'west), Haro Strait, Rosario Strait, and the protected
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waters among the San Juan Islands), and the seasonal
vulnerability of these species to oil activities.

- LRI T corpdT 2L TG BT

|
a! cmpyIIT=-A-1l-a Rlver_Otter {Lutra.canadensis) - - °
| zv~flod gs uu‘E Tooim o8 ist- o8 4T &3AB 0102 v
q%“ 5 ~ s~vgn & wl.spne O Shuet GE3Y o
Spe01eS’Descr1pt10n:; an e lgs pvs 2lNGoer (g3 LEAE
\ Es i ehrt g 0 LUEEBD TESey T9VIe YRS N7 Ao 73090
{ (v PREAED . DL L ehNoT et @l WY MO oo M(‘a - indpeltona (F

The“rlveruotterf(Lutrarcanadensis) is represenﬁed‘Wesfa
of‘the CascaderMountalns by : two: subspecies {Cowan: andizy’ o

Guiguet, 1965)7 . c..perlcylyzome is. confined. to- Britishar
Columb1a‘“pr1nc1pally in- the. QueenxCharlotte Islands;. ¢ w8
whereas‘L*“ Eac1f1ca occurs in most other areas.,.:ii .LE be e

T aeeﬁv" Siod te o rBiueAR LADI3IDLE o cEalnsT TJa00

In acreport to: the Washlngton-Department“of Game';3707: .
leSChl (1978) briefly discussed the Washington populamlon
and recommendations for their management. According to
leschl, the river otter uses a variety of habitat types,
anp freshwater areas. in: 1nland~portlons of the state support
populations of this species as ‘does the marine environment.
Pepk of the pupping season. is observed in April but may
extend into: July,. - "The females usually produce more.than two
pdps, and: breed shortly“after parturltlon.a«waueb Ip:‘*ﬁiarﬁ
gallwsd (o Gon e e, Aowstie L uelvoasd (aStoosy poiroele
agt* By.. trapplng river: otters; manw.is:.the: primary predatof;d
some natural: mortality- is caused_ by domestic dogs: and=z W8S e
perhaps baldreagles.’. Other man“caused:loss of otters: %irac=
inlcludec.those. killed: by automoblles,.boatS“ and drowned inso
crab POtSA(leSChl, 1978) iz -+ _erriem VL L O
|Ti§ﬂ»q gry vd Fmemeserigd s93 To cadasanilog srigeracrivns
: Otter prey on sculpins, flounders,rCrayfish ~and -4t o
spawnlng salmon with some seasonal variability in feeding
hablts (Hirschi, 1978).

ISV S S 1'3-3 N '"’{‘,‘
The river otter is often confused w1th ‘the s sea “otter
(Enhydra lutrls)as both animals are similar in appearance
and occuriin-marine-areaste. Kenyon (1969):-stated’ that- sea
otters never occurred with anyiregularityiin:zinland:waters
and that: the’ spec1es was’ ellmlnated from. Washlngtonrby over-~
e§9101tat10n in.-the_19th:- century. iSea otters: werexw (B, Yo
transplanted to”WashlngtonJln ‘the~early:1970"s in-an. attempt
to reestablish; a population_in:the state. .~Jameson® (1977) v~~
estimates. that there:are- less:.than-30-of these: animalscin s’
cpastal Washlngton waters.a These: anlmalsxpresentlyuoccur-
from_ Destructlonalsland ‘north: to Ozette:Island (MMD . flles)
Thenoccurrence of séa otters)in. Puget\Sound has never- been
vierified;~though-many .river-otters in-this- area have=«
erroneously been identified as sea-otters. - -Kenyon. (1969) -e
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provided a checklist of characteristics to separate these
two species in the field by describing certain behaviors of
sea otters that do not appear in river otters including:

1. On surface sea otters usually swim belly up with
forepaws on chest while paddling with, hind flippers.
They float high in the water.

2. Sea otters are clumsy on land, seldom seen on shore
except in isolated Alaskan areas.

3. Sea otters eat while floating on back, never eating
. on shore.

4. Sleeps (usually) in kelp beds or calm water while
floating on its back.

5. Bears single young which is carried on the mother's
chest as she swims on her back.
vy

Abundance and Distribution

River otters are widely distributed in Washington from
east of the Cascade Mountains to the Pacific coast,
including adjacent islands (Cowan and Guiguet, 1965).. Some
animals utilize freqhwater drainages and lakes and otheérs
are found only in the marine environment.

River otters are distributed widely in the study area.
Hirschi (1978) reported trapping records and personal
observations of otters from northern Puget Sound, throughout
the San Juan Islands, and in the Skagit River system
(Figure 2). For the Strait of Juan de Fuca he reported
animals from the Dungeness area, Port Angeles, and Cape
Flattery. During the present study sightings of otters were
received in the San Juans only. All of the new records
compiled during this study came from small boat surveys or
personal interviews, but no otters were observed during
aerial surveys. On 20 May, 1978 a river otter was seen in
the water adjacent to Arimitage Island in Rosario Strait,
and on 10 September, 1978 a single otter was obsServed on the
north side of Puffin Island. Mr. R.W. Osborne (pers. »
commun., 1978). recorded 17 observations of otters seen in
and near Andrews Bay, San Juan Island (west side of the
island; Haro Strait) from December 1977 to May 1978
(Dec. = 1, Jan. = 6, Feb. = 4, Mar. = 0, Apr. = 6). Most of
the animals were single, however, on 4 April 1978, five
river otters were observed feeding near the shore. It
appears that this species may be common in Haro Strait, at

&
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least in winter. Mrs. D. Ward (pers. commun., 1978)
reported that at least five otters maintain dens and breed
successfully each year on Dinner Island (San Juan Channel).

The data are insufficient for estimating total
abundance, but population trends are being monitored by
analysis of trapping data and population profiles obtained
from sampling individuwals. Hirschi (1978) considers the
population in western Washington to be reasonably stable at
this time but suggests that yearly harvests in excess of 600
animals’ cannot be sustained. A harvest of this magnitude is
rare and when it occurs, trapping success in years
immediately following-are reduced.

Ecological Problems

As western Washington continues to develop
economically, habitat loss resulting from human incursion
will increase. In this situvation it is questionable whether
river otter populations can withstand current harvest levels
(Hirschi, 1978).

River otters rely on a still air layer trapped between
two fur layers for insulation, as does the sea otter
(Enhydra lutris)and northern fur seal (Callorhinus ursinus).
Oiling of the fur, which would occur if the animals
contacted spilled crude o0il, could be fatal since the
insulative qualities of the fur are greatly reduced after
oiling (Kooyman et al., 1976).

Interactions between the commercial fishery in
Washington and the river otter, if any, are unknown.

III-A-1-b. California Sea Lion (Zalophus Californianus)

Sample Description

Three subspecies of Zalophus californianus have been
described (Scheffer, 1958). - On of these, Z. c. japonicus,
inhabited the Sea of Japan and now may be extinct, a second
subspecies, Z. c¢. wollebaki, occurs on the Galapagos Islands
(Mate, 1976). Z. c. californianus occurs in the eastern
North Pacific Ocean and is the only subspecies seen in
Washington.
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Males may attain a length of 2.5 m and weigh as much as

365 kg, whilé females-are considérably smaller, measuring

1.6 meweighing:1l1l5 kg~ (Mate,:1978)..« As males mature, the ..-:

sagital ~crest-becomes prominént with the-hair -in:that area:
turning lighter than surrounding pelage. Pelage appears

dark|brown when:wet.and:dries to-a- slightly lighter:c¢olor.
althus are: regularly exhibitedrin:aquariums-and zoos<and,

it iscthe:pinniped-most. commonly collected-for dlsplay;jln,.
l976'over 4237 spec1mens\were in~c¢aptivity’ (Cornellcand Aspe;

1976) clidesn widéquszsy 1 ¢ wonaedrs nhamiksw oL naller o0
Gul 3o Bemwee AL EsasVTIR T v s -y CfAd arier Loz Lo emn ol
;| The -breedingrseasonzfor- aloghus begins in May. andz. - -r~e
cont}nues intosduly: :Breeding rookerles are.located.in' the
Sea of Cortez, and from the islands.of _Baja- Callfornla, et
north to San Miguel Island (Lat. 34°y). The males arrive at

the rookeries first and establish territories. Adult
females arrive after males and within a shortrperiod of time- =
give| birth to a single pup, they are bred by a territorial
male within 10 days after parturltlon.

grlewt oz cenrlinon wosapabdes™ avedaew A
Zalogﬁus'are opportunlstlc feeders{ exploiting d =: 7. o<
varlety ofsprey~-items?  Stomach contént data from. Washington: v
are ‘not -known...:Howevery some stomachs from other areas- havexa
been| examined and a list of known prey items was presented-:
by Antonelis and Fiscus (1978). Two difffernet approaches
to food hablt data colléction_have recently ‘been: reported
Ainley et al: *(1977) examined spewingswvoniSoutheasts! wut ows
Farallon Island .and found Pacific hake "to be. an 1mportant or?
seasional ‘prey.. spe01es.“ Scats from. San: Mlguel Island were o
colllected:and:strained: for: remnants. of prey. .Hake.was: agalnea
the promlnenboflsh in-evidence (Antonells and Fiscus;" 1978)

BRI 20} 7

| .
Abundance and Distribution 2~ o7 % gasin o - nu

WO A S U TR T st 2 a3 -

Zalophus callfornianus is distributed along the west
coastzof;NorthiAmerica=from Epe Sea - of -Cortéz and Baja-:- .
California (approx. lat. 19°N) and northward to Vancouver
Island, B.C. (lat.. 51° N) (Rice, 1977). The northernmost
record of this species comes from a photograph.ofian:adult ;
male taken on Elrington Island, Prince Wwilliam Sound

Alaska, on 27 June 1973 (K. Snelder, ADF&G pers. comm. ).
Durlng the - breedlnq season:{May-July) almost all ‘of the =~
populqglonols found ‘on-the breeding rafgé (south:of} fHer - .
lat®34° N) s Bartholomew (1967) teported a northward . s
movémentofcmales-after the -breeding. season: and that-females:
tend tovremainein the:vicinity- ofrthe breedlng rookeries or:
move south.~ Mosty if-notzall, of the.animals occurring in -
Washlngton waters are males. vy

18




Bartholemew (1967) estimated that the breeding
population in California had been reduced by exploitation to
about 2,000 animals by 1940. Steady increases in the
population have’ been reported-since. Mate (1977) estimated
the total population at over 75,000 animals. - LeBeouf
et al., (1976) estimated 125,000 animals in the population
by 1976. LeBoeuf and Bonnell (1978) feel that these two
figures still may underestimate the actual population size.

Cowan and Guiguet (1965) reported the first two records
of Zalophus for British Columbia, from the west coast of
Vancouver Island, and Pike and MacAskie (1969) reported
animals of this species as reqularly occurring in that area.
Pike and MacAskie also mention that occasionally a single
male is seen in a group of northern sea lions (Eumetopias
jubatus) at Race Rocks off Victoria, B.C. Kenyon and
Scheffer (1959) reported the first observations of Zalophus
for Washington, that of a few males amongst northern sea
lion on the outer coast in 1950. Hancock (1970) reported up
to 30 Zalophus at Race Rocks. Bigg (1973) conducted aerial
and land surveys in the inland waters of British Columbia
for this species. He reported animals hauling out at
Sombrio Pt., Race Rocks, and Dodd Narrows (eastern coast of
Vancouver Island). These areas are the only known hauling
sites for inland waters. Bigg surveyed Zalophus from June,
1971 to February, 1972, the numbers of animals sighted
peaked in February. He. did not survey in March and April,
but after the June survey no Zalophus were present. The
maximum number Bigg observed including the southwest coast
of Vancouver Island was 473. On December 6, 1972, he
observed 68 California sea lions on Sombrio Pt. and Race
Rocks, the largest count for inland waters during his survey
period.

Aerial surveys of selected areas in Washington
conducted by the Marine Mammal Division, NWAFC, Seattle, WA
in 1974-1975 as part of a killer whale (Orcinus orca) study
included Race Rocks and Sombrio Pt. (Tables 2 and 3). No
Zalophus were observed from June through Novembér during
this study. The first observations were made in December of
55 California sea lions. This number increased to a maximum
of 155 in March and then rapidly declined through May.

During the present study all potential haul out sites
were examined monthly. California sea lions were observed
only at Sombrio Pt. and Race Rocks in the western Strait of
Juan de Fuca (Figure 3). We did not survey further
northward into Canadian waters beyond Victoria or westward
beyond Port San Juan, Vancouver Island. During the November
survey we did not examine Race Rocks. Thereafter complete
surveys were made monthly.
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TABLE 2.--Observations of northern sea llOnS (E Je), Callfornla sea 1 ons
(2.c.), California sea llons, tentative ldentlflcatlon (Z.c.?), an
unldentlfled sea lions (UNID ) from aerlal surveys of Race Rocks, I.C.
July 1974 to June 1975 and December 1977 to October 1978. 1974-195 data
were taken from files at the Marine Mammal Division, NWAFC, Seattlt, WA
and represent visual estimates. 1977-1978 data were collected durlhg the
present study and represent photographic counts.

Year Total

day/month E.J. Z.c. Z.c.? UNID. sea lions
1978

14 Mar 128 7 9 15 159 ’

15 194 24 20 13 251

25 Apr 259 23 17 34 333

28 177 13 4 0 194

23 May 0 0 0 0 0

25 2 4 0 0 6

27 June 0 0 0 0 0

28 0 0 0 0 0

19 July 0 0 0 0 0

20 0 0 0 0 0

18 Aug 0 0 0 0] 0

12 Sept 58 0] 0 0] 58

14 Oct 98 10 0 0 108

31 187 0 2 0 189
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TABLE 3.——Observatlons of northern sea lions (E. j) and California sea lions
(Z“““ijrom aerlaI”surveys of‘Sombrlo P, Vancouver F<Tand ‘and~Sucia Island
July 1974 to June 1975 and December 1977 o October Y976 71974~ -1975 data
were taken from flles,at the Marlne MammaI‘D1v1s1on ‘NWAFC““Seattle WNI“
and represent v1sual estlmates. 1977 -1978° data ‘were collected durlng the

present ‘study’ and’ represent photographlc cotntEy 7 O R T
efid WL o Lorscl o k¥ LEBLSTLT -7 LTIV cLuSRevasT Lk
Tt o T w e fodsd Jwditlg loToud . ow 3 [S IR “;“‘ N
Year Location
day/month-— - -~ =~ e o e —Sombrio-Pt. —— —ee----—-—-— ... Sucia.Island . .
Eage Z.c. Total sea E.Jj. PPy
j‘ anoll so% Lo lions: RSN C o R AN ES
0 - - T Tty e Ty T N
1974
2 July 6" 0o - 0. : * pet e
16 0 Y o <t 0 HS A%y * -
30 off 0 0 ¢ A > * ~ 18 ¢
13 Aug 6‘ 0 - 0" S * %
27 0 0 0" - ) NO st
10 Sept @ 0 g Oﬁ i * . ji
24 ! Q 0 v 0 ) o * ¢ >
8 Oct 15 o . 15 ) . * >
23 |l 0 o " 0" - N A
5 NO{/ 20: 0 o 200 2 2 * 5)N
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3 Dele 5¢ 13 ° 18" - 2t * s S
17 | 0 f?ﬁcs— 0 40° K Gl * tary BT
31 ‘ 2&“1 6 9 30S ; ©3r * i
1575 e e R . e o e e o e
14 Jan 25 15 40 *
28 | 3 25 28 *
25 Feb 45 25 70 *
11 Mar 7 17 24 *
25 “ 10 60 70 *
8 Apr 14 0 14 *
22 16 0 16 *
6 May 0 0 0 *
20 3 6 9 *
3 June 1 0 1 *
17 0 0 0 *
1977
30 Nov 0 0 0 29
8 Dec - - - 32
21 ‘ 4 35 39 9
1978
26 }an - - - 0
28 | 0 0 0 1
24 Feb - - - 0
28 0] 0 0 -



TABLE 3.--Cont.

Year
day /month

Location

.C.

Sombrio Pt.
Total sea
lions

Sucia Island
E.J

1978

14 Mar
15
25 Apr
28
23 May
25
27 Jne
28
4 July
19.
20
27
18 Aug
29
13 Sep
14 Oct
31
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Figufe 3. Location of three major (Sucia Is., Race Rocks, and Sombrio Pt.)
and one minor (Tatoosh I.) haul out sites for northern sea lions (Eumetopias
jubatus) and California sea lions (Zalophus californianus) in northern Puget
Sound and the Strait of Juan de Fuca.
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The first California sea lions hauled out in the study
area were seen on 8 December 1978 when at least 41 were
observed at Race Rocks among 104 northern sea lions, 26 of
the 41 were positively identified and 15 only tentatively.
At least 76 California sea lions were present in the study
area in December, including animals observed later in the
month at Sombrio Pt. This number is the greatest observed
for any one month (Table 4). The total number of California
sea lions then decreased through May. No animals were seen
from June to September.

Table 4.--Total number of California sea lions (Zalophus
californianus) by month observed hauled out at
all areas in the inland waters of Washington,
November, 1977 to October, 1978. Numbers
observed include both positive and tentative
identifications and are summarized from
Tables 2 and 3.

Number Number
Date Observed Date Observed
1977
November 0 April 40
December 76 May 15
June 0
1978 July 0
January 29 August 0
February 5 September 0
March 51 October 2

During the 1974-75 surveys the peak number of Zalophus
occurred in March (total = 155), the first animals appeared
in December and left the area by June. Bigg (1973) observed
maximum numbers for the inside waters during December 1972
(total 68). While we observed fewer animals than in 1975,
we were consistent with Bigg's finding. The timing of
arrival and departure from the study area agreed closely
with previous work. Fluctuating environmental conditions
such as yearly variation in food supply may account for the
differences in total number of animals moving north (Mate
1977).

We regularly saw California sea lions throughout the
study area in the water in winter and spring months. A year
around watch was kept from shore by the Moclips Cetological
Society in Andrews Bay (west side of San Juan Island).
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Zalophus wére! observed in“the- bay from December 1977 through
April of”1978 (R “0sborné* pers. commun3>Sept. 1978), and on
18 January 1978 onecanlmal “hauléd 6ut#é6n-a reef in the’ ‘bay 7
and onx}‘Aprll 1978 two ahimals hauPed out "&n the ‘same reef
This - 1nd1cates that 1nd1v1dua13an1mals will occa31onally
come ashoré out81de -of = establlshed hauling” areas.'“‘“‘

frnarera gt zz;ﬁbc%w syt BLO SenTLn 2Eal ,éu yooodiCy U8 o,

WA ~

- TAT record 16f “an - “adult mal”*Callfornla 'seaflion én’ the‘
easti®sidé~of WHidbey Island haidled~™ it “on‘Belles: Beach 1n
May 1975 (MMD files) suggest they do occa51onally occir¥in"
protected waters and iay be sighted in southern Puget Sound,
though we presently have not reports south of Elliot Bay.
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Other than manr-thelonly“known predators of Callfornla
sea lions are killer whales and sharks (Hellerr 1904 Rice,
1968) though the effect of this predation on the populatlon
is not _known.___ U U —
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) Prematdre pupping. 1nmthls*spec1es~has~been associated’ Al
w1th high level organochlorine residues in tissue samples

(DeLong et al., 1973). Since o breeding occurs north of ;iii
Callfornla;’thls problem w1ll “not be evident in WashlngfodJ"'f
waters. <l LW G A A an

A
Jd t—"’u .

Brownell and LeBoeuf (1971) reported on the effects of~
the '1969 Sinta Barbara oiF‘blowout on pup mortallty Ndf“”:,
conclu51ve~ev1dence could ‘pe’ ‘found to 1nd1cate that oil/™*"" "
contributed_ greatly to.mo¥tality,.though_théy could.not. F*7°°
exclude the possibility.

vy

qrconfllct~between thls specres “and Sommercial flshermen
is common;ﬁ Mlke~P1therlck (pers. 2 commun.”Feb‘tl978ﬂ *;ft*“J
flsherman*from Port Townsend“‘belleves that~damage £0 glll
nets caused by "sea lions"™-is* not“uncommon.“-The extent of

thig problem“in Washlngtonﬂls as yet'unknown
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III “K-1-c.” NOYther® sea-Tion (Elmetdpias“jubatus)
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Théénorthern (Steller) sea’ llon 'is the largest member
of th famlly Ottarlldae' It -can ‘be qu1ckly dlstlngu1shed
from*Callfornla sea l&ons by 31ze'alone, although some"‘
difficulty may“be experlenced when séparating the' two =
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Abundance and Distribution

B
1+ 't

"species fromlaerial photographslr If the photograph is less

than ideal and/or the posturing of the animal is not obvious
some questlons arlse between lardge male Zalophus and smaller
‘Eumetopias (young males or females) (Figure 4). Adult nale
Eumetopias: welgh up to 1,000 kg and reach 3.2 m in length,
adult females are con31derably smaller weighing over 275 kg
and reachlnq 2.19 m in length (Gentry and Withrow 1978).
Pelage ‘color is tan to light brown when dry Males have
darker coloratlon about thé neck and chest. -In the water
they appear very llght, almost white. ' ‘

EumEtOPlaS breed throughout its range. the
southernmost breeding colony' is located on San Miguel
Island, California (Rice 1977). 1In 1977, ‘only four adult
females and,two adult males comprised the breeding
population ‘on San Miguel (Antonelis and Fiscus 1978).

Larger rookeries are found further north with most breeding
taking place in Alaska. Breeding lasts from mid- May to ’
mid-July. The adult males are the first to arrive on the
rookeries and 1mmed1ately establish terrltorles. Shortly
thereafter females arrive and within a few days-give birth -
to 51ngle pup. Females are bred by a terrltorlal male
w1th1n two weeks after parturition. - _

Eumetoplas exploit-a wide. varlety of prey.items whith
vary with season and location (Spaulding 1964). No datais
currently avallable from' the inland waters. of Washington
Fiscus and.Baines (1966) in a study of Eumetopias stomacl
contents . collected from California, Oregon and Alaska
1nd1cated that this species may not prey on commercially
important flshes to any 51gn1f1cant degree. Spaulding
(1964) presents evidence that the impact of Eumetoplas m
commerc1al flSh populatlons is neqllglble. -

_ . v
‘.“

“

. )

\ Eumetoplas ranqes .as far north- as St. Lawrence Islaﬁ
in the Bering Sea, in the Okhotsk Sea, and along the west

coast of North America south’ to San Miguel Island

*(lat. 34°N): Durlng the breedlng season- most of the

population, occurs: in the Aleutian Island$ and Gulf of Alska
(Mate, 1976) A northward movement oOf. males from Califonia
occurs at the énd of.-the breeding season ‘followed. later i
the year by females and immatures (Mate, 1976). Both sers ..
occur in Washlngton waters but no breedlng activity takes '
place here (Kenyon and Scheffer 1959)-.
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Kenyon and Rice (1961) estimated the world population
of Eumetopias between 240,000 - 300,000 individuals. No
other world estimates have been presented since. The
population off the California coast has experienced a
decline from earlier published accounts and now numbers
about 2,200 animals (Antonelis and Fiscus, 1978). Pearson
and Verts (1970) estimated the Oregon population at about
1,000. Mate (1973) reported six breeding and hauling areas
in Oregon and gave population estimates for two of these
areas at over 1,000 animals. A total population estimate
for Oregon is placed at about 2,000 (Mate, 1975).

Kenyon and Scheffer (1959) reported the results of
aerial surveys along the Washington outer coast and north
coast of the Olympic Peninsula. They stated that the
Washington population of northern sea lions does not exceed
500 animals. Pike and Maxwell (1958) reported
11,000 - 12,000 northern sea lions in British Columbia with
the southernmost breeding rookeries located in the Scott
Islands (north of Vancouver Island). A concentrated effort
to reduce Eumetopias was conducted in these waters in the
1960's and recent abundance was estimated to be about 4,000
during the breeding season (Pike and MacAskie, 1969). These
animals congregate at a few breeding rookeries in the summer
and spread out along the coast of British Columbia in the
winter. Smith (1972) estimated that over 1,900 Eumetopias
winter off the west coast of Vancouver Island.

No breeding occurs in the inland waters of Washington,
and only four hauling areas are known, (Figure 3). Two of
these areas are along the southern coast of Vancouver
Island, where animals have been reported to haul out in
large numbers at Race Rocks and Sombrio Pt. (Smith, 1972;
Bigg, 1973). This species was first reported utilizing
rocks on the north side of Sucia Island in 1973 (R. Peterson
pers. commun. to C.H. Fiscus, 1973). Occasionally a few
Eumetopias are seen hauled out on Tatoosh Island (Kenyon and
Scheffer, 1959; present study).

Smith (1972) reported no more than 160 Eumetopias at
Race Rocks and Sombrio Pt. in November of 1970. During
aerial and land surveys for Zalophus californianus in inland
waters Bigg (1973) also reported the occurrence of
Eumetopias. He surveyed from June 1971 to February 1972 and
examined coastal areas of Vancouver Island as well as inland
areas. On 6 December 1972 he reported 35 Eumetopias on Race
Rocks and 16 on Sombrio Pt. The number at Race Rocks
increased to 71 by February, none were observed at Sombrio
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Pt. Bigg did not survey in the early spring, but in June
1971 no Eumetopias were observed at these two sites. The
maximum number,observed including the, southwest, coast, of
Vancouver Island was over 900 anlmals&4n December.
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Durlng aerlal gurveys in, wééhfﬁgﬁbn conducted by th
Marine Mammal D1v151on, NWAFC, SeattIéf'Washlngton from'
1974 to 1975 Race. Rocks and Sombrlo Pt.rwere examlned/a
(Tabﬂe“Z“and 3)‘“;Suc1a Island was occasxonally surveyed B
but ‘no- Eumetoplas were.observed theré?’ No Eumetopias were-
observed in the Stralt‘bf Juan de Fuca o;”northern Puget o -
Sound from June through September durlhg these surveys. _The
first’« bservatlons were made 1n the fall® on 8" October 1974\l?
of 15 animals: at®Sombrid’ Pt. * The numbers increased to a
maximum of 103 animals 25 February.1975; and then began to

decllne.y”By the end of May only 4 anlmals were“reported
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g AQurlng the present study all potentlal haulout 51te§ g
were” surveyed monthly except ‘for"Race ' Rocks™ in: November. C

Our, survey did. notvlnclude the west ‘coast of_ Vancouver’ ui N
Island or Canadian. waters® north. of’ Victorial’ . The' results ofl

thése surveys are includeéd. in Tables 2 and 3.- PR
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ﬁ,‘The flrst‘northern sea‘llons observed<1nwthe study\areat
weqe ‘seenjon.30 November' 1977 ats Suc1a Island Twenty—élhewﬁ
anlmals were “hauled-out; on’ rocks .on’ the forth” 51de of the. ¢

1slﬁnd“” The flrst time Race Rocks were. surveyed,,8~Decemberr

1977'1104 Eumetopias were counted; 4 were-seén on’ Sombrlo*ﬂin

on-21 December -1977; “The. total number of northern sea,
llons in the study area’ “Yémained betweeh 150-200 animals "

frdm December through March. ﬁJ,'l‘he hlghestﬁcount was. taken in

Aprll ofc259 anlmals., Thls was, followed by;a rapld decrease”
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in.May' and by June«no Eumetoplaskwere obsegved in the study
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Table 5.--Total number of northern sea lions (Eumetopias
Jubatus) by month observed hauled out at all
areas in the inland waters of Washington,
November, 1977 to October, 1978. Data are
summarized from Tables 2 and 3.

Number Number
Date Observed Date Observed
1977
November 29 April 259
December 197 May 11
June 0
1978 July 0
January 196 August 0
February 155 September 59
March 194 October 188

During the 1974 to 1975 aerial surveys peak numbers of
northern sea lions were seen in January (total = 145) and
gradually decreased through May. They were first observed
in the fall by October during this study. Bigg (1973) data
were not as complete but did show this species present in
the inland waters in December and February and absent in
June. From these data it is apparent that Eumetopias begin
to arrive at hauling areas in the Strait of Juan de Fuca in
the early fall (September-October), are present in maximum
numbers by late winter and early spring, and then rapidly
leave the area in late spring for breeding rookeries north
along the British Columbia coast or south to Oregon.

We regularly observed Eumetopias in the water
throughout the study area during winter and spring months.
They were observed in the water near Tatoosh Island on five
occasions, although we saw them haul out there only twice
(Table 6). Middle Channel (near Cattle Pt., San Juan
Island) was another common location where this species was
observed. Since the possibility that animals observed in
the water may later be counted on land and included in total
estimates cannot be discounted, the data in Table 'E are not
included in total population estimates for this species.
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Table 6(;-Pelaglc observatlons of, .northern sea Lions e
-"*-(Eumetop1as Jubatus).nn the water 1n northern
£ uget Sound ,and,.the. Stralt of; Juan“de "Fuca

from November, 1977 to October, 1978 -

\,
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Date Number
Mo, iDay Yr —z--- -~ -Obgerved- - —=- - - - T;ocation
R EE - Lo a N
ll/30/77‘fﬁf%~ - = - P et R T
12/21 77 10 Waadah I. -
1/28/78 . . 9. . Tatoosh I. ...z, =
3/15/78 4 . Whale Rks.. ... .
4/25/78 .~ L., " Mummy Rks.
4/25/78 | 9., - Whale Rks. T
4/25/78 . 433”;5 QH, Trial I. ., ..0..
4/25/78 . 1-C;;15qé B Dungenessuqéjtg~
4/28/78ﬁw, 3;;,;95 ngiTatoosh . e
9/42 /78— - =kt = = - o= Tgtoosh T.
9/12/78 8 Tatoosh I.
10/03/78_,. o e e e e e ,..,6*r.. S el s ~e T ﬁrTatOOSht~ .,y
* hauled QHE = LE£3Z3 NBUMBT 0l Taay SYSw enu%i RE% T3 71 0
Bevyesnit 3EY.1 St ve 2ent] e fpuoids LeEcweroed vilaubsyr
e ot a w owmy A e Poacr . ¢ R N
i} We(obserbed)anlmal“:ﬁhothéﬂwgle?j%h%ﬁﬁghigﬁfiﬁﬁsbh\Lg t,
pNN X RAPRI- e - 4 TG k) SRV I
agalin | untll;September c01nc1d1ng .with the decreased Bomins na-
abundance in'the ared” durlng late sprgng“and ;Summer. . During a
watchrkeptwfrom shore “in Andrews Bay,WSan Juan Islahd bysgg(ﬁﬁ
Mocllps petaloglcal Soc1ety. Eumetoplas were‘seldom ;;; -

recorded Of. the”57 data recordlngs madehtonly five (9
were, of "this | Spefles (RoW.. Osborne pers. commun " Thes

) ire -

=INETH

s (e

observatldhs)made from Japuary Lo April, 1978._~While o
centalnly not'conclu51ve, thisg may indic¢ste limited use of
Haro Strait by thls spec1%s.
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w::;egg; Deyv s ac YE&; wDay afl
EIeI s JoRit oLy o B wameetg ool fh gave whods oardls sy dufn:\u
Repor f Eumetoplas 1n southerh Puget Sound Aare no
£z i’“’ﬁf- TN o e S
undommqn.c‘AQ< als have” been known to use floats}and small‘
3€ L Pt N S VT e sl 5
boa'ts’ to aul o

, ut on.. At thlS tlme we’ do~notg}now howsfar‘
south .into .the ‘Sound they Sccur’ although it, Sees, llkelx '
that “in the'

He wi ter when%northern sea llons are’"at peak
abundanééf“ﬁiWashlnqton, they could océﬁr ﬁn ahy of, the
protec’ed w"érs.ﬂ C o . 5 -
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Ecological Problems

. Northern sea lions are known to have damaged fishing
gedr including halibut longline, purse seine, gillnet, and

i
i

1
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troll fisheries. Damage to fish is also known and they may
also destroy crab pot buoys. An unknown level of mortality
is a result of shooting by fishermen.

The Alaska Department of Fish and Game (1973) estimates
over 200,000 EumetQpias in that state which may be at a near
carrying capacity. Braham et al., (1978) have documented a
50% decline in population in the eastern Aleutian Islands,
an area where large and important breeding rookeries are
located. Since the population in the western Aleutian
Islands has not been surveyed recently the true status of
this species in Alaska is in doubt.

III-A-1-d. Northern Fur Seal (Callorhinus ursinus)

Species Description

This species is commercially valuable for its fur and
as a result a great deal of research and management efforts
have been expended on it. With the signing of the North
Pacific Fur Seal Treaty of 1911 a concerted conservation and
management program was begun for this species. This treaty
between the United States, Great Britatfn, Russia, and Japan
was abrogated in 1941 and replaced in 1957 by the Interim
Convention which included the same four governments. The
Interim Convention called for cooperative research and
harvest between member nations. Pelagic sealing which is
most detrimental to the population since pregnant females
are taken indiscriminately, was banned in 1911 although a
provision of the treaty allowed aboriginal hunting by
traditional means. Native Indians took seals off
Washington, British Columbia, and Southeast Alaska. An
estimated 50,000 fur seals were taken by aborigines in
British Columbia from 1912-1940 of which approximately 85%
of the annual take was from the west coast of Vancouver
Island (Pike and MacAskie, 1969). During the 29-year period
from 1913 to 1941 over 12,000 fur seals were taken by
subsistence Indian hunters in Washington waters of which 58%
were females (Table 7). These animals were taken between
the months of January through June, primarily from native
boats out of Neah Bay, Washington. Fur seals have also been
taken pelagically under the auspices of the 1957 treaty by
member nations for both commercial and scientific purposes.
On the breeding islands 48,000 males have been commercially
harvested from 1956-1972.

Callorhinus adult males in prime condition weigh
140-280 kg and measure 2.5 m in length. Females are
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Table 7.--Yearly take of northern fur seals (Callorhinus
ursinus) by native Indians in Washington waters
from 1913 to 1941. Dashed lines (-)
indicate missing data.

Year Male Female Total Take
1913 1 90 91
1914 2 12 14
1915 - - -
1916 66 313 379
1917 209 304 513
1918 251 142 393
1919 251 303 554
1920 656 630 1,286
1921 - - 567
1922 641 462 1,103
1923% 271 569 840
19247 606 423 1,029
1925 823 883 1,706
1926 7 291 715 1,006
1927 95 178 273
1928 - 252 456 799
1929, 166 421 587
1930 131 319 450
1931 24 141 165
1932 26 47 73
1933 23 18 41
1934 7 6 17 23
1935 10 70 80
1936 2 26 28
1937 10 35 45
1938 4 88 92
1939 = T - 30
1940 2 26 28
1941 1 20 21
Total 4,820 6,708 12,216

Sources: Alaska Fisheries and Fur Industries, Bureau of
Fisheries. Documents.
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considerably smaller weighing 30 to 50 kg and are as long as
1.7 m. Males arrive on the breeding grounds in early May,
followed shortly thereafter by females. Females give birth
to a single pup within three days of their arrival and breed
with a dominant male within the following week. Females
nurse pups for two -days then leave them for about 8 days
while feeding offshore. Females leave the breeding islands
in August and September after weaning their pups to assume a
pelagic existence through the winter. Most animals have
left the breeding areas by December.

A large amount of data has been accumulated describing
food habits by .age, sex, location, and season. A joint data
analysis effort is currently underway between American and
Canadian scientists to combine this information. Stomach
contents from seals taken in coatal Washington waters
contained walleye pollock,; shad, rockfish, Pacific herring,
northern anchovy, capelin and salmonids (Wilke and Kenyon,
1954; Fiscus and Kijimua, 1971). Animals taken off the
entrance of the Strait of Juan de Fuca had stomachs which
contained primarily herring (Fiscus and Kajimura, 1971).

Abundance and Distribution

Most of the population of northern fur seals is found
on the breeding grounds from mid-June through early
November. Breeding rookeries are found at San Miguel
Island, California; the Pribilof and Commander Islands in
the Bering Sea; the Kuril Islands and the Robben Islands in
the Okhotsk Sea (Rice, 1977). 1In other months fur seals
maintain a pelagic existence along the continental shelf
from the Bering Sea and south along both sides of the North
Pacific to about lat 32°y. Adult males remain in the
northern portion of the range with females and immatures
occupying all areas.

After years of intensive harvesting only about
200,000-300,000 fur seals survived on the Pribilof Island
(the largest breeding rookery) by the beginning of the
nineteenth century. Management controls over the years has
returned this stock to near optimum levels. A recent
population estimate of the breeding rookeries was in excess
of 1.7 million animals: Pribilof Islands, 1,300,000;

San Miguel Island, 2,000; Commander Islands, 254,000; Robben
Island, 165,000; and the Kuril Islands 33,000 (Johnson,
1972).
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Pelagic research conducted by the United States from
1958 to 1974 periodically centered efforts off the
Washington coast. Seals were commonly encountered and
collected offshore. Only two observations of Callorhinus
were made in the Strait of Juan de Fuca. Three animals were
‘sighted and two collected in March 1961, 11 miles northeast
of Slip Pt. (lat 48°20'; long 124°10') (Fiscus et al.,
1961). 1In 1958, two taagged yearling were found in Puget
Sound, one in February and one in March. 1In 1959, a tagged
yearling was found' near Port Townsend, WA. Two tagged
yearlings were found near Neah Bay in 1959 (Niggol et al.,
1959). A few seals, mostly yearlings, venture into the
Strait of Juan de. Fuca and Puget Sound waters every year.
Most sightings occur during January to March. A recent
observation was ‘made of a single animal in Haro Strait on
26 January 1978 (R.W. Osborne, pers. commun. ) .

7

Ecological Problems

Entanglement of fur seals in discarded or lost net
scraps is a problem that results in some mortality.
Attempts to educate commercial fishermen have been
implemented by the North Pacific Fur Seal Commission to
reduce the amounts of netting discarded into the sea.

Increased use of the Bering Sea by commercial fishery
interests may: compete directly with Callorhinus for some
prey species. The extent of this competition is not yet
known.

Callorhinus rely on their dense fur for insulation from
cold marine waters. Oiling of this fur is detrimental to
the health of individual animals and may result in their
death (Kooyman et al., 1976). Kenyon (1971) suspects that
Callorhinus which become accidentally oiled at sea do not
survive to return to the breeding rookery. Major oil
catastrophes in areas where this species is abundant could
adversely affect the population.
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III-A-l-e. Harbor Seal (Phoca vitulina richardsi)

Species Description' . BRE K

‘The Pacific harbor seal (Phoca vitulina richardsi) is
the most abundant marine mammal found in Washlngton waters
(Figure 5) (Scheffer and Slipp, 1944). Four subspecies of
P. vitulina are recognized (Rice, 1977). These" subspecies
are:separataed by geographical distribution and some
morphologlcal characters. P. V, richardsi’ occurs in the
eastern North Pacific Ocean, P. V. vitulina inhabits both
51des of the Atlantlc, Po oV, kurilensis 1s found in the
western North Pac1f1c, and P. V. mellonae, is- restricted to
the Seal Lakes in northwestern Canada. e

W
r.

. Sexes of P. V r1chards1 are 1ndlst1ngu1shable on the
\ bas1s of 'size.’ ‘Lengths of adults are'1.25.m to 1,88
max1mum, welght may ‘reach" 600 kg (King, 1964) Pelage
. varies in‘color from ‘almost completely black to entlrely
light gray. The .most commonly occurring coloration is gray
- w1th dark spots on ‘the back and 51des (Stutz,. 1966a).
S Durlng the present study we were able to collect more
Q-new data on this species than any" ‘other mariné, mammal. To
fac111tate the. discussion of harbor seals in.the study area
-a, departure from the spec1es account, format used elsewhere
in this Treport w1ll be made. Spec1flc topics - will be
con51dered separately utlllzlng literature sources and new
“.data’ 1nclud1ng food habits, reproductlon, abundance,
dlstrlbutlon and ecological problems. R

N \ - ) 3
SN - . . -

\ﬁ@Food‘Habits* - N R .

1“ﬂ~%b Analys1s of" otollths contalned in harbor seal scats to
‘describe prey spec1es was first descrlbed in an . |
undergraduate study at Oregon.State Unlvers1ty, Corvallis,
~ Oregon (Draqer, 1977). A more thorough treatment of this
technlque was, applied recently in Puget ‘Sound. by a research
group. from The Everqreen State College, Olympia,. Washington
(Calambokldls et al.; 1978). During the present:. study scats

‘ were collected opportunlstlcally at Protection Island. Few
samples have been taken to date (eight) and no.attem t was

' made:at analysis thls year. Collectlons will. contlnue

N through 19787
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Scheffer (1931) reported some of the first stomach
content data from harbor seals in Washington. Of the
100 stomachs reported over 90% of the contents were fishes,
including Pacific tomcod, flounder, herring, sculpin, hake,
cod, pollack and perch. Squid and octopus comprised less
than 6%. Trace amounts of shrimp were .also present. Only
two of the full stomachs held anv salmon and 19 of the
stomachs were empty.

Fisher (1952) reported the food habits of harbor seals
collected in British Columbia. The important prey items
reported were rockfish, octopus, and herring. Salmon
comprosed the largest percentage of total volume of stomach
contents. Fisher suggests that harbor seals are
opportunistic feeders and prey most heavily on seasonally
abundant species. Spalding (1964) compared the feeding
habits of the pinnipeds along the coast of British Columbia
and found a preference for prey items similar to those found
by Fisher. His sampling throughout the year indicated
eulachon to be the most important prey item in the winter.
Herring and rockfish comprised most of the volume collected
in summer. Salmon appeared most important during the fall.
Spalding (1964) estimated that the predation on salmon by
harbor seals was insignificant to the commercial catch.

Studies in areas outside of Washington show major food
items to include pollack, herring, cottids, mackerel, and
molluscs (Imler and Sarber, 1947; Wilke, 1954; Kenyon, 1965;
Pitcher, 1977). Juvenile harbor seals appear to prey on
smaller fishes than adults (Pitcher, 1977). Size of prey
taken increases with increasing size in the harbor seal
(Spalding, 1964).

Reproduction

In the Pacific harbor seal the pupping period occurs
progressively later southward from Alaska to .Puget Sound and
earlier from the Washington coast to the southern extent of
the range (Bigg, 1969%9a). Scheffer and Slipp (1944)
established that on the outer coast pupping begins in May.
They suggested that this season begins one or two months
later in Puget Sound. Newby (1973) described three distinct
pupping periods in Washington waters. His conclusions based
on personal observations, interviews, and the literature put
the coastal season to occur during May; northern Puget Sound
from late July through August; and in southern Puget Sound
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from mid-August to late September. The period for southern
Puget Sound was based on the large population found on
Gertruderdsland and was later- confirmed by Johnson'and
Jeffries. (1977). o . ’

. -Calambokidis et al:, (1978) reported similar pupping:
periods for- Puget Sounds; by- mid-June at.Smith Island: and by
ea%ly”Julyﬁin“the'San Juan Islands.. Pups.were first,
ob$ervedJih‘early‘August:in'Hood'Canaisandasouthern‘Puget~‘~
Sound. New pups were observed on the Skokomish Delta in
Hood Canal from August until the end of the study period in
November~1978. - The reason:for ths protracted pupping was
not known., s :u I GTT wf T I

5 - -
s~ + -

AvaBigg?41969é¢ speculates thats their range of pupping --
periods for harbor. seals:may be” in response. to seasonai-.-
vaFiatign?in“fgod resources.” Localzpopulations may have.
evolved: lin: response: to: the'ser differencest Bigg and Fisher
(1975 )i Show: that® photoperiiodimay-be. the:;proximates factor;:
stimulating timing::in. harbor 'seals: based on. studies; ofz: .
captiveranimals.i Boulva #:1975). found. the reproductive: cycle
to. ber fairlys constant and: attributed yearly- differences -in
ekact§k&minqioﬁﬁbirthé*asﬂb@iﬁgﬂcontrqlledﬁbymaiﬁwandnwater
temperatirestitiud . -ui0 . BT ATALS L To R lEA LT o

el omemlsn oan pan Dl cgoarg Senr et Choye

l During the present:Study .the morthern Puget: Sound: area
was examined for pups. Pups were first observed in the
éﬁudy‘aiéa?onLZH Juhe '19:78¢ a4ty Minor; :I'sland.: Peak: pupping
wééhbbsékvédﬁtﬁ‘thé month oft Augusty 143l :pupsiwere counted
that! month.e» Th'e puppihg sedson lasted 1l:weeks with:-the
lasti‘obvicus pupss seen oniil3:"September. Regular 'surveys
werée made’ along the "doastline ifin the western Strait: of. Juan:
de Fuca but few pups were lobserved there.: Thirty-nine sites
were observed with pups (Table 8), of these 24:-(62%) are .-
protected as wildlife refuges either in the San Juan
Wilderness Area or Dungeness Wildlife Refuge. These areas
are administrated by the Nisqually Wildlife System, U.S.
Fish and Wildlife Service, Olympia, Washington. The most
important pupping area in northern Puget Sound is
Smith=Minor® Islands;;.which:.is part-of-sthe, refuge -system. A
high ¢sunt of 44 pups:was made there on 27. July 1978. --This
réprésents 23, 7% 0f "all pups<s "The“entireiirefuge system ~-=:
accounted for 61.3% of ithe pups counted in 1978." These
protécted areas’ will: prove. to be important sanctuaries to -
the hdrbor seal population im years "to comew.. - -

DT \ .. - ’
rroelt wes e LTE o - I

1

-
X f -~

. s -

“3.-C Tgple 8 lists -the percentage of "pups for veach. hauling
‘ared whHéreé pups were observed: . Certainly some pups went
‘Wnobserved or may have -been mistaken as immatures -and
inclided in the total count of each area. Therefore, an
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TABLE 8.-- Observations of pups in northern Puget Sound and the Strait of
Juan de Fuca by month from June to September 1978. Pup counts and total
number of animals are the highest for the survey period. Total number of
animals include adults and immatures but riot pups. Percentage of pups to
total animals is given.

Map Pup Total |
reference Location count animals %
1/
San Juan Wilderness Area—
9 Unnamed I 2 9 .22
24 Harbor Rk 1 2 .5
26 Halftaide Rk 2 32 .06
32 Sentinel Rk 4 34 .12
35 Ripple I 5 87 .06
37 L. Cactus I. 3 20 .15
42 Skipjack I. 5 58 .09
43 Unnamed I. 2 28 .07
49 Unnamed Islet 1 4 .25
50 Tift Rks 1 7 .14
54 Flower I. 1 10 .10
57 Pointer I. 2 7 .29
62 S. Peapod Rk 1 17 .06
63 Peapod Rks 4 57 .07
&4 N. Peapod Rk. 1 4 .25
65 Eliza Rk 1 6 .17
74 Unnamed Rks. 7 57 .12
76 Minor I. 44 206 .21
78 puffin I. 5 91 .05
80 Bird Rocks 8 112 .07
81 Williamson Rk 2 4 .50
83 Buck I. 1 13 .08
84 Bare I 4 51 .08
2/ !
Northern Puget Sound—
C Samish Bay & 49 .12
D Padilla Bay 7 70 .10
G Sinclair I 1 3 .33
H Boulder Reef 4 27 .15
I Pt. Migley 7 74 .09
K Barnes I 3 28 .11
L Echo Bay 8 40 .20
M Sentinel I 1 1 1.0
0] Twin RKS 2 16 .13
R Bell T 1 1 1.0
S Leo Reef 1 9 .11
T Pear Pt 2 15 .13
\ whale Rk 2 16 .13
w Protection I 19 113 .17
X Marrowstone I. 1 11 .09
2/
Olympic Peninsula—
2 Kulakala Pt. 2 20 .10
3 bDungeness Refuge "8 54 .15
4 Green Pt 1 1 1.0
Vancouver I E24
10 Chain I. 1 135 01
2 -
1 Race Rks 2 69 3. s 03 S

1/ Map reference refer to figure 10

E/ Map reference refer to figure 1] .
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estlmate of productivity based on visual--observation, in the )
wildwis: conservative. An average reproductive rate of- 15% -
was .found which is low when compared to other rates in the
literature. Venables and Venables (1955) reported a_22%
reproductive rate for Phoca vitulina vitulina in Shetland.
Bishop (1967) reported 32% of the harbor seals on Tudigak
Island, Gulf of Alaska bore pups. Bigg (1969b) found 88% of
mature females pregnant in a population of 53% females
indicating a birth rate of 26% for harbor seals of British
Columbia. Boulva (1975) reported 20.5% productivity for
animals in Nova Scotia. Pitcher, 1977 found a reproductive
rate of 18.8% for harbor seals in the Copper River Delta,
Alaska and speculated that Bishop's figure-may be high due
to sampllng bias. Calambokidas et al. (1978), found 15-19%
pups in northern Puget Sound in the summer of 1977. Thus
the literdture suggests birth rates from 18-32%. It seems
likely that the low rates observed in the present study may
be attributed to difficulty in assessing this~ population
parameter using only visual observations from aerial
surveys, although a: 95% confidence interval for the present
data provides an upper limit of reproductlon at 18.4%.

|! ks - . P

Diséribuﬁion

[l

ﬂ The Pac1f1c harbor seal ranges in the eastern North
Pacific from Baja California north and west to the Alédutian
Islands (Rice, 1977). Harbor seals are common.in estuaries,
coastal waters, and inland waters throughout its range.
While prlmarlly a near shore species obsérvations of single
animals have been reported up to 50 km from, shore (Calkins
et El 1975). During the present study 50 haulout sites
were observed in nérthern Puget Sound and theé Strait of Juan
de Fuca (Fiqgure 6). Fifteen of these sites were observed in
the Strait of Juan de Fuca; three are found- in Admiralty
Inlet; six ‘in Skagit, Padilla, Samish, and Belllngham Bays;
and the remainder (26) are located in the San Juan Islands,
Haro and Rosario Straits. These 50 areas are used
con51stently by harbor seals. Occasionally arimals would be
observed in other areas but with no predictability.
Tables 9-14 list all areas where harbor seals were observed
during aerial surveys, WO new haulout areas were found
during small boat surveys and we did not survey in Canadian
waters north of Victoria. Aerial surveys in Canada
conducted by the Marine Mammal Division, NWAFC, from 1974-75
identified a minimum of ten hauling sites in the Strait of
Georgia and one other in Haro Strait that was not surveyed
in the present study (Table 15).
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TABLE 9.--Aerial survey counts of harbo"f “seals taken from November 19777to May™1978' for~the~San™Juan "1
z

Wilderness Area. Dashed lines (-) indicate the area was not surveyed; zeros (0) mean no animals were

present; map reference numbers referyto Figure, 10. - These numbers refer to the Federal Register: }

Vol. 40, No. 172, September 4, 1975, and Vol-. 41No. 1§‘7';“'Ju12y.r;;29’:, 1976. ‘f

. T < o i
Map 1977 o ‘(: "h’ i ?m‘“‘w }: » =X i’ﬁ' Coe ?;\- f?\? d:".z;/"‘) e %F___
reference | - e S ’:’
Number Nov 30 Dec 8 * Dec 21 1Jan 26/ . ‘?‘ar}!&ﬁ‘ ,-:a’eri’ 9 ?,‘ y L;‘erb‘;'24 4 yarr;l?ﬁ ,,,!/1aLr‘¥5‘w:quv A}_::r 25 May 23 : May 25
; 3 ~ . i P ,. T = 3

1. Small T. - 0 - & _;‘f";t - : ‘:J“ ; W 0 FANPN = . ' ; 0
2. Unnamed I. - o} A o= P . - ,{f, 7 0 - - - § 0
3. Fortress I. - 0 e 1“ - - - m—(,) 0 - - 0
4. Skull I. - 1 - : - - - ij,' 0 - - : 0
5. crab I. - 0 - ¢o- - T ) 0 - T - 0
6. Boulder Is. - 0 - ﬁ - - - ;’\ 0 o 0 - 0
7. Davidson Rk. 0 0 "o booo - -7 0 0 0 - 3 0
8. Castle I. 0 - 4 0 i 0 - Q 0 0 - 0 - ¢}
9. Unnamed I. 0 - o] :i' 0 - 0 0] ‘ 0 - 0 - 4 0
10. Aleck Rks. 0 - ©0 ’i 0 - 0‘ 0 ) - o ‘ - 0
11. Swarl I. 0 - 0 {0 - 0 0 0 - 0 - ; 0
12. Unnamed RK. 0 - 0 ’-E 0 - o o 0 - 0 - . 0
13. Unnamed Is. 0 - : 0 h 0 - o " O"\' 0 - 0 - i 0
14. Unnamed Is. - - 0 T | - o 0 0 - 0 - ; 0
15. Hall I. 0 - . .0 A - o L. 0 0 - 0 - gl 0
16. Unnamed I. 0 - "o Yoo - 0 }J 0 0 - 0 - To
17. Secar Rk. 0 - 0 \‘ 0 - 0 i o 0 - 0 - ‘ 0
18. Round RK. 0 - 0 i ° - 0 if\' 0 0 - 0 - ioo
19. Unnamed Is. 0 - 0 # 0 - 0 b ¢} 0 - 0 - 7 0
20. Unnamed Is. 0 - Y o oo - 0 \ o 0 - 0 - o
21. Mummy RK. 0 - T, A3 1S - 0 0 0 - 0 - \ 0
22. TIslets & Rks. 0 - .0 [ o - 0 0 0 - 0 - S0
23. Shark Reef - - .0 ii 0 - 0 0, 0 - - 0 - : 0
24. Harbor Rk - - 0 4 _ - _ . 0 ~ _ B 5 o
25. N. Pacific Rk - - 0 ? - - - - 0 - - - ‘ 0
26. Halftide Rk. - - 0 ¢- - - - 0 - - 26
27. Unnamed Is - - 0 EX - - - K - - - - & -
28. Low I. - - 0 Sy et tE w . ew mERTE S resmm o mos Fare e . e anR - S ow o -
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TABLE 9.--Continued.

Map 1977 1978

Reference )
Number Nov 30 Dec 8 Dec 21 Jan 26 Jan 28 Feb 9 Feb 24 Mar 14 Mar 15 Apr 25 May 23 May 25
29. Ppole I. 0 - 0 - - - - - - - -
30. Barren I. 0 - 0 - - - 0 0 - 0 - -
31. Battleship I. 0 - o] - - - 0 0 - 0 - -
32. Sentinel Rk. 0 - 0 0 - - 13 35 - 23 - 34
33. Center Reef ¢} - (¢} 0 - - 0 0 - 0 - 0
34. Gull Reef 0 - 0 0 - - 0 o] - 0 - 0
35 Ripple I. 0 . 0 20 - - 37 38 - 124 - 35
36. Shag Reef 0 - 0 0 - 0 0 - 0 - 0
37. L. Cactus I. 17 = 19 - - 7 18 - 0 . 0
38. Gull Rk. 0 - - = = 0 0 - 0 - -
39 Flattop I. 0 - - - - 0 0 - 0 - -
40. White Rks. (o] - 0 16 - - 0 31 24 - 34
41. tMouatt Reef 0 - 0 = = - 0 o] - 0 - 0
42. Skipjak I. 0 - 0 2 - - 0 12 - 53 - 19
43. Unnamed I. 0 - 0 0 - - 0 0 - 0 _ 0
44. Clements Reef 0 0 o] 0 - 0 0 0 o o
45. Unnamed I. 1 33 45 51 0 - 25 68 51 56 60
46. Parker Reef - - - - - - 0 - - - - -
47. The Sisters 0 0 0 0 0 - 0 0 - o 0 0
48. L. Sister o 0 o] o] 0 - Q 0 0 0

49. Unnamed Islet - 0 o] - - - 0 0 0 - 0
50. Tift Rks. - 16 1 - - - 8 - 21 _ 29
51. Unnamed RK. - - 0 0 - - D - - 0 _ 0
52. Turn Rk. - - 1 - - - - - 0 - o
53. Shag Rk. - - - - - 0 - - 0 _ 0
54. Flower I. o 0 - - - - 0 0 - 0 0
55. Willow I 0 0 - - - - 0 o R . 0 0
56. Lawson RKk. c 0 ¢] - - - 0 0 - n 0 o
57. Pointer I. 0 0 0 - - - 0 0 - 0 0 0



=TABLE 9-.--Continued.
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Map 1977 1978

Reference

Number Nov 30 Dec 8 Dec 21 Jan 26 Jan 28 Feb 9 Feb 24 Mar 14 Mar 15 Apr 25 May 23 May 25
58. Black RK. 0 o] - - - 22 9 - 0 o] 0
59. Unnamed Rks. - - - - - 0 - 0 0 0
60. Brown RKs. - - - - - - 0 0 - - 0 0
61. Unnamed Rk. - - - - - - - 0 - - (4] 0
62. S. Peapod Rk. 0 0 0 0 0 - 0 - 0 0 0
63. Peapod Rks. 0 25 o 23 0 - 0 17 - 29 2 0
64. N. Peapod Rk. o} o} 0 0 0 - o] 0 - o} 0 0
65. Eliza RK. - 6] - - 0 - 0 4 - 0 ¢] 0
66. Vitl Rk. - 0 - - - - 4] 0 - 1 - 0
67. Dot I. - 0 - - 6] - 0 0 - 0 - 0
68. Unnamed Rk. - - o} 4] - - - o} - 0 - 0
69. Unnamed I. - - 0 ¢} = - - 0 - 0 - 0
70. Low I. - 0 0 0 - - - 0] - 0 - 0
71. Nob I. - ] 0 0 - - 0 - o} - 0
72. Unnamed I. - o] 0 o] - B 0 - 0 - 0
73. Unnamed I. - 0 [¢] 0 - - 0 o} - 8}
74. Unnamed RKs. - - 7 - - - - - - - 25
75. Smith I. 0 0 0 0 0 o} 0 0 0 0 25 25
76. Minor I. 50 164 125 57 165 29 257 89 116 74 0 0
77. Matia I. 0 26 32 24 3 - 9 - 24 19 29
78. Puffin I. 0 0 ¢} Q 0 - 0 0 9 0] 43
79. Turn I. - - 1 - - - - 0 - 4] - 0
80. Bird Rks. 0 9 0 15 0 - 19 22 - 28 28 20
81. Williamson Rks. - 0 = B - . 0 - 0 -
82. Colville I. o] 0 0 - 0 0 - 0 - 0
83. Buck I. 0 - 0 - 0 0 - 31 - 43
84. Bare I. 0 - 30 52 - 41 41 - 27 - 4
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TABLE 10.--Continued. = — o

Map

Reference

Number Jun 9 Jun 27 Jun 28 Jul 4 Jul 19 Jul 20 Jul 27 Aug 14 Aug 18 Aug 29 sep 13 Sep 14 Oct 14 Oct 31
29. Pole I. - 0 - - - - - - 0 - - 0 o} -
30. Barren I. - 0 - - - - - - o] - - 0 0 -
31. Battleship I. - o] - - - - - - 0 - - 0 0 -
32. Sentinel Rk. - 34 (4) - 46 36 - 2(1) - 33(4) - - 14 25 -
33. Center Reef - 0 - 0 0 - o] - o] - - a 0 -
34. Gull Reef - 0 - 0 0 - 0 - 0 - - 0 0 -
35. Ripple 1. - 60(2) - 13 0 - 35(2) - 87(5) - - 37 25 -
36. Shag Reef - 0 - 0 o} - 0 - 0 - 0 0 -
37. L. Cactus I. - o] - 0 o} - o] - 20(3) - - 37 62 -
38. Gull Rk. - - - - 0 - - - o] - - - 0 -
39. Flattop I. - - - - 0 - - - 0 - - - §] -
40. White Rks. - ¢} - 0 0 - 0 - 24 - - 18 30 -
41. Mouatt Reef - 0 - o} 0 - 0 - 0 - - 0 0 -
42. Skipjak I. - 19 - 5 11 - 58(5) - 22 - - 21 30 -
43. Unnamed I. - 0 - 0 28(2) - 16(2) - 0 - - 0 16 -
44. Clements Reef - 0 - 0 0 - 0 - 0 - 0 - Q -
45. Unnamed I. - 38 - 45 53 - 6 - 40 - 43 - 92 -
46. Parker Reef - 0 - - - - 0 - 0 - - - -
47. The Sisters -~ ¢} - 0 o} - 0 - 0 - 0 - ¢} -
48. L. Sister - 0 - 0 0 - 0 - 0 - 0 - 0 -
49. Unnamed Islet - 0 - 0 0 - o] 0 4(1) - - - 0 -
50. Tift Rks. 14 2 - 0 0 - 0 7(1) 11 - - - 24 -
51. Unnamed RK. 0 0 - 0 0 - 0 0 0 - - - 0 -
52. Turn Rk. o} 0 - 0 o} - 0 ¢} 0 - - - 0 -
53. Shag Rk. ¢} 0 - - 0 - 0 3 0 - - - QO -
54. Flower I. 0 [0} - \ - 0 v - 0 15 10(1) - - 0 0 -
55. Willow I. o o} - - o " - 0 o} 0 - - 0 0 -
56. Lawson RK. - 0 - o] 0 - 0 0 0 - - 7 o] 0 -
57. Pointer I. - 0 - 0 T - 0 13 7(2) - - 1 7 -
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TABLE 10.--Continued.

Map
Reference
Number Jun 9 Jun 27 Jun 28 Jul 4 Jul 19 Jul 20 Jul 27 Aug 14 Aug 18 Aug 29 Sep 13 Sep 14 Oct 14 Oct 31
58. Black Rk. - o] - [¢] ¢} - 0 o} 2 - - 0 0 -
59. OUnnamed Rks. - 0 - 0 0 - 0 ¢} ¢} - - 0 ¢} -
60. Brown Rks. - 0 - 0 [¢] - 0 0 0 - - 0 0 -
61. Unnamed RK. - 0 - - 0 - 0 C 0 - ~ 0 0 -
62. S. Peapod Rk. . 0 - 0 0 - 2 17(1) 18 - 13 - 0 -
63. Peapod Rks. . 17 - 0 22 - 21(1) 27(3) 20(4) - 57(4) - 49 -
64. N. PFeapod Rk. - 0 - 0 0 - 4(1) 0 0 - 5 - 2 -
65. Eliza Rk. - 0 = = 0 - - 3 6(1) - 16 - 22 -
66. Viti Rk. - 0 - - 0 - - . 0 - 0 - - -
67. Dot I. - 0 - - 0 - - 0 0 - 0 - - -
68. Unnamed Rk. 0 ¢} - o o - - 0 0 - ~ 0 0 -
69. Unnamed I. o} 0 - 0 [¢] - 0 0 0 - - 0 0 -
70. Low I. o] 0 - o] 0 - 0 0 o] - - 0 0 -
71. Nob I. 0 0 B 0 0 - 0 0 0 - - 0 0 -
72. Unnamed 1. 0 0 - 0 0 - 0 0 0 - - 0 0 -
73. Unnamed I 0 o] - o] 0 - ¢} 0 0 -~ - 0 0 -
74. Unnamed Rks. 35 39 - 0 24 - 0 44 (4) 57(7) - - 46 63 -
75. Smith I. 15 0 0 0 o] 0 0 - 0 - - 2 0
76. Minor I. 15 64 (8) 162(20) 92(20) 93(3) 71(12) 196(44) - 206(17) 194 (4) - 0 155 145
77. Matia I. - 0 - 0 4 - 3 - 45 - 10 - 48 -
78 Puffin I. - 3 - 21 59(5) - 25(7) - 27(2) - 91(2) - 28 -
79. Turn I. 0 0 - 0 0 - 0 - 0 - - - 0 -
8G. Bird Rks. 49 18 - 0 26 - 21(1) 35(2) 112(8) - - 19 33 -
8l. Williamson Rks. - o] - - - - - - 4(2) - - 0 0 -
82. Colville 1I. 0 - 0 0 - 0 - 0 - - 0 0 -
\\M h (4) - - 9 39 -
-
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TABLE 11l.--Aerial..survey counts of harb
indicate the area was not surveyed;

Figure 11.

or seals taken from November 1977 to May 1978.
zeros (0) mean no animalks were present;—

Dashed lines (-)
.map reference refers to

Map 1977 1978

Reference Nov 30 bec 8 Dec 21 Jan 26 Jan 28 Feb 9 Feb 24 Feb 28 Mar 14 Mar 15 Apr 25 Apr 28 May 23 May 25
A. Bellingham Bay - - - 10 - - 1 - 0 - 0 - - 0
B. Wildcat Cove - - ~ - - - ¢} - 0 - - - - -
C. Samish Bay - - - 0 - - 0 - 0 - - - - -
D. Padilla Bay 0 0 0 1 - 0 11 - 38 - - 12
E. Hat I. o] 5 0 ¢} [¢] - o] 0 - o] - - 0
F. Fidalgo Bay - - - - - - - - - - - - - -
G. Sinclair I. (SE) - 7 2 12 0 - 0 - 0 0 - - ¢
H. Boulder Reef 0 5 0 5 o] - 0 - 6 - 0 - - 14
I. Pt. Migley - 3 - - - - - - 0 - - - - -
J. Clark I. 0 5 o] 4 3 - 0 - 0 - 0 - 0 0
K. Barnes I. 0 1 0o 2 o - 0 - 18 - 9 - 4 18
L. Echo Bay 0 0 0 5 o] - 0 - 19 0 - 0 0
M. Sentinel I. 0 - 0 0 - - 0 - 0 - 0 - - Q0
N. Satellite I. 0 - 0 0 - - 3 - 3 - ¢} - - 0
0. Twin Rocks - 19 - 12 - - 0 - - - - - 1 24
P. Bald Bluff 0 - - 0 - - 4 - - - - - - 0
Q. Blind I. - - - 0 - = 0 - 0 -

R. Bell I. - - - 0 - - 0 - 0 -

S. Leo Reef - 0 - - - - 0 - 0 - - 0 - 0
T. Pear Pt. . - - ] 6] - - - - - 0 - - 0
U. Deadman I. 0 - 0 1 - 2 2 - 0 - - - 0
v. Whale Rks. 0 - 1 0 - 0 0 - 0 - 0 = = 0
W. Procection I. 100 139 183 134 131 26 155 38 75 164 149 104 37 87
X. Marrowstone I. - - . - = = B - ¢] a 9 0 6
Y. Colvus Rks. - 24 24 - 6 9 10 - 14 21 0 0 2 0
Z. Port Gamble - 0 - - - - - - - -
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TABLE 12.--Aerial survey counts of harbor seals taken from June 1978 to October 1978. Dashed lines (-)
indicate the area was not surveyed; zeros (0) mean no animals were present; map reference refers to
o Figure 11. Pup counts are in parenthesis and are not included in the adult totals.

Ili:E;e::ence Jun 9 Jun 27 Jun 28 Jul 4 Jul 19 Jul 20 Jul 27 Aug 14 Aug 18 Aug 29 Sep 12 Sep 13 Sep 14 Oct 14 Oct 31
A. Bellingham Bay - 0 - - [¢] - 0 0 0 - - 0 - - -
B. Wildcat Cove - 0 - - 0 - 0 0 0 - - 24 - - -
C. Samish Bay - o] - - 0 - 0 34 (6) 0 - - 49 (1) - - -
D. Padilla Bay 25 27 - 0 35 - 0 S 70(7) - - 50 - - -
E. Hat I. 0 0 - 0 0 - 0 0 0 - - 20 - - -
F. Fidalgo Bay - - - - - - - - - - - 10 - - -
G. Sanclair I. (SE) - 0 - - 0 - 0 3(1) 9 - - 0 - 13 -
H. Boulder Reef - 0 - - 11 - 0 15(1) 21(4) - 27(3) - 31 -
1. Pt. Migley - - - - 4] - o] - 74(7) - - 17 - 47 -
J. Clark I. - 0 - 0 0 - 0 - 0 - - o} - 15 -
K. Barnes I. - 5 - o] 6 - 0 - 28(3) - - 28 - 14 -
L. Echo Bay - 0 - 0 4(4) - 12(5) - 31(8) - - 40(1) - 35 -
M. Sentinel I. - o] - 0 0 - 1(1) - 0 - - - 56 33 -
N. Satellite I. - 0 - - ] - - - 0 - - - ~ 0 -
0. Twin Rocks 23 1 - - 18 - 0 16(2) 12(2) - - - 0 38 -
P. Bald Bluff - 0 - - [¢] - 0 0 - - - 0 o} -
Q. Blind I. 3 0 - - - - 0 -
R. Bell I. 1(1) 0 - - - - 0 -
S. Leo Reef (o] 0 - - o} - 3 0 9(1) - - - 15 21 -
T. Pear Pt. 0 0 - 2 - - 14 (1) 15(2) - - - - 3 -
U. Deadman I. 0 0 - 0 0 - 0 0 0 - - - 0 0 -
v Whale Rks. 0 0 - o] - 0 16(2) 25 - - - 0 11 -
W. Protection I. 30 50 71 24 113 47(2) 31(15) - 113(19) 35(1) 66 - 128 223 220
X. Marrowstone I. 13 0 0 - 3 - 0 - 11(1) - 0 - - 13 0
Y Colvus Rks. o] 0 1 0 0 - - - 9 - 3 - - 0 5
%, Port Gamble - - - - - - - - - - 28 - - 16 -




~----- - TABLE 13.--Aerial survey counts.of harbor seals taken from November 1977 to May 1978. Dashed lines (-)
indicate the area was not surveyed; zeroes (0) mean no animals were present; map reference refers
to Fagure 1l.

T

Map 1977 1978

Reference Nov 30 Dec 8 Dec 21 Jan 26 Jan 28 Feb 9 Feb 24 Feb 28 Mar 14 Mar 15 Apr 25 Npr 28 May 23 May 25
Olympic Peninsula

1. Xiapot Pt. - - - - - - 0 0 - 35 o 0 0 0
2.- Kulakala Pt. - - - 22 18 0 20 0 0 21 19 0 0 0
3. Dungeness Refuge 0 0 0 59 69 1 70 18 50 34 9 81 10 35
4. Green Pt. 0 - o - Q - - 0 - 0 - 0 o -
5. Low Pt. 45 - 1 - 8 8 - 6 - 3 - 0 1 -
6. Deep Creek 0 - 0 = o - = 0 b - 0 N 1 0 -

- .

S 7. Pillar Pt. 6 - 0 - 0 - ~ 10 - 6 - 6 0 -
8. Seal RKk. 0 - 0 - 0 - - 0 - 0 - 0 0 -
9. Tatoosh I. 0 - 0 - 0 - - o - 0 - 0 0 -
vVancouver Island
10. Chain . - - - 75 23 95 39 - 41 63 28 81 115 69
11. Trial I. - - - 2 0 45 0 - 0 ¢} ¢} 23 0 0
12. R:ace Rks. - 26 8 43 27 0 - 102 127 175 99 126 220 92
13. Becher Bay - - 0 - o - - 0 - ¢} 0 - 0 ¢}
14. Possession Pt. - - 0 - 0 - - 0 - 0 0 - 0 0
15. Sherraingham Pt. - - 0 - 0 - - 0 - 0 o} - 0 0
16&. ‘Jordan R. - = o - - 03, T BTl ‘0 - . 0 0 - 0 0
17. Providence Cove - To- 0 - o ' oz R - TR - 0 - 20 0 -
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TABLE 14.--BAerial survey counts of harbor seals taken from June 1978 to October 1978. Dashed lines (-)

indicate the area was not surveyed; zeros (0) mean no animals were present; map reference refers to
Figure 11. Pup counts are in parenthesis and are not included in the adult totals.

-

Map
Reference Jun 9 Jun 27 Jun 28 Jul 4 Jul 19 Jul 20 Jul 27 Aug 14 Aug 18 Aug 29 Sep 12 Sep 13 Sep 14 Oct 14 Oct 31
!

Olympic Peninsula

1. Kiapot Pt. - 0 1 - [0} o} - - 0 0 0 - .- 0 0
2. Kulakala Pt. - 0 0 - ' 20(2) 18 - - 5 0 o] - - 6 [
3. Dungeness Refuge 41 20 26 45 40 41 33(1) - 305‘2) 54 (8) 8 - — 43 66
4. Green Pt. - - 1 - 2 1(1) - - 0 2 2 - = - 3
5 Low Pt - - 1 - - 1 - - - 38 33 - - - 0
6. Deep Creek - - 1 - - 1 - - - 9 - - - ' - 3
7 Pillar Pt. - - ] - - 0 - - - 0 4 - - - 0
8 Seal Rk - - 0 - - 0 - - - 0 o] - - - 0
9 Tatoosh I. - - Q0 - - 0 - - - 3 0 - - - 0

Vancouver Island

10. Chain T. - 144 75 - 67 135(1) - - 78(1) 0 - - - 58 64
11. Traial I. - 0 0 - o] ) - - o} 0 - - - 0 19
12. Race Rks. - 42 46 - 0 1 69(2) - - 67 51(2) 83 - - 86 20
13. Becher Bay - - 0 - - . 0 -~ - - 0 6 - - - 42
14. Possession Pt. - - o - - 2 - - - o vl . o= _ 0
15. Sherringham Pt ~ - 2 - - 2 - - - 0 - - - - 0
16. Jordan R. - - 0 - - 1 - - - 0 - - - - 0

17. Providence Cove - - 0 - - 4 - - - 0 0 - - - o]




P
TABLE. 15 .--Maximum counts of harbor seals (Phoca vitulina richardsi) from
aerial surveys of islands in British Columbia, July 1974 to August 1975.
Counts are from visual estimates only. Data was taken from files at the
Marine Mammal Division, NWAFC, Seattle, WA.

1
i

Location Estimate

Strait of Georgia

Miami I. 6

Mayne I. 55

Samuel I. } 25

Tumbo I. 20 g
Saturna I. 45 -
Prevost I. . 8-

saltspring I. ‘ 35 R

N.| Pender I. 4 .-
Portland I. 17 =
Zero Rk 11 -

|

Haro!Strait

Sidney I. ' 13 . -
Chain Islets 25 §
Discovery I. : 26 o

Strait of Juan de Fuca ;
Trial I. 7 ) o
Race Rocks 135

54



For a. haullng area to be attractlve to harbor seals it.
must possess three characterlstlcs .isolation from unseen
approach by land,.immediate access to deep water or
channels, and be near food resources (Scheffer and Slipp,
1944). Calambokidis et al. (1978) described five categorles
of hauling sites of which four are ‘present in this study
area. These are: cobble or sandy beaches, such as Violet"
Point on Protection Island and the spit exposed at low tide’
between Smith and Minor Islands {(Figure 7); rocky reefs and
island ledqes exposed at low tides such as Puffin Island”
(Figure 8); mudflats exposed at low tides found at Dungeness

wildlife Refuge and all the. bays in the area (Figure 9); and"

anchored log booms in Fidalgo Bay and Port Gamble. .

Abundance

&

Abundance estimates for P. V.- ‘richardsi are dlfflcult
to obtain. Population estimates for the Pacific area are in
excess of 300,000 anlmals (MMPA,: 1978), of which most can be
found in Alaskan waters. Mate (1977) estimated N
12,000 animals along the west coast from Washington to Baja
Callfornla from surveys that d1d not include Puget Sound

Scheffer and Slipp (1944) stlmated the Washlngton“‘

. populatlon of harbor seals to be 6,000-10,000 animals. ' =
Newby (l973b) assumed the hlstorlcal populatlon nearer to
6,000 and.'produced evidence of a possible decline to

2,000 animals. He attributed, this decline primarily to .
bountv pressure and habltat loss., Between 1943 and 1960 ;?\
over 10,000 harbor seals were taken for bounty in
Washlngton, which is undoubtedly considerably less than what
was actually killed (Newby. 1973b) Assuming a 40% loss to-
unretrievable anlmals, the total;kill may have actually
exceeded 17,000 (Scheffer and Slipp, 1944; Newby, 1973b).

In summary of 9,503 bounty records from Washlngton claimed’
between 1947 and 1960, 3,619 animals were killed in the -
northern Pugeti Sound area (Johnson ‘and Jeffereis, 1977). :m

A minimum estlmate of harbor seals in northern Puget
Sound in 1972 was about 600 animals (Newby, 1973b) and .-
Johnson and Jefferies (1977) estimated 650 harbor seals in
this region. In a more comprehensive census of this area in
1977, Calambokldls et al., (1978) reported at least
1,200 animals.! The Stralt of Juan ‘"de Fuca was not
conSLdered in any of these estlmates. ;

Durlng the present study\lnten51ve aerial surveys of
the study area for harbor seals were made monthly. All
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known hauling areas and potential hauling habitat were
surveyed. All islands and islets included in the San Juan
Wilderness area were surveyed, effort, and number of animals
observed are presented in Tables 9 and 10. Specific locations
of these refuges are given in Figure 10. Areas not included
in this refuge system which are utilized by harbor seals are
presented in Tables 11 through 14, with specific locations
given in Figure 11.

To aid in the presentation of this data, the study area
was divided into 17 sampling areas (Flgure 12). A summary
table by month, using counts from the maximum survey days is
presented in Table 16. The lower totals observed in November
through January is probably the result of the minimal tidal
range encountered during winter months. Tidal influence on
hauling behavior has been reported in the literature often
(Scheffer and Slipp, 1944; Bishop, 1967; Newby, 1971; Johnson
and Jeffries, 1977; Calambokidis et al., 1978). We expect this
influence may have contributed to the low counts in these
periods. From February through July 1,000 animals were
consistently observed, a figure which is comparable to the
1,200 reported by Calambokidis et al., (1978) . This may
represent the number of easily observable animals at any time.
Johnson (1976) has reported an increase in observable animals
during the molting periods when supposed physiological stress
forces more animals to haul out longer. In local waters the
molt may occur as early as February or as late as October
(Scheffer and Slipp, 1944; Stutz, 1967b). Most of the
populatlon is involved in the molt from July to September
(Stutz, 1967b) This period coincides with our high count in
August of 1,600 harbor seals (not including 143 pups), which
is our estimate of the summer population in the study area. The
count in October of over 1,500 animals is comparable to the
August estimate. The lower count in September is attributed to
poor aerial survey conditions, primarily local fog during
12-14' September 1978. A more complete analysis of this
phenomena locally and other aspects of daily and seasonal
population fluctuations will be made with an increased data base
collected during 1979.

For the purposes of this report a summary of each sampling
area follows. The numbers in parenthesis refer to Figure 12.
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Locations of areas included in the San Juan Wilderness Area,
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Figure 11. Harbor seal (Phoca vitulina richardsi) haul out site locations in
northern Puget Sound and the Strait of Juan de Fuca. Letters A—Z refer to
T. 11-12, numbers 1-17 refer to T. 13-14. This figure does not include
locations in the San Juan Wilderness Area (refer to Figure 10.)
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TABLE l@--Summary of aerial survey counts of harbor seals taken from November 1977 to October 1978.
ceros (0) mean no animals were present;

Dashed lines (-) indicate the area was not surveyed;

map reference numbers refer to figure 12. Pup counts are in parenthesis and are not included
in the adult totals.
Map
Reference 1977 1978
Number General Area Nov Dec Ja Feb Mar Aprxr May June July Aug Sept oc
1 Cherry Pt. to Pt. Roberts - 0 - - ! - - 0 - - 0 -
2 Patos I. to Lummi I. b 86 86 25 114 93 150 46 128(12) 245(20) 225( 3) 279
3 Haro Strait 17 49 90 103 178 256 126 42 52( 7) 102( 8) 69 118
4 San Juan Is. 0 58 29 14 [¢] 60 140 243(6) 247(10) 355(31) 188 348
5 Rosario Strait o] 40 43 41 54 57 44 66 65( 2) 197(21) 122( 7) 122
6 Bellingham to Padilla Bay 0 12 23 1 15 39 12 27 35 119(15) 169( 1) 35
7 Smith-Minor Is. 50 164 165 257 116 74 25 162(20) 196(44) 206 (17) 2 155
8 Skagit Bay to Port Susan - - - - 0 - 0 - 0 10 0 -
9 Point Wilson to Hood Canal Bridge - 24 6 10 21 9 8 14 3 20( 1) 31 49
10 Protection I. 100 183 134 155 164 149, 87 71 113(15) 113(19) 128 223
11 Dungeness to Sequim Bay 0 0] 81 90 90 81 35 41 45( 3) 54( 8) 8 66
12 Angeles Pt. to Green Pt. 0 0 o] 0 [¢] 0] 0 1 2( 1) 2 2 3
13 Pillar Pt. to Angeles Pt. 51 1 8 18 9 7 1 2 2 47 37 3
14 Neah Bay to Pillar Pt. o] 0 0 0 s} 0 o] 0 0 0 0 0
15 Cape Flattery - Tatoosh I. 0 0, 0 0 0 0 0 0 0 3 0 0
16 Cervantes Pt. to Sooke Bay - 0 0 35 0 20 0 2 9 0 6 42
17 Becher Bay to Discovery I - 26 120 242 243 230 335 190 210( 3) 145( 3) 83 144
Monthly Total 2195/ 643 785 991 1,004 1,075 963  907(26) 1L107(97) 1,618(143) 1,074(11) 1,587

1/ pPartial survey




Cherry Point to Point Roberts. (1)

No hauling sites are known for this area from the
literature or the present study.; Since this area horders
population ¢oncentrations- lmmedlately to the south» -
undoubtedly “some harbor® séals ard’ expected to be foraglng
here, although to what extent is unknown. Aerlal‘surveys
were flown only four times here; no boat surveyszwere made.

'Tldal areas in Lumm1 Flats produce suitable habrtat for
harbor seals and they might be expected to occaSSIOnally
haul|out there. =

N

ey TG

Patos Island to Lummi Island (2)

bi

Hi€sns i
2Ok

- o —\‘*‘:'

Important haullng areas are found on Sucia Isrand
Matia and Puffln Islands,PBarnes Island and on an offshore
islet near Pt. Migley, Lummi isfand. Harbor seals; were
observed on Clark Island in winter_ months and 1nkthe“fall

- »4.»?"“

At Suc1a Island two areas are utlllzed North of the
main island is an unnamed island which is part of-the San
Juan Wllderness Area’(map- reférence number 45, Flgure 10).

A second locatlon in Echo Bay (map reference L, Eidure 11)
is utlllzed 1rregularly durlng the w1nter and sprlng;months.
Anlmals were: reqularly seén at this site during the breeding
season and this was the only site where pups were ObServed
near Sucia Island. Wilson (l978) suggests that pups*are
commonly born on'"nursery sites" -away from the nonz sbreeding
populatlon. Harbor seals all but abandoned Matia, Island
during the summer, shifting to Puffin Island which was
little used -in winter and spring. The possibility-that
harassment to the Matia Island area caused by 1ncreased
recreational use of the Marine State Park may be responsible
for this movement. A minimum of 20 pups were produced in
this area in August. A maximum count of harbor seals in
this area was made. in October in the study area. . This area
accounted for 15% of the total August population of

279 animals.

tn

Haro Stralt (3)

This area includes six hauling sites from Skipjack
Island to:Sentinal Island. No concentrations of :seals are
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known along the west side of Henry Island or San Juan
Island, though theyv occur there singly in the water and a
few harbor seals occassionally haul out in Andrews Bay
(R. Osborne, pers. commun.).

All of the hauling sites are part of the San Juan
Wilderness system which affords protection to these animals.
The only exception is Sentinal Island where animals would
haul out on instead of or in addition to the offshore rocks,
only the rocks are part of the refuge. Most of the harbor
seals in Haro Strait are found in the islands and reefs
north of Sentinal Island. Few pups were observed here
during aerial surveys. However, during a small boat survey
on 30 September at least 20 weaned pups were observed. The
total pup production was probably higher since older pups
may have been mistaken for immature animals.

The high count for this area was 256 in April. This

area accounted for 6.3% of the maximum population estimate in
August.

San Juan Islands (4)

This area includes the interior waters on either side
of Haro and Rosario Strait. Nine hauling areas are included
here. Most animals were observed south of Lopez Island
where disturbance from pleasure craft mav be minimal. A
group of 50 animals was monitored near Dinner Island by
Mr. and Mrs. D. Ward, Bellevue, Washington who kindly
provided us with information.

All hauling areas, except Twin Rocks (East Sound, Orcas
Island) are protected as part of the San Juan Wilderness
area. A high count of 21 pups were seefh on the unnamed
rocks off Dinner Island (map reference number 74,

Figure 10). Nursing was observed away from non-breeding
animals at Dinner Island (M. Ward, pers. commun.).

The high count for area 4 was 355 harbor seals in
August; an additional 31 pups were also observed. This
represents 21.9% of the total population estimate in the
study area for that month.
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Rosario Strait (5)

T i3 <+

oo o eeB 1 Lrgy (L ymaR ot stio 7oy v dd PAOIG T o
¢ PIE wsI3Y 86y A vionfe <uidd ILIDO ver: fAQUodl L bnat s’
Flveﬁhaullngus1tes,were :recorded: Jin.Rosario. Strartgﬁ e

during this study. This includes Williamson Rocks, :inica
Burrows Bay although we observed animals there only on
18 August.u four: to.-s¥x, harbor :seals’ arer seen:.in Bufrows. Bay
throughout :the year -(D. Lively, pers. commun Vo All“flve“nr"
hauling.:sites are part: of. the~W1lderness area"jx;,‘: yine e
EANTY wnen. o Ay 03 nol oo mPows to LAassald o Spo (o
.y Bird’ Rocks and Peapod Rocksare_:the most-importantys v
haullng 'sites.in ¢thig summary. area and -animals; were observ<Q
at these sites on~all surveyva~Fewer harbor seals weres; r:i-~¢
observed in winter 'and spring. than .summer and fall. = Thewnizos
dlfference was more than .might be expected as a. result of ¢ nc
tidal. 1nfluence (P1-05) 1ndlcat1ng -some._ seasonal movement:%\

through Rosario Strait.ias syuwieme) ‘o Trndaunine fes

u.'\

(&

LS e

A maximum:count ‘off 197 harbor isealsiiwas made in! Résario
Stralt An: August, representlng 12.2% of ‘the ‘maximum -~ -5 LuE
populatlon.* A total of 21 pups were observed' there in «thig.' &
area in August.

| (6) slosicl meyl ns8
Belllingham Bay to Padilla Bay (6)

Coenlg. menr te 03 ausant volxesuld en asheionl geus 2i4dT
ﬁe This. area "includes: Guemes: and Cypress' Islands "and oyei
Fldalqo Bay in -addition’to. the, larger bays.: Seven haulingsrad
areas .are. located :in'this.’area.sy Of. these only Eliza Rock::isiw
protected by the wildlife refugeLsystem“ﬁledeuflats Ro hno*“
(Figure 13)*1n Bellingham,.Samishyy.and Padilla Baysiare.xg .3
isolated from most boat traffic and: perhaps:iasia’ - result«arew'x

the most 1mportant areas in terms of total animals hauling
outy> O (opvec 30ad) aéan1 nlwt o sysoxs Lasnys poilused 104
cgzetal LIW nsul ned sdf 1o Jusg 28 helnerpwy sws (Dasl-

‘ Fidalgo" Bay waSQSurveyed only.‘oncCe “on l3¢September 19.7.8:-.
and ten animals weré- ‘observed: ‘hauled out :on: anchored “Tog =
booms .p" This. bay will. become parthof_thevregularésurvey sy 1,
track dur1nq~ﬂ979¢fx z¥~a L HweW MY hpsia? tennsG 1S -, 0

Most: oft the tanimalsi®in :this: area: were found .int Padilla
Bay. The‘urregular1ty~of occurrenceiln Samish: andi s 13wup: A
Bellingham® Bays® squest‘éeals,may move ‘into. these! bays~from -
other areas perhaps following fluctuatingi food: resources..® s -

A high count of 169 animals was taken in this area in
September. The August count of 119 represents 7.4% of the
total for the study area. Fifteen pups were observed in
August, seven of these were from Padilla Bay and six from
Sfmlsh Bay.
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11$mith—Minor Islands (7) . S ’ a i f;i

e Smith Island and Minor Island are wildlife refuges

'~ administered by the lequally Wildlife Refuge, Olympia, .
Washington: "Access is strictly controlled. An abandoned
Coast Guard llqhthouse, now. automated, stands on the western
side of Smith Island, a llqht "and horn are on Minor Island

(Figure 14). Harbor seals haul out on the tidal spit west .

of the Minor Island light (Figure 15). During the pupolng
season, females with new pups were most often observed near
the light and the animals appeared habituated to the
contlnued blast of ‘the horn.

Newby (l973b) ‘reported 150 harbor seals from thls area
and- Calambokldls et al.,” (1978) observed 245 ‘animals hauled
out ,in August 1977. 'The highest count was taken in thls'
study was . in February 1978 when 257 adults and” immatures
' were observed f’Durlng the month” of our largest population
estlmate for ‘the study area, August 206 adults and
immatures’ %nd 17 pups were recorded (total =:233 anlmals)
The" hlqhest pup: count" was made in July, when 44 pups were
observed The flrst pups were seen here on 27 June 1978
the hlgh count ¥(44) was made one month later on 27 July
"1978. - The last obvious pups were observed on 29 August -
1978 thus the pupplng season lasted at least 9 weeks.

C % The averaqe number of anlmals seen by season foraall
surveys (not accountlng for tidal or-weather: 1nfluence) is
as follows: _ fall - 117; winter - 133; spring - 93;

summer- = 123 the dlfferences between any one survey may be
attributable’to varying environmental conditions, but the
data.indicates a reasonably stable number of animals v
throughout the year. Further assessment of this’ questlon
w1ll be alded by data collected through 1979 ‘;** Ly

Smlth Mlnor Islands are the most 1mportant 51ngle
) haullnq site in the study area in terms of- total number of

. animals and total pup production - 25.8% of the maximim: pup’

o count for all summary areas comes from Smith-Minor Islands.
, R

Whlle this area is protected as a w1ldllfe refuge,’

‘iricidences of harassment were observed to take place:s Poor. -

weather hindered survey effort in September 1978 but dld
allow a survey of Minor Island on 14' September g

1978. At 13:35 on tnat day two people were seen walklng the,f

spit ‘at Minor Island. Apparently they had traversed the
spit at low tide leaving their boat on Smith Island and had
become stranded by the incoming tide. The presence of these
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two people accounted for a total lack of harbor seals in the
area; only two were observed in the water near Smith Island.
During aerial surveys on 23 and 25 May only 25 harbor seals
were estimated in the water and none were hauled out. Many
small sport fishing boats were observed close to the
islands. During a boat survey to the islands on 21l July
1978 a small sport fish boat was seen approaching close
enough to hauled out animals to cause them to flee into the

water.

Smith-Minor Islands accounted for 12.7% of the harbor
seal population estimated for the study area in August.

Skagit Bay to Port Susan (8)

This area comprises the protected waters from Deception
Pass southeast to Port Susan and southwest to Rocky Pt.,
Whidbey Island. Aerial surveys were flown through this area
infrequently (March, July, August), usually when local fog
on the west side of Whidbey Island forced our approach to
northern Puget Sound from the east side.

During a small boat survey from Deception Pass to Goat
Island on 26 May 1978 three harbor seals were observed in
the water near Hope Island. No animals were seen in the Bay
from boat surveys on 27 Mav and 3 to 4 September 1978.
During an aerial survey of the southern tide flats in Skagit
Bay on 14 August 1978 ten harbor seals were observed hauled
out.

There are probably more harbor seals in this area than
our low survey effort revealed. Ninety seals were reported
in Skagit Bay from yearly observations (1970 to 1972) (Newby
1973b). Calambokidis et al., (1978) reported 14 harbor
seails in Skagit Bay on 23 October 1977.

Point Wilson to the Hood Canal Bridge (9)

This area extends from Point Wilson on the Quimper
Peninsula south to the Port Gamble Bay including the east
side of Marrowstone Island. Three hauling areas were found
in this area; rocks off the west side of Marrowstone Island;
Colvus Rocks and anchored log booms in the south end of Port
Gamble .
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t'Camble was, surveyed onlyvtw1ce.( During an; aerlal

M-

survey on 12, September 28" harbor seals were. hauled.” out on
raﬁted logs and on 4. October136 seals were-seen. - The: o

1nclu51on of . these counts 1nto the area summary - produced the
hlghesthtotal estimates for October .(49). and. September (31)

Reports from local résidents” at” Cape George,(Washlngton ae

‘.—-\-"
@t

{.

suggest that some harbor _seals.can.be, found in Port- Gamblegr
yéar £ound. ez,

‘Harbor seals -were.observed reqularly on-Colvus-Rocks

from December to. March.a From Aprll to July the only«--- ¢
observation made ‘were of two anlmals on 23 May 1978 and one
on| 28 June 1978. By 18 August 1978 nine animals were
observed, and they have been seen:;regularly throughuOctober
This variable use suggests seasonal movements away from

!

these rocks in the spring and summer. The west side of
MaFrowstone -Island. wasnot.surveyed until-March, harbor

Lmt;; -

seals were:- reqularly“seen at- this haullng site. fiﬂwnir

-
e ]

¢

mE
w“»'Ihe count of 20 harbor seals in August represents lf.éés~

ofl the total count»for _that month in _the study area...: iwoen

Protectlon Island (10) = wo= yesrrgpge it 1

4 e

-

5 P *
big joss “q* 2 TR SIS FRRIUAIY-RNANNE K0 AR RS B o S
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v i

represents an 1mportant single hauling- area, second only to.
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5 Located at the head of Dlscovery Bay, Protectlon»Island

eror Island. for, the study area.ﬂnHarbor seals haul ,out. fx‘q
al

most exc1u51vely on Violet Point (southeast Splt) o

(ngure 16). Although once disturbed some animals move to
Kanem Pt. on ;the southwest; end of..the-island and_:have: been

observednto haul out there on several~occas1ons TN A T

\)’Jé”f‘i ‘aﬁi‘v '{",{ f,vu - % \-r - ; \ - « :«“‘ cdvg - ,ﬂ, 1,.;.@5;.:., e, -t, ME“;‘; (,(YTNF& ‘.‘; -1

Durlng the pupplng season, females w1th new pups were

observed to haul out on“the north s1de of\Vlolet P01ntn,west

T S

oq the main group. This area was abandoned by the time of
weaning.

. . ~ A
(@Y 3pRiyE feaz Do

SN

| Calambokidis et &l (1978) Fe reported

AL W spc -

a hlgh ‘count of

165 harbor seals on Protection Island in September. During
the present.study @s;highr count: of 223, animals. was;:takenr in
October- of: wh1chuat~least 60%- were:-in molt.~. In Augusth,the
month of the hlghest count for the study area,,ll3ﬂharbori

seals were; observed representing; 70% of;the.total.; ;The,
hlqhest pup: count-for th1salsland«was 19 taken An: August.r )
The first pups were observed on 20 July 1978, and pups were--
seen until 29 August for a pupping period lasting about

6

;weeks.
J
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Analysis of population variability throughout the
seasons is unclear at the time. A preliminary evaluation of
land and aerial observations indicate more animals haul out
on [Protection Island in fall and winter than spring and
summer (P<.09). 'This question will be more fully addressed
with additional information collected in 1979.

| Protection Island is presently undergoing commercial
development. The state of Washington owns a portion of the
western end of the island (including Kanem Point) and has
'deélared it a wildlife sanctuary. However, the remainder of
th? island is subjected to severe human pressure.
Di%turbances of harbor seals was most evident during the
summer weekends when the island is most heavily used by lot
owpers and small boat traffic in surrounding waters is
greatest. A summary of disturbance data was not prepared in
'ti@é for this report but will be included in the final
project report. . . oo

LN ‘u*

|
Duhgeness to Sequim Bay (11)

i

This summary area extends from Sequim Bay north to and
-including all of the Dungeness National Wildlife Refuge.
During aerial surveys of Dungeness, the coastline south to
‘Kilapot Pt. (entrance to Sequim Bay) was surveyed.  These -
surveys did not penetrate far into Sequim Bay. Of the few,
small boat surveys to Dungeness, Sequim Bay was examined as
tilme, fuel reserves, and weather allowed. A total of four
boats surveys were made in this area (March, April, July and
August). Only two hauling sites are known for this general
agea,'Dungeness Refuge and a rarely used site off Kulakala
Point. ’ ’ : R
On only one occasion were harbor seals observed inside
Sequim Bay. On 15 March 1978 an estimated 35 seals were
seen in the water inside Kiapot Point. Considering the

" proximity of Sequim Bay to large harbor seal populations at
Pfotection Island and Dungeness Refuge, we expect some
aéimals regularly enter this bay. Conversations with local
sport fishermen indicate that it is not uncommon to see
single harbor seals inside Sequim Bay. T

Calambokidis et al. (1978) reported 36 harbor: seals
hauled out on the tide flats off Kulakala Point in September
1977. During the present study animals were seen’ near the
point in all seasons, usually in the water. Hauled-out
seals were observed on 28 January 1978. Pups were observed
only once, on 19 July 1978, when two mother-pup pairs were
seen together in the water.
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The Dungeness Refuge represents an important sanctuary
for harbor seals in this area. Animals were most often
observed in the water. The common presence of small
pPleasure boats in the area may limit the daytime hauling
activity here. The highest count was taken from an aerial
survey on 28 April 1978 of 81 harbor seals. The expanse of
shallow water and shoals limited the effectiveness of boat
surveys in the Refuge.

Pups were first seen at Dungeness on 27 July 1978. The
largest count was made during a boat survey on 10 August
1978. Twelve pups were counted along with 63 adults and
immatures. The last identifiable pups were observed the
last week of August.

The high count for Area 11 was 90 harbor seals in
February and March. This summary area accounted for 3.3% of
the 'total August count for the study area.

Angeles Point to Green Point (12)

This area stretches from just west of Dungeness to
Angeles Point, (west of Port Angeles, Washington). Single
harbor seals were seen in the water from June through August
from aerial surveys. The observation of a small pup and
mother east of Freshwater Bay was the only record of a pup
on the Olympic Coast outside of Dungeness.

Because of restrictions to low flying aircraft near
Port Angeles, no surveys were made in the immediate vicinity
of the town. Harbor seals were reported hauling out near
the easternmost pier in Port Angles. Sixteen harbor seals
were seen there on 6 April 1978 (J. Brueggeman, pers.
commun.) Seals were reqularly seen in Port Angeles during
bird surveys conducted by another MESA directed study.
Observations were made in the summer and fall indicating
some harbor seals may be resident there. Exact counts were
not avalable as of this writing.

The two harbor seals observed in this area in August
represent 0.1% of the total that month.

Pillar Point to Angeles Point (13)

Harbor seals in this area, which includes Freshwater
Bay and Crescent Bay, were observed to haul out in three
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Harbor seals were observed here durlng all’ seasons,
although., in greatest, abundance from late August, through
November.ﬁ Of the“seals™ seen in this™area; 74% were observed
durlng those, months. ‘It seems probable ‘that after the T

[ :35

br edlng season; “'some’ harbor seals move to this- area s BN
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,gThe August*count of 47 harbor seals renresent§ g,9§ of.,
fHe’ total ‘éstimate for® ‘the Study areéa that’ month“?the:low -
count in October may ‘be attrlbutable 'to’ poor -~ survey BRI
condltlons on 31 October 1978.
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Neah Bay to Pillar Point (14)
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et A

“ (B

November 1977 to October 1978.° The only harbor seals,i
LoWLALL
observed were: ‘a group of ten hauled out on Seal Rock on v o
28 February 1978. °No harbor-‘seals were observed here in -
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Cape Flattery and Tatoosh Island’ were the westernmost

limit of:; the study area.  Harbor seals were observed in thlS
area only once. .onm: 29] August 1978 three seals .were’ seen““w
hauled ‘but “6n "récks S6ffshore from Tatoosh Island lﬁAs mgnjf'
as 2,000 harbor seals are found ‘on “the“Sutet coast“of “'® ~¢
Washlngton (Johnson and Jefferies, 1977) and a small number

of these“occur north* ‘of. Destructlon Island as far as, Makkaw”
Bay (senior author, pers. “obgfy: Apparently “fFew frequent '
tne Cape Flattery area for any length of time. No pups were
seen in this area. -

¢

Al - -~ o~z ~ L 4 -
Ll a0 LT e RExel 1A

! The three harbor seals seen in August represent only
0.2% ofthe total seals observed 1n the study area that

SSEEwS TEaR IO
month; 2 S ) Vo
SEYNS AL uC LU Nt ussiagd s syew

= “+

= -
S ETT o Tyt o

»

-7 76




Cervantes Point to Sooke Bay (16)

This area includes extensive coastline along the
southwestern end of Vancouver Island. The only location
where harbor seals were observed hauling out was on offshore
rocks near Providence Cove and they were seen there only
three times, once each in February, March and July. The
largest count for this hauling site was 35 on 28 February
1978. In June and July a few single harbor seals in the
water were observed off Possession Point, Sherringham Point,
and the Jordan River. No pups were observed here. No seals
were seen in August.

Becher Bay to Discovery Island (17)

This area from Becher Bay to Discovery Island in
British Columbia includes Race Rocks and Chain Islets which
are the two most heavily used hauling sites. Other areas
where harbor seals were observed were Trial Island and small

islets in Becher Bay.

The largest number of animals was observed here in the
spring, the fewést in fall and winter. The number of harbor
seals at Race Rocks increased in the spring and summer from
lower levels in the fall and winter. This corresponds to a
decrease in sea lions at Race Rocks in the spring and an
increase in fall suggesting that competition for hauling
space may limit the harbor seals here in winter.

Chain Islets are a series of tidal rocks and islets off
Victoria, B.C. A sizable population of harbor seals resides
here year long. A concentration of seals (high count was
144 in July 1978) this close to a major metropolitan area is
unique in the study area.

No more than three pups were ever observed in this
area. Aerial surveys will tend to underestimate pups since
their small size often makes them unobservable. However, if
pups were produced here in any number, we would expect to
observe more of them. This area may contain a higher
percentage of non-breeding animals than elsewhere in the
study area or may suffer a higher pup mortality or
reproductive dysfunction, perhaps associated with the close
proximity to large human populations.
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The high count for ths!area was:taken-in:Ma¥chéo
243 harbor seals. The August count of 145 animals
represents 9.0% of th total high count for that month 1n the
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‘Confllcts ‘between harbor' seals and ‘commercidl flslne'i:'i?*fij
1nterests over’ certain fish' species (part1cularly salmon1ds)
1s.of ‘predominent’ concern.: Results of food habit studiesiis
(d talled earlier) indicate that harbor seals are- Gl od STV
opportunlstlc feeders and its impact on commercial fish may
be]less than 5% of the human harvest (Flscus, 1978). The
effect of this take on theiflsherymls funknown:but. iskuhdersd
1nyestlgatlon in Alaska and the Columbia River. A recently
proposed study by the Washington Department of Game'is’
deslgned to address this question on the coast.- Damage to
flshlng gear by harbor seals occurs at an unknown level’”
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Some env1ronmental pollutants, notably PCB s and DDT ﬂ?
have been shown to cause reproductive difficulties 4in manyv'
bird and mammal species. PCB contaminants have been

3

}bpllcated in reproductive failtre- for plnnlpeds 1n the

C?annel Islands, Callfornla (DeLong’ et” al., l973)‘ 3 Q”{?QE
~ ) 4" '; 5;“: é"..,,g",'fl
b “'Newby (1971) flrst reported a high rate of prenatal and
neonatal deaths i harbor seals” at Gertrude- Island in & - issbk

Southern’ Puget’ Sound‘“ Arndt (1973): found hlghulevels of PCB
and DDT. in the tissue'of seals collécted from Gertrude ¢0&T2
lsland and suggested that_ these high concentratlons may be
respon31ble for the: high pup ‘mortality ‘in’ thislareainﬂA
recent study of" thlS same* populatlon has’ ‘shown: the blubberi
concentratlon of these two*pollutants remalns hlgher tha”“””
tMat £for "harbor ‘seals®in" any dther” areaion the" westﬂ-coastw
(Qalambokldls et al., 1978; Anas, 1974)% eI oend 4l suplru

|

!ﬂﬂ‘Pollutant concentratlons 'in-the, t'isste of harborkseals
f¥om northern Puget Sound ‘and the outer Washlngton coast‘m‘”
aﬁeas of- limited 1ndustr1al‘1mpact are less’ than' thoge™ fots
the southern Sound (Calambokidls et‘ l*"l978)’< While- some™
pollutants~are potentlally damaglng to plnnlpeds and a--=20o
problem may ex1st in Puget Sound harbor seals’, studiestito ~°
date.L have yet to*pos1t1vely correlate- env1ronmental@T3 oLt
pdllutants with low~ reproduct1v1ty forfths™ spec1es VDLYW e
Con31der1ng the recent evidencé  that hasfaccumulated?im roye
demonstratlng the toxicity of some pollutants to wild and




domestic animals it seems likely that a thorough study of
Puget Sound harbor seals, on the order of the study
performed in California, may produce similar results.

Southern Puget Sound, bounded by major industrial areas
from Olympia to Seattle and having limited tidal
circulation, will tend to concentrate industrial pollutants
more than waters to the north or on the coast. These
chemicals enter the food chain at the lowest level and
become concentrated within the top consumer. 1In Southern
Puget Sound this includes the resident harbor seal
population. Even though the use of PCB's are strictly
controlled and DDT has been banned for some years, these
pollutants are still retained in the system and may be
present for some time to come. An increase in these
pollutants or the introduction of new ones into the system
could combine to produce further depression of the local
harbor seal population in Southern Puget Sound. Seals in
other Washington waters do not appear to be severely loaded
with chemical pollutants and the danger of increasing loads
appears limited in the future.

Another area of concern is the threat of oil
contamination, particularly in Northern Puget Sound. The
effect of 0il pollution on harbor seals has not been well
documented (see Section III.B.) although young animals and
older, weaker animals would probably be most severely
impacted (Geraci and Smith, 1977).

Distribution of harbor seal hauling areas by human
activities can lead to abandonment of some areas, a change
in hauling behavior, and/or increased pup mortality due to
abandonment by mothers (Bishop, 1967; Johnson, 1976;
Calamboridis, 1978). A summary of observed disturbances
during the course of this study is in preparation. While
harbor seals are protected by federal law (i.e., the Marine
Mammal Protection Act of 1972) it is not uncommon for
animals to be shot. Johnson and Jeffries (1977) included
such human activities as gunshot wounds, underwater blasts,
and propeller wounds as factors contributing to mortality.
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III-A-1-f. Northern Elephant Seal (erounga angustlrostrls)
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The northern elephant seal’ 1s “the- largest plnnlped
found “in ‘the northern hemlsphere. ‘This spec1es is’ sexually
dlmorohlc, adult males attalnlng a‘length of 4.8 m and = -*7
wélght of ! approx1mately 1800 kg- and“females are smaller, '
réachlng 2.5 'm in length’and welqht “about 900 kg (DeLong,
1%77) Adult males are readlly 1dent1f1ed by a long~ EaA
probosc1s whlch they'are ‘capable of 1nflat1ng Pelage ‘¢olor
\

1s unlform, varying from gray to brown. *At the ‘surface-of~
tHe water, elephant seals rest in_an uprlght pos1tlon andﬁw
aﬁpear somewhat like a partlarly submerged "deadhead™ with “

only portlons of the' head and neck exposed. ¥ * ERE E
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~ Sﬁ This. spec1es bréeds no further ‘north thén the Farallon

Islands in central Callfornla and south as far as Guadalupé
Island Baja Callfornla (Rice;. 1977). Adult ‘breeding males
enter the rookeries in Novembeér and- establish territories "%
(LeBouef, 1972). Pregnant females arrive. in late December
and a, single pup is ‘born :in. about seven days, pups*are*born
from December to February but most 1n Tate Januaryg(LeBouef
et “al.,"1972). A-peak-.in numbers _of’ anlmals onshore occurs
in February (Gogan, 1977) - Pups are ‘suckled for four weeks
after which time: they are weaned. Shortly thereafter T
females come into estrus and are- bred’ (LeBouef ets. als,eé*ii
1972) . Pups. molt thelr black natal . pelage shortly after
w=an1nd ‘and’ remaln on the rookerles thrOugh Bpril. -’‘Fémales
l=ave the. rookerles 1n m1d “March and adult males Féave by
early Aprll (LeBouef, 19727 Odeliy 1974) i s palivs.t o

- .
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“A certaln portlon of the elephant seal populatlon is* k
lways ashore. The breed1ng populatlon hauls out ‘in the*”J
inter followed 1n the *spring by immatures and adults "who'* !
aul out to molt (Odell, l974) Thls perlod encompasseshthe
argest concentratlon of anlmals on land at any tlmecof‘year
nd moltlng contlnues through summer. In- the fall® 1mmatures
aul odt, " leav1ng ‘the ‘rookeries before thebreeding™ '’
opulation arrives (Gogan, 1977).

rc‘::rm +—:rz,m

| Little published information on the feedlng habits of
northern elephant seals is available. 1In a review of the
literature, Antonelis and Fiscus (1978) suggest that this
spec1es "feeds principally on benthc neritic and demersal
prey but does prey to some extent on epipelagic and
mesopelagic species." In the MESA study area no stomach

dontent data exists. Cowan and Guiget (1965) report the
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stomach contents of an elephant seal driven ashore by killer
whales at Ucluelet, B.C. (northwest coast of Vancouver
Island). 1Its stomach contained only Pacific hagfish eggs
and vertebral column, probably also hagfish. Prey items
from specimens examined in other areas include: sardines,
ratfish, dogfish, swell shark, skate, anchovy, cusk-eels,
catsharks, rockfish, flatfish, Pacific lamprey, and
Cephalopods (Townsend, 1912; Huey, 1930; Brown and Norris,
1956; Morejohn and Baltz, 1970; Antonelis and Fiscus, 1978).

Abundance and Distribution

The northern elephant seal population has recovered
from a low of about 100 animals in 1890 to about 50,000
today (LeBouef, 1977; DeLong, 1977). Commercial sealing for
0il (from blubber) was responsible for its' near extinction
and recent protection has allowed the population to
increase. Over half the population is found on the breeding
rookeries of Baja California, San Miguel Island in the
California Channel Islands, is the largest breeding area in
U.S. waters (DeLong, 1977). No breeding occurs north of
central California. Animals leave the rookeries singly and
from sight records appear to remain solitary while at sea
(Cowan and Carl, 1945; Pike and MacAskie, 1969; Gogan, 1977;
Antonelis and Fiscus, 1978; this study). Evidence from
tagging studies show a northward shift in distribution in
the spring (Gogan, 1977). The extreme northern extent of
the range comes from three recent sightings in the eastern
Aleutian Islands (D.W. Withrow and R.D. Everitt, unpublished
data). Two records from the northwestern Hawaiian (Leeward)
Islands, reported by Antonelis and Fiscus (1978) suggest
that some offshore movement occurs.

Observations of elephant seals in north Pacific waters
are not uncommon. Gogan (1977) summarized published records
which demonstrated a higher frequency of observations in
April-May and September-October and a seasonal northward
shift in distribution. These peak pelagic sightings
correspond to movements on and off the breeding grounds
(i.e., after the breeding period and following the spring
molt of immature animals).

Cowan and Carl (1945) reported that the Makah Indians
regularly hunted for elephant seals off the Strait of Juan
de Fuca in the 1800's, demonstrating that these animals have
historically occurred in these waters. The Indians hunted
for elephant seals only in:the spring and thus had no
information on its presence in other seasons.

81



| Table 17 summarizes records of northern elephant seals
in the inland waters of Washington. Figures 17 and 18 show
the dlstrlbuthon Of :these (sightings« by season.ofz occurrence.
of the 23~observat10ns,R15 were ‘made in .the 'springl :: cslsrv
(Aprll May) andithese sightings-are.distributed throughddt is -
the | study area: Several, .observations of .elephant:seals<were~®
made in sprlng,tl978x1n Haro StraltM(R Osborne,‘perSSC: T
commun ) but the details .were not-available at-the tlme»of
thls report.m The- -southernmost 51ght1ng report was near... &2
Balnbrldge Island:in 1977. _Elephant seals have not been f#va”
reported in southern «Puget: Sound ' and .no .records care:..known &7
north of the San Juan Islands into the Strait of Georgia.
Pike and MacAskie (1969) list records from Hectate Strait

and |Queen Charlotte Sound, none for the eastern side of rbrii.de
Vancouver Island.

Scheffer  and Kenyon .(1963) :reportedr:the rfirst.elephant
seal record in Puget -Sound and Craddock‘ﬁ1968) published awnil
second, record. - Both of. these observations 'came fromythelt 2
same area near Edmonds.« ‘Many ‘of -the, 51ght1ngs complled foriio
thi 'report were from sport. fishermen:'in Admiralty Inlet ° and“
probably\reflect the concentrated .effort there, partlcularly
in the fall months: when pLeasure boatlng in open waters 1s“*“
reduced and is concentrated. 1n protected areas. -~ . ... 2 LD
£ - N T SR wle L&,
fMost of the elephant seals reported were adult.malesss e
A moltlng female was- seen- for several days in Discovery. Bay>y’
1n Aprllr 1977 1nd1cat1ng both sexes™can.’occur here.”: Theswo >
SeX*Of this animal, was, ver1f1ed by a tag attached to the?”“ TA
rear‘fllpper.,g‘ . S AN o Vs

X
N S -~ N N ""\

}-\

tiy 1

- . G : PR AR ::?
,[Four anlmals'w1th green fllpper tags have ‘been reported -
s1nce-l972 in Washlnqton waters. sThese tags are part of .avsii
tagglng program' using different:. colors, for rookery'lslandi&rfé
1dent1f1catlon conducted: by Dr. B.Jw LeBouef (Un1vers1ty offal

Callfornla at Santa Cruz). Thedgreen’tagS'were placed-on 5od
anlmals at Ano Nuevo Island in central California (just

ham

south: of, San. Francisco).al &lrca 2aodi-ole i codlongureedl
aivynedy holollovy Loaivoueps firﬁf) FOR P I T ARy LI Tl B S
A1 AR LGt IR 19 Deeupext vadeld g bessysoaenel v
Ecological Problemsran-=2 5 a3 ¥3do nQ»ne~“ fes® bar ysi-lixgs
| Bpniifpls v.paleq Yseq snan¥ .no'*uﬂsrsefﬁ nLoo
2ORULIY @slre:“c =03 23O ﬁuﬁ FO BT LE 0 03 bhoogasyio
The effect ofenvironmental!l pollutants ontelephant ..z J

seals is virtually unknown. Elephant(seal pups.contaminatedo:
by the Santa Barbara oil spill in 1969 were compared with
uncontam1nated spups:on:San MlguelJIsland (LeBouef“’l97lr1

At the _Eime of cthe spill these:pups:tweré weaned-andinqg: 7' = °
dlfference ‘in: mortallty between:oiled.and.clean pups”wast;?
observed ;% Had ‘the spill occurred: earliérk-before weaning, ..
more seriousldamage result1ngufrom31ngestlontof«011 may.chave ~ ¢

occurred (LeBouef, :1971)2 -<:3n n: a%rern -5 37 30 ~Oi_ar =0 o
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TABLE 17--Records of northern elephant seal (Mirounga augustirostris) sightings for the inland waters

of Washington by month.

described as:

(files); records from the Platforms of Opportunity Program are described as:

Records compiled at the Marine Mammal Division, NWAFC, Seattle, WA are

Dashed line (-) indicates data not available.

(POP).

Date Time Number Data
Mo/Da/Yr Hour Sighted Location Comments Source
Apral
4/21/63 1630 1 } m W of Edmonds First state record; adult male Scheffer and Kenyon
8 mm movies taken (1963)
a/ -/72 - 1 New bDungeness Light Green tag #994 (files)
4/ 8/73 - 1 Becher Bay, Vancouver I. Male stranded alive J.B. Colby (files)
recovered by Sealand
of the Pacific, Ltd.;
escaped 5/13/73
4/11/75 - 1 Victoria, B.C. Green tag #2006 M. Bigg {files)
4/22/75 - 1 Pt. Wilson S. Guill (files)
4/28/75 - 1 Pt. Wilson S. Guill (files)
4/27/76 1530 1 Admiralty Inlet Subadult male Orca Survey (files)
4/27/76 1743 1 off Yeomolt Pt. Subadult male Orca Survey (files)
Bainbridge I.
4/10/77 - 1 Discovery Bay Present for 3-4 days;
7' molting female; A. Barrie (files)
green tag #3433
4/19/78 - 1 Dallas Bank J. Sweat (files)
May
5/27/70 - 1 Edmonds - Possession Pt. Seattle PI(29 May 1970)
5/24/72 - 1 Sequim Bay Green tag 1207 or 1067 MMD (files)
5/ 7/76 1420 1 N. of Slip Pt. Subadult male Orca Survey (files)
5/15/76 2015 1 Speiden Channel Subadult male Orca Survey (files)
5/30/77 1200 1 Blakely Rk, off 12-15" length, sex ? A. Barrie (files)

Bainbridge I.
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Date.. Time Number ey i Data”!
Mo/Da/Yr Hour Sighted Location 4y, Comments Source
by "1 = ,' K 13 v B ¢ i N
5/ 5/78 1150 1 2 mi. N. of Foulweather Bluff; * AL ) '
7 o TOR -5 an
1 Whidby*“I. -*" R S R. Murphy (POP)
5/ 2/78 - 1 Viglet. Pt, iProtection I. Hauled out on spit near
L . oMOIf Bi _1.-harbor -seals M. Pitherick (POP) °
+ N\ ‘
Spri ing 1970 - 1 Cape .Flattery,, . n:Dead; date unknown MMD: (files) i
green tag #897 - .
i 20t WrE o2l
fo ) August s \
sl§)‘ | f) e il
= 8/27/75 1530 1 Turn Pt., Stuart I. Adul}_: male J. E Mandav:.lle (files)
| PU B3 Tt Peowdt i
8/26/77 - 1 1/4 m. W of Smith I. ObseavedTw/f%zsh in mouth C. Llnden (flles)
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September Lois k ki
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9/ 2/68 1730 1 1.5 m,NW.of 'Edmonds:,.1 - . ;Adult -male; “second Washington Craddock(1968)
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October 3 ouEg WOAT R ;-m ..
10/ 8/\75 1935 1 N. of "Kingston' Pt. “UiRdult maleTROt 0 Al e £° bsterhaug (Files)
g
10/26/78 - 1 E. of Pilot Pt. Adult.male .. E. Long (POP)
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Figure 17. Distribution of elephant seal (Mirounga angustirostris)
sightings in spring (March-May) in Puget Sound and the Strait of
Juan de Fuca (data from table 17).
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Puget Sound and the Strait of Juan de Fuca (data- from table,l7)
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ITI-A-2, Order: Mysticeti

Two families of the order Mysticeti are represented in
the study area: Eschrichtiidae and Balaenopteridae. Two of
the four species occuring here can be considered common; the
gray whale (Eschrichtius robustus) and minke whale
(Balaenoptera acutorostrata). Information on all species
was collected from the literature, and sighting data from
several sources. Several specimen records are presented in
the literature for the first time here.

Data collection on both mysticetes and odontocetes is
difficult inj'this area. But for a few exceptions these
species do not occur in the inland waters in any great
abundance so.considerable effort must be expended to obtain
sighting data, an expensive process not usually affordable.
The Whale Hotline, a NMFS funded public reporting system
maintained by the Moclips Cetelogical Society proved to be a
valuable source*of data. Local pleasure boating activity
(the source:'of most calls) decreases dramatically in the
fall and winter which may give a false impression of species
abundance due to, the decreased effort. Boran and Osborne
(1978) in a report -on this system to NMFS state ". . . As it
stands nqw,gthéﬂsystem does not provide any reliable data on
seasonal mig¥ation or-population sizes of the cetaceans
within the study. area." (page 1), but the system does
provide valuablé  distribution data. Figure 19. shows the
differences . inicalls received. over: the year. ‘Response is
highest in the 'summer . and decreases’rapidly in the fall to
its loWest point in the winter. The data in this report
reflects this low winter effort and gives a poor picture of
species occurring during that season.

IIT-A-2-a. Gray Whale (Eschrichtius robustus)

Species Description

Historic evidence indicates this stock occurred in the
North Atlantic Ocean but is now extinct there. Two stocks
occur in the North Pacific, on the western side, the Asia
stock is nearly extinct (Bowen, 1974), in the east the
stock, once greatly reduced in numbers has now recovered and
undergoes an extensive yearly migration that brings it into
northwest waters seasonally. Physical maturity for gray
whales is reached at a mean age of 4 years and a length of
13.0 m for males, 14.1 m for females (Rice and Wolman,
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Figure 19. Percent of maximum monthly response (August) for each
month from October 1977 to October 1978 of calls received by the

public cetacean reporting system (Whale Hotline). Figure source:
Boran and Osborne 1978.
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1971). Sexual maturity is attained at about 8 years and

11+ m for both sexes. Parturition and breeding occur in the
winter, peaking in the month of February (Nishiwaki, 1972).
The gestation period is 13 months, females bear calves every
2 or more years.

Feeding takes place during northward migration. Of
whales examined during southward movement, almost all had
empty stomachs indicating fasting during this time period
(Rice and Wolman, 1971). Important food items known
include:, euphausiids, nektonic fishes, and anchovy. Feeding
behavior has been observed during the northern migration
route, off Vancouver Island (Hatler and Darling, 1974) and
in the Bering Sea (H. Braham unpubl. data). The stomach of
a young calf, which died near Edmonds on 21 June 1978,
contained dungeness crab zoea (L. Tsunoda pers. commun.).
Feeding behavior has been described and it appears these
animals feed along the shallow, muddy bottom either by
scooping or sweeping over an area straining food through
plates of baleen.

Abundance and Distribution

The eastern Pacific stock ranges from the Gulf of
California to the Chukchi and Beaufort Seas (Rice, 1977).
This stock spends the summer in the Arctic Ocean and Bering
Sea although some animals occur infrequently in coastal
localities as far south as northern California. Southbound
migration from the Chukchi and Bering Seas occurs in
November and December and takes this species south to the
west coast of Baja California and into portions of the Gulf
of California. Both north and south migrations are
primarily coastal. The southward migration is composed of
three segments of the population (Nishiwaki, 1972); the
first group of migrants consist primarily of pregnant
females followed byvnon—pregnanp females and mature males,
and the last migrants are immature males and nursing
females. A few animals are known to winter further north
(i.e. off Vancouver Island, B.C.) which are presumed to be
non-breeding animals (Hatler and Darling, 1974). Most
births take place in shallow lagoons in the southern
(winter) range, notably Scammons Lagoon, Guerrero Negro
Lagoon and San Ignacia Lagoon. Females with calves remain
in these areas longer than other segments of the population
(Rice and Wolman, 1971). The northward migration from the
southern range beains in late February and lasts to April.
Animals follow the coast to British Columbia where some may
cross the Gulf of Alaska although at least a portion of the
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population remains coastal (Fiscus et al., 1976). Migration
into the Bering Sea appears to be coastal along Unimak
Island and the Alaskan Peninsula (H. Braham and D. Rugh,
unpubl. data). North from the Alaska Peninsula their
movements are less clear though large numbers of animals
have been observed feeding near St. Lawrence Island before
proceeding into the Chukchi Sea (Senior author, pers. obs.).

Gray whales were afforded international protection in
1947 and its numbers have increased steadily since. Rice and
Wolman (1971) gave a population estimate of 11,000 animals
based on counts from shore observation points. Henderson
(1972) placed the original population at about 15,000
animals.- Preliminary estimates of stock size from shore
counts at Cape Sarichef, Alaska in 1977 and 1978 indicate
the populatlon may now number 15,000 (D. Rugh, unpubl.
data.).

This species is abundant in Washington waters during
migration periods. They appear in coastal waters, during
northward migration between February and April and in
December and January during the southern migration (Pike and
MacAskie, 1969). Fiscus and Niggol (1965) reported over
200 gray whales offshore between Destruction and James
Islands in April 1957 and Wahl (1977) reported sightings in
May. Gray whales generally cross the Strait of Juan de Fuca
between Cape Flattery and: Pachena Pt., Vancouver Island
(Hatler and Darling, 1974)

Northward migrants pause often to rest or feed in
British Columbia waters, while in the winter the fasting
southbound whales do not (Pike and MacAskie, 1969), which
may account for the spring take of this species by local
natives historically (Scheffer and Slipp, 1948) during the
time when the whales would be most vulnerable.

Scheffer and Slipp (1948) postulated that this
nearshore species would probably occur infrequently in
inland waters. They suspected that & report of a whale near
Pt. Defiance in 1938 was probably a gray whale. The
scarcity of records in Puget Sound indicate that few animals
venture very far into Washlnqton inside waters.

Table 18 summarizes observations of gray whales in
inland Washington waters: Peak occurrence of this specie is
from March - May and again from August to September (Boran
and Osborne, 1978). At least one report has been received
for every month of the year, which may indicate that some
individuals remain 1in these watérs for extended periods.
Observations are concentrated in Admiralty Inlet and the
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TABLE 18--Recent observations of gray whales

Sightings are presented by month. Records
Washington are described as files; records
POP; records reported to the Whale Hotline

(Eschrichtius robustus) for the inland waters of Washington.
compiled at the Marine Mammal Division, NWAFC, Seattle,

from the Platforms of Opportunity Program are described as
(NMFS funded) are described as H.L.; records from Orca Survey
ave described as 0.S. Dashed lines indicate data not available.

Date Time No. Location Comments Source
January

1/7/77 - 1 Green Pt. H.L.
1/2/78 1340 1 Elliot Bay, Pier 69 H.L.
1/20/78 PM 1 Rich Passage, Bainbridge I. H.L.
1/20/78 PM 1 Sinclair Inlet H.L.
1/24/78 1600 1 Tacoma Narrows H.L.
February

2/2/78 - 2 Port Gamble H.L.
March

3/30/76 - 1 Clam Bay, Rich Passage Tentative I.D. POP
3/1/78 1040 2 Port Gamble H.L.
3/2/78 - 2 " H.L.
3/3/78 - 2 " H.L.
3/4/78 - 2 " H.L.
3/5/78 - 2 " H.L.
3/9/78 1530 1 Wing Pt., Bainbridge I. H.L.
3/10/78 1230 1 Pt. Defiance H.L.
3/25/78 03900 1 Off Edmonds H.L.
April

4/24/77 PM 2 Budd Inlet H.L.
4/26/77 - 2 E1d 1Inlet Tentative I.D. H.L.
4/30/77 - 1-2 Budd Inlet H.L.
4/2/78 - 1 Green Pk, H.L.
4/9/78 0630 1 Harmcrsley Inlet H.L.
4/9/78 1230 5 5 m1 n. Clallam Bay H.L.
4/9/78 - 1 Colvus Passage, Vashon I. H.L.
4/14/78 - 1 Peort Angeles J. Brueggeman(files)
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TABLE 18.--Cont.

Date Time No. Location Comments Source
September

9/2/76 1045 2 Dalco Passage H.L.
9/3/76 1000 1 Dana Passage H.L.
9/3/76 1130 1 Budd Inlet H.L.
9/3/76 1315 1 Hunter Point H.L.
9/5/76 AM 1 Olele Pt., Oak Bay . H.L.
3/6/76 0609 1 S. Fox I. H.L.
9/12/76 0730 1 Three Tree Pt. H.L.
9/9/77 - 1 Rich Passage 0.S.
9/9/77 - 1 Sinclair Inlet 0.S.
9/10/77 - 1 Sinclair Inlet 0.S.
October

10/12/76 1535 1 Poverty Bay' H.L.
November

11/8/77 - 1 Ediz Hook 0.S.
December

12/4/76 - 1 Gooseberry Pt, Lummi Pt H.L.




Strait of Juan de Fuca (Figures 20 to 22). 1In September
1976 and again in April 1977 several sightings were reported

from Southern Puget Sound indicating a straggler is capable

of!penetrating any of the waters of Puget Sound. Few
sightings were made in the San Juan Island area. A gray
whale was sighted in Chukanut Bay (near Bellingham) three
separate times on 24 June 1978. The few records from the
we$tern Strait of Juan de Fuca probably represent reduced
effort of whale watchers, although we suspect this area has

the largest numbher of gray whales passing through.

At least 20 individual gray whales can be accounted for
(allowing for duplicate sightings) in the inland waters in
recent years. This count is undoubtedly low and does not
reflect the movement of animals in the western Strait of
Juan de Fuca.

There are two recent specimen records for the inside
waters. On 19 June 1978 a dead gray whale floating in
Possession Sound was reported. This animal, an 8.1 m female
calf, was towed to a beach near Edmonds where it was
nejcropsied by J. Rodzilsky and other personnel of the Burke
Museum, University of Washington, Seattle, Washington and
personnel of the MMD. The skeleton will be retained in the
Museum's collection. A second whale, entangled in a gillnet
offf Neah Bay, Washington on 14 September 1978 (MMD-78-003),
was a young 8.37 m male (Table 19). Also entangled were
several species of marine birds and one harbor seal pup.

The whale was examined by Dr. R. Stroud (Oregon State
University, Corvallis, OR.) and personnel of the MMD.

Ecological Problems

This species is protected internationally from
commercial exploitation through a subsistance harvest is
allowed for Siberian and Alaskan natives.

A developing tourist industry in southern California
and Mexico are subjecting migrating animals to unknown
levels of harassment from sightseeing and whale watching
cruises. Movements of these tour vessels on the calving
g#ounds are now restricted by the Mexican Government. As
commerc1al development in these lagoon areas increase so
dbes the potential for detrimental harrassment. Commercial
bérglng has been shown to change distribution and habitat
use in lagoons and bays (Gard, 1974). Some harrasment by
small boat operators undoubtedly occurs when large whales

are sighted in Washington.
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Figure 20. Distribution of gray whale (Eschrichtius robustus)
sightings in fall (September-November) and winter (December-
February) in Puget Sound and the Strait of Juan de Fuca (data fryom

table 18).
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TABLE, 19 .—--Measurements in m of a male gray whale (Eschrichtius robustus)
drowned in a gill net and examined at Neah Bay, Washington on 14 September
|
1978. (MMD-78--003).

Measlirement Length (m)
Snout to notch of flukes 7.37
Snout to insertion of flipper 2.03
SnouL to ear ‘ 1.70
Snout to center of blowhole .96
Snth to eye K 1.37
Snout to gape 1.25
Eye ko ear : .38
Eye to angle of gape \ .13
Snout to umbilicus 3.89
Snth to genital aperture 4.50
Snout to anus ) 5.23
SnéuL to throat creases 1.47
Blubﬁer thickness (mid-lateral) .07
Blub#er thickness (mid-ventral) .06
Throat crease length (max.) 1.27
Thrcgt crease length (min.) .69
Girth (max.) ) 4.17
Length, genital slit .51
Anall opening .05
Anierior length of flipper 1.32
Axillary length of flipber .99
Maximum width of flipper .51
Span of flukes \ 1.80
Width- of flukes - < .25
98




The effect of o0il pollution on this species is unknown.
Stranded animals were examined after the Santa Barbara oil
leakage in 1969. No mortality could be attributed to the
spill and most strandings appeared to have occurred prior to
the spill (Brownell, 1971).

ITII-2-A-b. Minke Whale (Balaenoptera acutorostrata)

Species Description

The minke whale (Balaenoptera acutorostrata), referred
to in the literature by other common names including, little
piked whale and sharp-nosed finner, is the smallest member
of the family Balaenopteridae. Geographically isolated
populations are recognized as three subspecies:

B. a. bonaerensis is found in the southern hemisphere;

B. a. acutorostrata in the North Atlantic; and

B. a. davidsoni in the North Pacific (Rice, 1977). The
latter subspecies is the only one that occurs in Washington

waters.

Minke whales rarely exceed 10 m or weigh more than
10,000 kg. 1In the North Pacific, breeding occurs from
February to April and calves are born from January throu¢h
May, peaking in March (Nishiwaki, 1972). The gestation
period is 10 to 11 months. Sexual maturity is attained at
length of 6 to 7 m for males and 7.3 m for females.

Because of its small size, the minke whale is of little
importance to commercial whaling, however as the stocks of
larger whales decrease or are protected, whaling emphasis
could shift to this species. Historical records from local
whaling stations indicate that this species was taken rarely
in Washington (Scheffer and Slipp, 1948; Pike and MacAski,
1969). Consequently local feeding habit data is scarce,
stomach contents examined from specimens taken in other
areas, indicates that this species exploits a variety of
prey items including: euphausiids, small fishes, copepod:,
and squid (Scattergood, 1949, Omura and Sakuira, 1956 and
Nemota, 1959).

Killer whales (Qrcinus orca) are known to prey on ths
species. 1In 1976 in the Gulf of Alaska a pod of killer
whales was observed to attack and kill a single minke whae
(Fiscus et al., 1976). Hancock (1965) describes the attak
and killing of a minke whale by killer whales in Barkley
Sound, B.C. in May 1964. Predation by other animals (othr
than man) are not known.
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3 TABLE 20.--Measurements in m of a minke whale (Balaenoptera acutorostrata)
°  tuat stranded near Long Branch, WA )approx. location: Lat 47°1u'W long
122°50'W) on 15 April 1964.

Measurement Length (m)
Snout to notch of flukes 4.91
Snout to insertion of flipper 1.41
Snout to center of blowhole .55
Snout to center of eye .78
Snout to gape .80
Notch of flukes to genital aperture 1.35
Notch of flukes to anus 1.30
Anterior length of flipper .64
Maximum width of flipper .14
Span of flukes 1.28
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Figure 23 . Distribution of minke whale (Balaenoptera acutorostrata)
sightings in fall (September-November) and winter (December-February)
in Puget Sound and the Strait of Juan de Fuca (data from table 21).
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Figure 24. Distribution of minke whale (Balaenoptera acutorostrata)
sightings in spring in Puget Sound and the Strait of Juan de Fuca
(data from table 271).
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TABLE 21. —-Recent observations of minke whales (Balaenoptera acutorostrata) for the inland waters of
Washington. Sightings are presented by month. Records compiled at the Marine Mammal Division, NWAFC,
Seattle, Washington, are described as files; vecords from the Platforms of Opportunity Program are
described as POP; records reported to the Whale Hotline (NMFS funded) are described as H.L.; records
from Orca Survey (Moclips Cetological Society) are described as 0.S. Dashed lines indicate data not
available.

Date Time No. Location Comments Source
January

1/27/78 1035 1 Gig Harbor H.L.
March

3/29/78 0748 1 Andrews Bay H.L.
April

4/22/76 1427 1 Hein Bank 0.S.
4/29/76 1830 2 Salmon Bank 0.S.
4/10/78 1400 1 Tacoma Narrows H.L.
4/14/78 1600 1 Shaw I., San Juan Channel H.L.
4/15/78 1400 1 N. Camano Is. H.L.
4/22/78 1730 1 Sandy Pt., Waldron I. H.L.
4/30/78 0930 1 Cattle Pass H.L.
4/30/78 1300 1 Cattle Pass H.L.
May

5/1/76 1610 1 Cattle Pass 0.S.
5/7/78 1400 1 Boundary Pass H.L.
5/31/78 1300 1-2 Possession Pt. H.L.
5/31/78 2000 1-2 Sachet Hd., Whidbey I. H.L.
June

6/2/76 1505 1 Partridge Bank 0.S.
6/2/76 1520 1 Partraidge Bank 0.S.
6/14/76 1115 1 Hein Bank 0.S.
6/17/78 1200 2 Hein Bank H.L.
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TABLE 21.--Cont.

Date Time No. Location .« « Comments Source
July b .

7/6/65 - 1 W. San Juan I. Hunted unsuccessfully Fiscus & Kajimura (1965)
7/7/65 - 2 San Juan Channel " "
7/7/65 - 3 " " " .shaw I. " "
7/8/65 - 1 " " " " "
7/8/65 - 2 L . " "
7/9/65 - 2 " " "', murn I. " "
7/9/65 - 1 N. San Juan Channe* " "
7/9/65 - 1 Speiden Channel " R “
7/9/65 - 1 Grlffln Bay to Cattle Pt. " "
7/10/65 - 2 San Juan Channel " "
7/11/65 - 2 Partrldge Pt. v "
7/12/65 - 1 San Juan Channel " "
7/14/65 - 3 o " "
7/2/76 1005 2 S.W.Smith I. 0.S.
7/2/76 1507 1 Haro St. 0.S.
7/25/76 1500 2 S. Haro St. Tentative I.D. H.L.
7/28/76 1105 2 Cattle Pt. 0.S.
7/29/76 0925 1 Speiden Channel Tentative I.D. H.L.
7/30/76 0600 1 off Friday Harbor Tentative I.D. H.L.
7/4/78 1430 1 Ebbey Landing.:. H:L.
7/15/78 1400 1-2 Skipjack I. H.L.
7/15/78 1630 1 E. Smith I. H.L.
7/17/78 - 1 Limestone Pt. SJI H.L.
7/19/78 . 0912 1 . ‘Partrldge” Wn¥ e , ' This, study
7/19/78 0955 1 ] Spelden Chann$& ! L ThlS study
7/19/78 1130 2 . P0539851on9?tlr o ‘ H. L . ,
7/19/78 AM‘ 1 Spelden i ) - H. ;. .
7/19/78 PM 1 Partrldge Bank | N H.L. '

s
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TABLE 21.--Cont.

Date Time No. Location Comments Source
August

8/5/76 1835 1 Speiden Channel Tentative I.D. H.L.
8/9/76 2100 1 W. Jones I. Tentative I.D. H.L.
8/10/76 1120 1 Salmon Bank 0.S.
8/14/76 1600 1 E. Sucia I. Tentative I1.D. H.L.
8/14/76 1820 1 W. Matia I. 0.S.
8/17/76 1040 2 W. Smaith I. 0.S.
8/24/76 1730 1 W. Shaw I. Tentative I.D. H.L.
8/24/76 2030 1 N. Barnes I. Tentative I.D. H.L.
8/29/76 1200 1 Speiden Channel Tentative I.D. H.L.
8/3/77 1359 1 Partridge Bank MMD (f1iles)
September

9/2/76 1547 1 President's Channel 0.S.
9/5/76 1840 1 Speiden Channel 0.S.
9/5/76 1900 1 Kellet Bluff 0.S.
9/6/76 0700 1 Hansville H.L.
9/6/76 1430 1 Waldron I. 0.S.
9/9/76 1217 1 N. James I. Tentative I.D. H.L.
9/10/76 0655 1 off Brewmerton Tentative I.D. H.L.
9/10/76 0912 1 Middle Pt., Rich Passage Tentative I.D. H.L.
9/10/76 1100 1 James I. 0.S.
9/10/76 1130 1 E. Middle Pt. Tentative I.D. H.L.
9/11/76 1411 2 Battleship Rk. 0.S.
9/13/76 1345 1 E. Deception Pass Tentative I.D. H.L.
9/14/76 1600 1 Speiden Channel Tentative I.D. H.L.
9/16/76 1330 1 Speiden Channel Tentative I.D. H.L.
9/17/76 1700 2 W. Speiden I. 0.S.
9/17/76 1950 1 N. Speiden I. Tentative I.D. H.L.
9/20/76 1300 2 N. Speiden I. Tentative I.D. H.L.
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TABLE 21.--Cont.

Date Time No. Location Comments Source
September

9/20/76 1540 1 Hansville Tentative I1.D. H.L
9/21/76 1745 1 Li1mestone Pt., S.J.1. 0.S
9/24/76 1300 1 W. Smith I. 0.5
9/25/76 1648 1 N. Henry I. 0.5
9/27/76 1300 2 Speiden Channel Tentative I.D. H.L
9/29/76 1500 1 S. Waldron I. Tentative I.D. H.L
9/30/76 1250 1 N. Speiden I. Tentative I.D. H.L.
9/10/77 1340 1 Griffin Bay MMD (f1les)
9/10/77 1354 2-3 off Lime Kiln MMD (files)
October

10/2/76 1345 1 Pt. No Point Tentative I1.D. H.L.
10/4/76 1825 1 N.E. Speiden I. 0.S.
10/5/76 0900 1 Hansville Tentative I1.D. H.L.
10/8/76 1845 1 Pt. No Point " "

10/16/76 1715 1 Pt. No Point " "
10/20/76 1310 1 S.W. Jones I. Tentative I.D. H.L.
December

12/20/76 1425 1 W. Hat I. Tentative I.D. H.L.




abundance of small fishes and other potential prey items are
greatest. The northern part of Haro Strait is also
important, sightings are made there reqularly throughout the
year. Slghtlng reports of this species by the public are
greatest in April-September (Boran and Osborne, 1978).

Minke whales appear to remain in more protected waters
than other Balaenoptera. Observations in the Strait of Juan
de Fuca are rare, although their presence in that area is
known from a subsistence native take in the vicinity of Cape
Flattery. Wahl (1977) reported a 51ght1ng offshore from
Westport, Washington. Coastal records have also been
compiled in POP data files.

Rice (1974) describes this species as abundant in the
Puget Sound area though offers no estimates. Examination of
the data suggests that at least 15-20 animals may be present
in summer, assuming duplicate sightings, although this
figure may underestimate the acutal population size.

Ecological Problems

This species is taken in the nearshore fishery off
Japan, and in the past, other nearshore fisheries, but is
not taken in any substantial amount by the high seas whaling
fleets. Aboriginal whaling on the west coast of North
America for this species has not occurred in modern times.

III-A-2-c. Fin Whale (Baiaenoptera physalus)

Species Description

Two forms of this species are recognized, in the
southern hemlsphere B. p. quoyi occurs and a smaller form
B. p. physalus is recognized in the northern hemisphere
(Rice, 1977). This species is one of the largest whales,
second only to the blue whale (Balaenoptera musculus) and
may reach 23.2 m in length. This species is usually sighted
in small pods, data from Fiscus et al. (1976) for the North
Pacific and Gulf of, Alaska show average group size of fin
whales to be 1.67, ranging from 1 to 4 individuals (n=48).
Sexual maturity occurs from 6 to 12 years of age, which
corresponds to a body length of 17.7 m. Mating and calving
occur in the winter and females give birth every 2 or
3 years. The gestation period lasts about 1 year.
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Presently the North Pac1f1c stock of fln‘whales
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consideréd below maximum sustainable” y1eld Tevel” ahd™hag ¥’
been protected from commercial harvest since 1976
(MMPA 1978). The original stock size has been estimated at_
44/,000; the current level is approx1mately 17 000 (Osburﬁii?
and Wada, 1975). The number of animals of legal

(harvestable) 51ze may approx1mate 9 000 (Rlce, 1974)
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rlt I;gin whales occur 1n Hectate Stralt and Queen Charlottew

na, occas1onally appearlng 1n the Stralt of’ Georgla (Plke
and MacAsk1e,Hl969)” Fin whales were 1mportant“1n the“patch

G ]

of both British Columbla and’ Washington” whallng statiéns

(Schéffer and Slipp, 1948). Eaton (1975) determined this

sﬁec1es to. be potentlally threatened w1th extlnctron in

E v ve b

Washingtdmn Wwatefse i R . S !

While primarily an offshore oceanic spec&es, a few i
records from the inland waters of Washlngtonware-kﬁownﬁifAﬁz
probable fin whale appeared in Puget Sound and was harpooned
near Pt..Deflance in 1915 (Scheffer and, Sllpp, 1948) The
whale.was estlmated o be 20%3 m 4n- length and was*not“
captured.f A Secopd recordyﬁlnﬂAugust,~1930 was pf‘a s1ngl i
anlmal;flrst sgen near Shelton (Scheffer and‘Sl1pp““l948) B
TheYWhale was, eventually kllled after several oays of » o '
pursult by 1ocal re31dents.M»It was a’ male estlmated at v c
17. 2‘”“ “18 8 m int length £A few strandlngs ‘of? f1 whales
are,known from the coast but* these two reportswconstltute
the’?hlyfconf1rmed gccurrences”of fln whales 1n‘1nland
Washlngton waters, no recent record are known. The heavy
cpmmerclal harvest. of this: species’ has reduced‘the
probablllty of tradltlonally rare*occurrences. Any New'

ughtlngs mlght be' expected from the Stralt of Juan de Fuca

& >
which is most accessible to this oceanic spec1es. ©F
|
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Ecological Problems

Other than the harvest by whaling nations which is
regulated by the International Whaling Commission, none are
known.

ITI-A-2-d. Humpback Whale (Megaptera novaeangliae)

Species Desciption

The humpback whale (Megaptera novaeangliae) is
geographically isolated into three separate populations,
though no subspecies are recognized. These stocks are
located in the North Pacific Ocean, North Atlantic Ocean,
and southern hemisphere. Mature animals reach lengths up to
15.6 m and sexual maturity is attained at 6 to 12 years
(Wolman, 1978). 1In the North Pacific breeding and calving
occurs in the winter months and is centered in the Hawaiian
Islands and off Baja California. Gestation lasts for a year
terminating in birth of a single calf; births occur in
successive years.

Megaptera are often observed engaged in spectacular
behavioral displays including breaching and tail lobbing,
the functions of which are unknown. One behavioral trait
that is partially understood, is bubblenet feeding which is
used to restrict movement of prey. Humpbacks feed primarily
on euphausiids, but do occasionally take smaller fishes.
During bubblenet feeding a series of air bubbles are
released enclosing a school of fish, the whale then can
lunge through the prey for maximum feeding efficiency
(Wolman, 1978).

Abundance and Distribution

Humpback whales are distributed nearly worldwide, but
do not extend into polar ice areas (Rice, 1977). 1In the
North Pacific seasonal migrations take place from productive
feeding grounds in high latitudes in summer to tropical
waters in winter. Temporal separation by age and sex occurs
during migration. Humpback migration pathways are little
known, animals wintering in the Hawaiian Islands are thought
to move into the Aleutian Islands in summer, while animals
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wintering off Mexico probably move northward along the coast
to (summer in Southeast Alaska and the Gulf of Alaska., These .
mlgrants reach Vancouver Island in May or June~%Wolman,
1978) The catch of this species by local whaling stations
began 1n the sprlng and 1ncreased through summer before a
rapld decrease in’ take, 1mplx1ng that some of these mlgrant
anlmals Tingetred’ in ‘the “area before departlng “Southward in .
the fall (Scheffer and Slipp, 1948). During the first Half
of{thls century humpbacks were the most common of the larger
whales 1n the 1nland waters and regular, reports,oﬁ;these
an1mals~4n~€outhern Puget Sound-were-made*-(Scheffer—and
Sllpp, 1948).

The original population size of the North paciffc
stocks numbered about 15,000 animals and intensive whaling
reduced thls population to 1ts present level of about 850
(MMPA 1978)* ‘The other : two qeographlc stocks suffeted

similar® exp101tatlons.;*Complete protectlon was glve“Lkﬁifzjf
% e eyt ./J
humpback whales 1n 1964,rthough no s1gn1flcant populatlongﬂ

increase hastbeen noted The humpback is now one ‘of¢Z e N;q
rarest whalesk second only to* the two rlght whales Balaena ;;
lacialis and Balaena mysticetusy Lo i- =7 FErots mEEE .
g—“%T%%TZQ??*U ,:igwm yiglqlra 5SSy S0t~ 1 ,\u*tl ‘n;vfnw
. .. B aecpimes

- The humpback was the mostﬁlmportant commerc1al whale P
.x\,.b«f.

10é¢aily early in: thlS century and as the stock dlmlnrshed
1d contfibuted “1éss “to the harvest" (Scheffer and Sllpp
1948; Pike and MacAskie, 1969). Commercial extinction of
thas species led to the demise of whallng in Washington.,
Silnce “the™ 1940" s, ‘Yecords of humbacks in the “inland- wategsqq‘
of‘Washlngton are rare.~ Two recent’ sighfing records”%L‘%m;N'
(Qable 22 F%gure 26) came ‘from nearly the same area,. thou g’?
sqparated by two years. " On May 71,1976, two humpback whale
were*observed from the*Seattle-Wlnslow ferry, both anlmalsa
were breachlnq;f“Photographs were ‘sent to Lt''R, W Mercer e
(NOAA Corps) who verlfled the 1dent1f1catlon and @ade,the
51ght1ngs avallable. Four humpbacks near the Fauntleroy
dlstrlct,—Seattle, Washlngton, were reported in September
l?78 These records confirm that this species still
inhabits its former range, though the rarity of records
reflect the reduced population. No 51ght1nq of. humpback
whales was made during the present study.-—Although humpback
whales at one time were common in the inland waters they can
now be4c0n51dered rare.,
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- As shorellne development contlnues 1n the breedlng
b

range,‘lmpact from resultant harassment may hlnder the
recovery of this stock.
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TABLE 22.--Recent observations of humpback whales (Megaptera novaeangliae) for the inland waters of
Washington. Sightings are presented by month. Records compiled at the Marine Mammal Division, NWAFC,
Seattle, Washington are described as files; records from the Platforms of Opportunity Program are

described as POP; records reported to the whale hotline (NMFS funded) are described as H.L. Dashed
lines indicate data not available.

Date Time No. Location Comments Source
May
5/7/76 1403 2 Restoration Pt., Observed from ferry,

Bainbridge 1I. photos verified I.D. POP
September
9/7/78 1000 4 off Fauntleroy Movoing north H.L.
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Figure 26. Location of two humpback whale (Megaptera novaeangliae)
Eightings in Puget Sound (see table 22). i
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ITI-A-3. Order: Odontoceti

Three families of the Odontoceti: Delphinidae,
Physeteridae, and Ziphiidae are known to occur in the study
area. Most of the current indormation on the members of
thse families comes from sighting data collected by various
research groups and organizations. Several new specimen
records are reported.

IIT-A-3-a. Whitehead Grampus (Grampus Griseus)

Species Description

The whitehead grampus (Risso's dolphin) (Grampus
griseus) is little known in the North Pacific Ocean.
Information available is restricted to rare pelagic
observations and data obtained from a few strandings. This
species may attain a length of 4.0 m and its skin is
characteristically marked by numerous white scratches which
may be caused by other individuals of the species.

Of the few stomachs available for examination only
cephalopods have been reported (Guiguet and Pike, 1965;
Stroud, 1968). One stomach of an animal stranded in British
Columbia contained only eelgrass, which suggested to the
author that cetaceans may ingest some vegetables when sick
(Hatler, 1971).

Abundance and Distribution

G. griseus is distributed through all temperate and
tropical seas (Rice, 1977). The first specimen from North
America since the late 19th Century was a male found in 1963
near San Mateo, California (Orr, 1966). Based on pelagic
Observations of this species, Fiscus and Niggol (1965)
extended its range in the eastern North Pacific to northern
California. Since then other sightings have been reported
further north. On 20 April 1972, Fiscus sighted one of the
largest pods ever reported, numbering about 200 animals,

44 miles west of Cape Alava, Washington. The first specimen
record for this species north of California was from an
animal shot near Stuart Island, British Columbia in May 1964
(Guiguet and Pike, 1965). Sighting records of this species
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from a fixed weathership (lat. 50°N long 145°) in 1958-1960
conflrmed this range extension (Guiguet and Pike, 1965; Pike
and MacAskie, 1969). The first record for Washington State
occurred on 20 Aprll 1967 when a young male Grampus was
found at‘Mukkaw Bay jUSt south ‘of Cdape Flattery on, the,outer
coast (Stroud 1968). A third sﬁééimen from this, area was
reported stranded on’ the west s;de of.. Vancouver Island on. - -
17 April 1970 (Batler,” 197L). "[7 . e e, e

Iy - . S

~ g .;.;‘\“,
Since previous records of the spec1eslco'e5ent1rely
from coastal waters, the report of a recent stranding in the
1nland waters of Washlngton is.of con51derable interest. On
March 10551975 §=3.28%m femaleeGramEus*stranded southwest of
Port Townsend in Port Discovery. A pod of killer whales
(Orc1nus orca) were in the area at the tlme,and -appeared. to:
turn the animal into the beach when it attempted”to*sw1 =
into open water. A successful rescue attempt was made by
personnel of .the Seattle Marine. Aquarlum»and the: animal was
transported«to’a pool at the aquarlum the next day; ggnta;
12| March’ 1975 the“anlmal dled Measurements ‘of thlSﬁI@fZ%?T
specimen “(MMD' spec1men No. 1975- 1) are presented, im Seover
Tavle 23 ;skeletal parts are stored .in the. collectlon of the
MMDJ, Thls anlmaI’represents the second strandlng record for
Washlngton ‘and the first for, 1nland watér 'whlchtwas o Lz

undoubtedly “an’ @ccidental océurrence for thls area.
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Table 23“b—Measurements in' m of a’ female RlSSO s{Dolphlan,,
A &t

(Grampus grlseus) stranded 1n Port Dlscovery,” o

‘:3~°f Washlngtong 10, March 1975, (Spec1men NOs - = -

ot e MMpii975ET) . T R
Measurement . . Lengthﬂmﬁr
Snout to notch of flukes 3.27
Srnout to insertion of flipper . . 5., 62
Snout ! 'to® center “of blowhol’ L e TTTLE30
Snout to”center of eye ) e { Hne32;
Notch“of ‘flukes_ to umbilicus = .| . 1.85 _ .
Anterlor length of fllpper 2. T L mir - . ,W‘Dﬁﬁ71;§l .
Max1mum width-of* fllpper R e 2020 0. .,
Helght of dorsal fin T T 47
Span~of~ flukes ) o R - X
width of‘ flukes nE bor . A Le25.7 L
Blubber thlcknessl L L 7028

T R g T

liMig rateral, opposite dorsal fin, .
sy - N . -

.

e, - .

116




Ecological Problems

Unknown.

ITI-A-3-b. chific Whiteside dolphin (Lagenorhychus obliquidens)

Species Description

The Pacific Whiteside dolphin (Lagenorhychus
obliquidens) is an oceanic species common off the coast of
North America (Pike, 1956). This species attains an adult
length up to 2.3 m and can weigh 180 kg. Birth and breeding
occur from spring to summer, and the gestation period is
approximately 10 to 12 months (Nishiwaki, 1972).
Lagenorhyncus are gregarious and sightings of large schools
are not uncommon. A pod of 1000+ was observed off the coast
of British Columbia in 1959 (Pike,.1960). Large groups
(200-250) are common in inside waters in the winter, smaller
groups are seen during summer (Pike and MacAskie, 1969).

This species preys primarily upon cephalopods though
stomach contents have been reported that contain anchovy and
hake (Fiscus and Niggol, 1965).

Abundance and Distribution

Lagenorhynchus obliquidens ranges in the waters off
North America from the Gulf of Alaska to Baja California and
off the Asian coast (Rice, 1977). They are most commonly
found beyond the 100 fm depth curve but inside the 1,000 fm
curve  (Fiscus and Niggol, 1965). Reports from 1n31de waters
in British Columbia and Washington are not uncommon. The
species is found year round in coastal California waters,
some seasonality is apparent in the northern areas. No
estimate of abundance is available for the population off
the North American coast, though it is considered one of the
most abundant dolphins off California (MMPA 1978). The
population in Japanese waters has been estlmated at
30,000 - 50,000 (Nishiwaki, 19Y2).

Strandlngs of Pacific whiteside dolphins are not
uncommon in Washington. Most records come from coastal
areas (Scheffer and Slipp, 1948; Scheffer, 1950; Cowan and
Guiget, 1952). A recent stranding of this species at the
LaPush River was reported on 3 May 1978 (Boran and Osborene,
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1978). A female was collected in the Strait of Juan de Fuca
in| 1936, which may be the only modern specimen record from
inland waters (Scheffer and Slipp, 1948).

Observations of Lagenorhynchus in Washington coastal
waters are common. Fiscus and Niggol (1965) report records
as, far north "as Pt. Grenville. Recent records from British
Collumbia and northern Washington were summarized by Pike and
MacAskie (1969). They suggested that this species moves
in§hore into protected waters in winter months and in the
summer move to offshore areas. Group sizes were larger in
the winter than summer. 'Cowan and Guiguit (1965) also
report inshore movements in winter in waters north and south
(Strait of., Juan de Fuca) of Vancouver Island. The only
recent record we have from Puget Sound come from an
observation of 7 animals north of Foulweather Bluff in
Admiralty Inlet on 5 September 1975. This suggests that
Lagenorhynchus rarely enter these waters and restrict
themselves to the Straits.. No observations of
Lagenorhynchus; were made during the present study.

i

| e

Ecological Problems

|

4

Unknown.

ITTI-A-3-c. Saddleback Dolphin (Delphinus delphis)

Species Description

Y

| The .saddleback dolphln (Delphlnus delphis), also known
aﬁ the whitebelly or common dolphin, demonstrates
geographical variations in several characteristics (Rice,
1977) and may be: separated into other distinct species in
the future. Adult males in the North Pacific attain lengths
of 2.6 m, females-are slightly smaller. Two mating seasons
occur in the North Pacific, January to April and August to
November. Estrus occurs after parturition, two calving
périods (January to April; August to November) are thus
closely correlated with the mating season. Large
aqgregatlons beyond the 100 fathom line are often seen in
tropical waters where this species occur most frequently
offshore (Leatherwood and Reeves, 1978).

Some .feeding habits has been documented and in the
North Pacific primary prey items include anchovy,

céphalooods and lantern fish.»
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Abundance and Distribution

Dephinus delphis is widely distributed in warm
temperature and tropical waters including the Black Sea
(Rice, 1977). 1In the eastern North Pacific the northern
limit of the range occurs off northern California. This
species is present off southern California throughout the
year but is most abundant in August through January (Evans,
1975). A population estimate for the eastern tropical
Pacific in 1976 was 1.4 million (MMPA 1978).

No offshore sightings are known for Washington or
British Columbia but its occurrence here is established by
two specimens. A photoaraph taken of a stranded animal on
the Washington coast in February 1942 is the only record for
Washington (Scheffer and Slipp, 1948). The only record for
inland waters is from a dead animal on the beach at
Victoria, B.C., on April 8, 1953 (Guiguet, 1954). The
stomach of this animal was filled with herring.

No new specimens or sightings have been verified in
Washington in the past 25 years. This species can be
considered of rare or accidental occurrence in the study
area.

Ecological Problems

Delphinus is taken incidentally in the eastern tropical
Pacific tuna purse-seine fishery. The take steadily
increased from 4,000 in 1971 to 22,000 in 1973, but is still
considered not great enough to adversely impact the
population in that area (MMPA 1978).

An increase in the anchovy or squid fishery, major prey
items of Delphinus, has potential to affect this population.

III-A-3-d. False Killer Whale (Pseudorca crassidens)

Species Description

The false killer whale (Pseudorca crassidens)
its common name from a resemblance to the killer whale
(Orcinus orca), however, this species lacks a tall dorsal

119



fin and is completely black. Males are slightly larger than
females, attaining a length of 6.1 m,.and.females growsto:: -
4.9 m (Scheffer, 1978). These anlmal'”are”eXtremély‘ T
gregarlous and it is not uncommon to see groups of several
hundred. The breeding period appegars to beqprotractedaover
the year.: Food hablts are: poorlycknown¢~but Pseudorca: is..., .

thoughtﬁto prex;on squ1dxandJ;§rge £fish, .+ o (TT0] ey
2 AT LdlaTot it mheniuan 2TC 4YJLOC @pesY 03 1o fim

a7 Auoouanty gaonoipisl rostaoe A0 fnesant 20 2017908

Abundance and Dis tthutlon SaunGl b dmefeiods SEom 2L (D g

Ye":?nn“ AETse, s w0 vaT edsgi3ns opo.ovslnmgog A L2V

| e . . oL e ) o

| S w rx..‘if\ f‘lukr.f"n | 2w LYl Y ‘ [rans
Pseudorca is an oceanic species dlstrlbuted through all

tepperate and tropical, seas (Rice,, 1977)..  This species;n

rarely occurs,north of Baja‘Callfornla, though somejrecords -

are known'ln central Callfornla.- Current abundance;isnrc. -
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unknown but thlS« pe01es 1svunc0mmon 1n,mostmof 1ts sangew ﬁga
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| Thegonly record north of California- comes from a piyosinty
spe01men ‘that was shot and kllled 1n southern Puget Soundgdn~~
May, 1937 (Scheffer and Slipp, 1948). ThlS animal (sex
unknown) was=about 5.4 m-long- and.weighed 900 kg.z Itnwas
de%crlbed as belnq in poor phy51cal condltlon and hadﬂmtﬂfﬁ@xﬁ
suffered . prev1ous rifle §n§~§hotgun~1njur1es.w Thes ®t.epranos
occurrence of this 51ngle animal,. so far north of 1ts usuals-s s
range, can be considered accidental.
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Ecological Problems
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his spec1esioccas1on§lly‘ggggrfere§:ylthgthe “longTinee -
tunarﬁasherygln the;Gulf.of Mexico:(Scheffer, 1978): tMassy.. .
strandlngs of- Pseudorca -occur: occasgsionally,..the. cause~Ofi - ~-,
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Species Description
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Taxonomy of the genus Globicephala is unsettled. In

the North Pacific Globicephala sieboldii is.conspecific: w1th5
Gloplcephala macrorhynchus. The correct classification of
these two forms and their relationship with the Atlantic

form Globicephala melaena- isrcurrently-under investigation.
For the purposes’ of "'this report.we. w1ll refer ,to,shortfin )
pllOt whales.as G, macrorhynchus. These.animals - are known
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by other common names such as pothead and blackfish, names
that refer to their large bulbous heads and coloration. The
male can attain a length of 6.9 m while the female is
slightly smaller, no more than 5.3 m long (Reilly, 1978).
Little is known of the breeding bioclogy of this species.

The Atlantic species has been more extensively studied and
may exhibit similar behavior. 1In G. malaena, females mature
at 6 to 7 years of age, males at 12 and the peak calving
period is the summer, though well-developed fetuses have
been found in other seasons. Gestation may last as long as
16 months and cows give birth every three years. A social
hierarchy occurs, with dominant males controlling a harem
part of the year. Some species segregation by age and sex
may occur.

Food habits of this species is not well described,
though squid is a primary food item. In southern California
the abundance and distribution of this species correlates
with the presence of spawning squid (Reilly, 1978).

Abundance and Distribution

Globicephala macrorhynchus occurs in tropical and warm
waters of the Atlantic, Indian, and Pacific Oceans (Rice,
1977). In the North Pacific it occurs off Japan and along
the western coast of North America north to the Gulf of
Alaska. The northern most record comes from a specimen
taken near Kanatak on the Alaska Peninsula in 1937 (Orr,
1951). Three juveniles caught in a gillnet about 400 miles
west of Dixon Entrance (British Columbia) represent the
northernmost Canadian records (Pike and MacAskie, 1969).
The largest numbers of this species occur in the eastern
North Pacific in winter off California while fewer are
observed in summer months (MMPA 1978).

In Washington the stranding of a 3.4 m animal near
Queets, 1is the first state record (Scheffer and Slipp,
1948). Four sight records have been reported off northern
Washington in 1957 and 1958 (Fiscus and Niggol, 1965). The
only specimen record for the inland waters of Washington is
from an animal captured by the Seattle Marine Aquarium in
Pleasant Harbor, Hood Canal on 24 March 1968. This animal,
a 3.05 m male, died in captivity six days later on 30 March
1968. Scientists from the MMD, examined and measured the
carcase (Table 24).

In the three seasons that the public cetacean reporting
system or "Whale Hotline" has been in operation, pilot
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whales were reported only in 1978 (Table 25). . Between

25-30 April 1978, 5 reports were made in southern Puget
Sound of between 4 and 13 individuals. These observations
were listed as tentative, but the descriptions were clear
enough that members of Moclips Cetological Society, who
received the reports, felt they were accurate
identifications. Periodic observations continued in May and
July indicating that either the original group was moving
into other areas of Puget Sound or that new individuals were
arriving. No reports occurred North of Middle Bank

(Figure 27) for any season. These records for inland waters
occurred only in the spring and summer.

The rarity of reports indicates that pilot whales occur
accidentally in Washington inland waters. These occurrences
could be in response to an unusual incursion of oceanic
water or to a unique local variation in a food resource.
This species can occur in the Strait of Juan de Fuca and any
of the protected waters. No records are known north of Haro
Strait or the Strait of Georgia.

Ecological Problems

This species is known to strand in large numbers
periodically. The reasons for this phenomenon are unclear
and are currently under investigation. Globicephala is
taken in the Japanese small whale fishery, though the impact
of this harvest on the population is not known.

IIT1-A-3-f. Killer Whale (Orcinus 6rca)

Species Description

The killer whale (Orcinus orca) is one of the most
frequently observed and reported marine mammal .of Washington
waters, thanks largely to the efforts of the Moclips
Cetological Society's (Friday Harbor, Wa.) public education
program, certain aspects of which are supported by the MMD,
This group, through the use of newspaper advertisements,
postcards, posters, and pamphlets, has encouraged the
boating public to report whale sightings to a toll free
number as part of a data collection system known as Orca
Survey. Much of the recent information on O. orca reported
here is used courtesy of this group. Observation of this
species made during aerial surveys as part of this study
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Figure 27. Distribution of pilot whale (Globicephala macrorhynchus)
sightings in spring (March-May) and summer (June-August) in Puget
Sound and the Strait of Juan de Fuca (data from table 25).
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were, relayed_to Orca Survey. and _were incorporated into their.

recent report”tOMthe MMD (Boran "and Osborne, l978§“

Local research on. thlS spec1es Orlglnated *with %
government agenc1es in- the Unlted Stateswand Canada in
response to° 1ncreased”pub11c interst in the capture and §
removal,of ‘animals for dlsplay.wsA method of identifying

%ﬁlndlvrdual members of“a famlly group. or.'pod by use of N
photographs was’ developed by Canadlan blOlOngtS (Bﬁqg
et‘al., 1976). Pods, were. identified By letter’ Ang o
1nF1v1duals of each'pod by number.i Thls was the system
adopted by Orca Survey and“used 1n“€ubsequent years (Balcomb
and Goebel, 1976)." - " & oA
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[ 0. orca,lthe{larqest member of the family Delphlnldae, *
are easily recognlzed by " a large dorsal fin, which’ may ~feach
ne quarter of. the body length in males, by llghtegray or &
wglte patches behlnd the*fln,,and by a white-eye patch
ishiwaki, 1972). In a study ofﬁspec1mens collected intz
Japanese coastal waters, adult males»were 6.3to 6. 8am long,
and females. were smaller, about 6.1 m Qlehlwakluﬁl972)
,, g e x
;w Breedlng apparently occursryear«round though a peak 'in
calv1nq may .occur: 1n<spn1ng through summer (Scheffer and?’
,QS bpp, 1948 lehlwak1,<l972) Nishiwaki and Hander (l958)
s‘eculated that gestation in this species may last from }
l% to 16 months.;; Balcomb (1978) observed an adult female
(J-10) with a. small calf, which he designated J- -18 on
Q*December 1977 KBalcomb states that this female wasf
e} served*to ".1.b01sterously engage in sexual act1v1ty with

an adult“male, E 63..{ some 15 months prior to this blrth
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Im the. Ssame pod ‘three_-calves havegbeen-borncover the past
three years. €It-is assumed that the pod contains 8$mature
females,.thus the birth™ rate for this period was 12u5%
(Balcomb l978) Balcomb and Goebel (1976) suggested that
the 1nterval’between\b1rths for a female is four years, ;
whlch 1nclude ‘a year orf<more of pregnancy, two years of
nursing, and a year of restlng. ) . ‘
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| Age determlnatlonﬂln ¥R1S spec1es “has “been attempted by
countlng the cementum layers in the teeth. Scheffer (1978) ¢
;
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re ports a 25 year old,anlmal aged by using this ‘technique.
Ailocal whale (L-8) stranded and was collected by the
r1t1sh Columbia’ Prov1nc1a1 MuSeumf”Vlctorla, C‘“‘Its‘” i
teeth suggested an age “of 18 years (Balcomb, 1978) This
method of age determlnatlon can only be confirmed with known

\ .
age animalses . - ».ﬁ ﬁ\x_ AR SIS

W«

Y B e~ i Ter SRR
Balcomb (1976) reports difficulty. in- quantlfylng
behavioral data at the present time, though he lists a few
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general observations. Sexual activity seems to be most
apparent in the fall. It is not uncommon to observe several
pods coming together and extensive interplay of family
members, which may be an important behavioral adaptation to
ensure gene flow between pods. Pods are observed in
constant movement, averaging three or four knots, becoming
shortly waylaid near an abundant food resource and then
moving on.

An early summary of prey items for this species was
presented by Scheffer and Slipp (1948) to include four main
types: marine mammals, sea birds, fishes and cephalopods.
Information from a study of 364 O. orca stomachs taken by
Japanese whalers over a ten year period showed this species
to feed on, in order of occurrence: fishes, squid and
octopus, striped dolphins and porpoises, whales, and seals,
salmon were found in only 1.6% of the stomachs (Nishiwaki
and Hander, 1958). Rice (1968) in an account of stomach
contents from ten whales from the eastern North Pacific
found that eight of the ten contained marine mammal remains,
three stomachs contained fish, and one stomach contained
cephalopod remnants. Fiscus and Niggol (1965) examined a
stomach that contained remains of several elephant seals,
one California sea lion, and one cetacean. A recent report
of 0. orca attacking and killing a minke whale and
presumably eating it has been reported from the Gulf of
Alaska (Fiscus et al., 1976). A similar incident is known
from the northwest coast of Vancouver Island (Hancock,
1965).

While marine mammals may constitute important prey
items in most parts of this species' range, they may not
contribute significantly in Washington waters. Rice (1968)
speculates that in the Puget Sound region, where the 0. orca
population is large, there may not be enough other marine
mammal species available to them, and in such a case they
may rely more heavily on species of schooling fishes for
their prey.

Abundance and Distribution

Rice (1977) describes this species as present in all
the oceans of the world, though primarily in coastal and
cooler waters. In the eastern North Pacific O. orca is
abundant off the Aleutian Islands, Pribilof Islands and
southeastern Alaska, which are areas of high productivity
(Leatherwood and Dahlheim, 1978). 0. orca is also abundant
in coastal waters of British Columbia and Washington
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(Scheffer and.Slipp.. 1948; Pike and-MacAgkie,. 1969).  The ;-
dlstrlbutlon of these. whales appearSvto‘beurelated toﬁ,wjas
occurrencesrof preym;tems An;inland Washlngton waterS»(Bagg
et. al”,r1976 Balcomb,wl978) andnxhere is some; speculatlon
that this seasonal dlstrlbutlon is. due. to. thewpresence of .

salmon, and/or other schoollng flshes.;wux dpamer ey e e
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Sight records in Washlngton waters are exten51ve.ﬁaw
Baﬂcomb and Goebel (1976) list reports from the publlc and
their. own. survey- work- in appendices,: as: does- Balcomb {1978).
Thﬂsmdataﬁls»on‘flle at; the MMD.J*Boran and Osborneu41978)w
reported;397. s1ght1nqs of klller whales overmaaonetyear«~

perigd.. (October 1977 to October 1978)h5 2 2 wadi g

as - ToeiE BIRS fmpdes L TER wos fed & 1SVO 2uelraw naersas’
Four pods,are known to frequent theNPuget Sound area
and are de51gnated J,,K,,Lq and O- (Blgg etyal.,.l976, )
Balcomb andeoebel,A1976) - AS many as-.seven.other. pods are;
tr n51ent in.,the area, arr1v1ngrand departlng from the area;
unpredlctablyq but these seem-to be restrlcted to. Canadlanm\
wa%e;s {Bigg. et al., 1976) The general movementsxof twom(n
po SsiJ and L) for whlch a larqe number of 81ght1ngs ex1st~w
deplcted in’ Flgure 28 and 29, The data from otherflocal
po slls not exten51ve enough at thlS t1me to generateﬂn%mijg
s1m11ar f1gures.A In these‘flgures the relat1ve»w1dth of an-
line representsﬂroughly the relatlve number of occurrences*
in|lany,;one areaj dashed lines represented hypothetlcalt =
movements based on: unconflrmed reports.‘ Movements north Xo)
the studyaarea are not deplcted Observatlons of thls« e
spu01es are fewest in the winter months which may ‘not ‘fcg
necessarily indicate low abundance at that time, but rather
reflectsqdecreased effort:s,The .data;suggest. that sightings

of klller whales may.-be greatest in: late summer. and early. -
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Major water ways.are utlllzed by,thls .species more ;-
often than deadend channels and baysoz Thus,»theLStralt of~
Juan- de Fuca and Georgla, Haro,«and Rosario.Straits appear -
to be 1mportant routes in and out "of theé study area, whlch
are most heavily utilized in the summer and fall.

The distribution and abundance of. these:local animals.
as| identified and described by Blgg”et“al”“(1976r”aﬁd
Balcomb and Goebel (1976), discussed by pod follows:
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v

;J Pod.l This; groupﬁls the»most frequently observed

prgviiiy

pod pod and it 1s*consldered a resident of-the- lnland
waters- of Washlngton and. Brltlsh Columbia., -J- Podq
has been sighted-in- Washlngton waters durlng all.
months of the. year,*through most . reports are. from 5 -

summenpand fall-é The.most recent -count of . J Pod-

S
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Figure 28. Movements of "J Pod" of killer whales (Orcinus orca) in
Puget Sound and the Strait of Juan de Fuca in 1976-1977. The width
of a line represents the relative number of occurences in any one area,
dashed lines represents hypothetical movements based on unconfirmed

reports. (chart courtesy of K. Balcomb, Moclips Cetological Society)
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Figure 29. Movements of "L Pod" of killer whales (Orcinus orca) in Puget
%ound and the Strait of Juan de Fuca in 1976-1977. The width of a line
Fepresents the relative number of occurrences in any one area, dashed
lines represent hypothetical movements based on unconfirmed reports.
(chart courtesy of K. Balcomb, Moclips Cetological Society).
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was 18 whales which included three calves born
since 1976 (Balcomb, 1978). This group has
apparently adapted to small boat activity and
tolerates them in close proximity. The pod
appears to remain exclusively in the Strait of
Georgia, Puget Sound and the eastern Strait of
Juan de Fuca, a range of over 200 nm.

K Pod. This pod is more frequently reported from
Canadian waters but does enter Washington waters
at any time of the year. Most recent sightings of
this pod have been when in the company of other
pods. The pod appears to spend a considerable
time in offshore waters. The most recent
population estimate is 12 animals.

L Pod. This group is to be the largest pod that
enters Puget Sound. Because it is so large some
difficulty has been experienced in identifying all
individuals, though an estimate of 40-45 animals
is considered most likely. This pod which enters
and leaves Puget Sound via the Strait of Juan de
Fuca, appears to be resident in coastal waters
probably spending most of the time on the west
coast of Vancouver Island although it frequently
enters Puget Sound. L Pod is less tolerant of
human disturbance than the other pods indicating
that those animals that are most often exposed to
disturbance (e.g. J and K Pods) are more apt to
become used to it.

O Pod. This small group of four whales has been
observed for two consecutive years in the
Bellingham Bay area in August, and its appearance
there may relate to the August run of Chinook
salmon in the Nooksack River (Balcomb, -1978).

J, K, and L pods represent 70 to 75 whales that appear
in Puget Sound during the year. Observations of all the
pods together (5 times in 1977) indicate that regular
meetings occur. The addition of the four whales from O Pod
brings the total to nearly 80 resident killer whales in
Puget Sound. Wwhile they are reported for all areas of the
Sound, they are most common in northern Puget Sound and the
Strait of Juan de Fuca (Scheffer and Slipp, 1948; Eaton,
1975; Balcomb, 1978).
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Ecological Problems . - 4
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A live capture fishery for' these whales in local waters

was quite active from 1962 to 1976. By 1973, 263 O. orca
had been: captured- in west: coast”waters, of wh&ch 50 were
kept for. dlsplay purposeés; 12: dFied during capture, and 201
escaped or were released (Blgg and>Wolmanj’ 19759 .7 The last
capture attempts 'occurred” in Maricht of 1976J*when a group of
silx whales! was: captured near” Olympia” Publl dlsaproval was
such that the anmimals’ eventually“werefall released. 'Two of
the animals (designated S=1"and S=2) werlelttedjw1th radio
transmltters and were tracked northward for nlne days at the
rate of:75*milessa day: before-contact was 108t (Erickson,

1

976) . ”NO“Capture~plans 1n this® area” are” presentl?ﬁ*ﬁp
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Effect ofv env1ronmenta1 pollutants on’ this’ spe01es is
ot known.. It has been~ shown»by tlssue analy51s of a'

recently stranded-whale near”Vnctorla ‘BSC.TEhat” certaln

i -
qntamlnants do”depos1t»1n tlssue of‘locaT*kliler ‘whales
Calambokidis~et™all,’ 1978) L LA A

| T P - SR A S o Lo S A i A

! Be51des*unknownﬁlmpact‘that OP ‘drea mathave on" -
ommerc1al”flshﬁstocks locally, somé damagé’ to’ flshlng gear
as been;reported‘KScheffer and S1lipp, 1948)Q "Balcdib

1978) considers the possibility that-the animal &trarded at
ictoria, B.C., in September 1977 may have prlor to its

cath andostranding”becomé entangled and drowned 1n*1ead11ne
f a glllnet. - -

e -
% B 1

It appears that killer- wha1e§ are ableﬁto adapt to
uman activity’in théir environment:’ “Bnimals that Comé into
ontact with humans often appear to be more tolerant than

qose“that”rarely encounter dlstunbances. i .
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III-A-3-g. Harbor Porpoise (Phocoena phocoena)

Species Description

One of the smaller porpoise's, the harbor porpoise
(Phocoena phocoena) reaches a length of about 1.8 m and
weighs up to 54 kg (Nishiwaki, 1972). Males are slightly
larger than females. Breeding and calving periods occur in
the late spring and summer and females mature sexually in
3 to 4 years. This species is shy, seldom approaching
vessels as' do other porpoises and dolphins. They are
difficult to observe since they seldom jump clear of the
water, usually only the dorsal fin is seen when they surface
and blows are seldom observed.

Important prey items for harbor porpoise are probably
small fishes and squid (Scheffer and Slipp, 1948). A male
harbor porpoise stranded near Port Townsend was examined in
May, -1950 (Wilke and Kenyon, 1952); the stomach contained
several Pacific herring. Thirty seven capelin were found in
the stomach of a harbor porpoise stranded on Twin Harbor
Beach on the Washington coast near Grayland in 1952
(Scheffer, 1953), it had choked to death on a Pacific shad
which :had lodged in its throat. A similar death was
reported from the same location in 1948 (Scheffer and Slipp,
1948).

Predators of this species probably include sharks,
killer whales (Orcinus orca) and man. Scheffer and Slipp
(1948) report Washington natives commonly taking this
species for food, although no modern take has been recorded.

Abundance and Distribution

The harbor porpoise has a circumpolar distribution in
the northern hemisphere. 1In the North Pacific it ranges in
coastal waters from Japan and Baja California north to the

Arctic Ocean (Rice, 1977). Harbor porpoise are rarely seen
in tropical waters (Nishiwaki, 1972). P. phocoena is an

inshore species, found in coastal waters, estuaries,
harbors, and bays. This species is abundant in the coastal
waters. of the Gulf of Alaska though no estimate of abundance
is known (Fiscus et al., 1976). The annual take of this
species in the North Atlantic is estimated at over 2,500; no
comparable harvest occurs in the North Pacific (MMPA 1978).
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Phocoena is a year round resident of the waters of
Briitish Columbia (Cowan and Guiguet, 1965; Pike and

Ma#Askie, 1969) and this species is regularly sighted in the
coastal waters of Washington (Eaton, 1975; Wahl, 1977).
Sc?effer and Slipp (1948) termed this species the most
regularly sighted cetacean in Washington occurring every

moPth of the year and particularly abundant in southern
Puget Sound. Scheffer and Slipp presented 28 specimen
records from all areas of the state.

During: the present study this species was regularly
sidhted in. the: San Juan Islands during all months of the
ye:r (Figures 30.to 32). The large number of sightings from
th| San Juan Island area probably reflect the degree of
pllasure boat. use since most sightings were reported to the
puplic sighting system (Whale Hotline) (Table 26).. No sight
records were received west of Port Angeles, perhaps
partially because of less effort there but it also may be

thﬁt Phocoena is less abundant in this area as compared to

thﬁ~more~protected waters inland. We have no recent

ob%ervations south of Seattle.. Scheffer and Slipp (1948)
state "In southern Puget Sound the-harbor porpoise occurs at
alH seasons, rarely singly, usually in groups of 2 to 5,
occasionally 10 to 12." Certainly if this species was still
as |common in southern Puget Sound, we would expect at the
very least a few observations from that area where we. now
have none. It seems likely that the loss of inshore habitat
toLcommercial development has played an important role in.
the disappearance of this species from the southern sound.:
The effect, if any, of industrial pollutants on Phocoena in

thils area is unknown.

! From thet records available, Rosario and Haro Straits
appear to be important areas for this species throughout the
year. We also have reports of animals from Guemes Channel
(near Anacortes). A population estimate for the study area
is |[difficult to obtain with this sketchy information, but as
many as 100 individuals can be accounted for from recent
obéervations, though some may have been counted twice and
ceritainly many go unreported.

Two specimens of Phocoena from the inland waters of
Washington are-reported here for the first time. One
measuring 1.6 m-in length (sex?) was stranded in Birch Bay
on (11 August 1964, other measurements are not available, the
skull is in the collection at the MMD. Cherry Point, the
site of a major. oil refining installation is located at
Birch Bay. A second specimen (MMD-1971-1) stranded near
Poulsbo, Washington, and was examined by staff scientists on
5 January 1971 (Table 27). The stomach of this animal was
empty.
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Figure 30. Distribution of harbor porpoise (Phocoena phocoena)
sightings in fall (September-November) and winter (December-
February) in Puget Sound and the Strait of Juan de Fuca (data
from table 26 ).
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Figure 31. Distribution of harbor porpoise (Phocoena phocoena)
| sightings in spring (March-May) in Puget Sound and the Strait
' of Juan de Fuca (data from table 26).
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Figure 32. Distribution of harbor porpoise (Phocoena phocoena) sightings
in summer (June-August) in Puget Sound and the Strait of Juan de Fuca
(data from table 26).
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TABLE. 26-—-Recent observatlons for harbor porpoise (Phocoena phocoena) for the inland waters of Washington.

Records complled"*at the Marine Mammal DlVlSlOn, NWAFC, Seattle, Washington are descrlbed as files; records
SSTpracords T Feported’ o the :Whale -Hotline (NMF'S

8ET

from the Platfo‘rmSAOf eppor{una—’ey - _Program are: descrlbed ‘as 'POP

funded)“are descrlbed as H.L.: records from ORCA Survey (Moclips Cetological Society) are describedias O#Ss———

Dashed lines 1nd1cate data not avallable. 2 {é
;". g"su' ;;a e ig é '1/: ' o2 ;f

Date , Time No. ‘F @ g’Locatlon P b Comments Sourlcs.‘;:5 "
, . 4 . bt P b B f

0 i - N . |
m,:: A :w " L,«_ kv“ “‘*wv-“’ : E::m \x‘?{%ﬁ; ,\) f% g;«" " ,:
1/26/78: " ';,y;} -STW, Matla%I Sy ey ) “_&’:\ ‘f%e;i:;’.ﬁ.g, tide ff:ip,sm This" study .\ !
N o . y . i 2

February o Fany m:";m = ?Lf }« ] !‘“‘:\ ' i
2/26/78" ﬁw“f Bellevue. Pt.‘,;«;S R Y e
4/3/76 o Peapod Rks .5 At o.s-" jooo.h
4/25/76" . ¢ #» J jrs sandy/Pt., Waldron I. 7@ 0.s. A
4/28/76 4 '1809 i Dungeness spit ol 5 0.S. oot P i“j{i‘“
4/2/717 ’«w/Gooch I., B.C. N : 6.5. LT = X i
4/3/78 Andrews Bay, S.J.I. ;}‘ e f“ Hj‘r_!,, N7 T A i“ '
4/23/78 sandy Pt., Waldron I. {(’ L B @“Qéw;w«“ e ";‘H-L“-’f} by :ﬁ*x { ) ;‘
4/29/78 ° Limekiln Pt. San Juan Is.,|Haro St. p~™% = K"»MCHL % T
4/30/78 Linekiln Pt. San Juan Is.,(Haro St. % MR g nHILe i
5/1/76, 1 san Juah Channel { I = VM‘(“'“’"\”F’L“E;;;O\.‘,S A L!
5/5/76 1 Sister ‘Rks., Clark I. | fj f 2 Q.88 - :
5/6/76 4- peapod (Rks S ors., W »'
5/7/76 2 Off Pt.sAngeles S i 0.8.% 4™ .
5/15/76 | 4 McCracken Pt. R 0.s. v .
5/23/76 5 30111ng Reef \ S 0.S. ey
5/7/78 1 cattle ‘Pass Y YA H.L. \ :
5/19/78" 1 1 Bird Rocks, Rosaio St. - (2 \ H.L. N ,
5/29/18 .. 1300, _ 3 Middle Bank \\\ v H.L. vk
5/29/78," © 1530 T Iceberg Pt. \ 5 \, H.L. B
June it S e N A Vav,ﬁ, . I
6/7/76 1440 2 Pres 1dent'é“Chennel \ o ¢ 0.5. ;
6/7/76 1607 2 peapod RKS. \\ N s 0.8. h
6/1/76 1645 1 Rosario Pt. . o '\ | 0.5. ‘
6/18/76 1710 1 Battleship Rk. T “”f\\wwf«& } 0.S. h
6/22/76 1231 1 Speiden Channel 0.5. D
6/27/76 1706 2 pPatos I. | k ; %. % ‘ i
6/27/76 Q725 LT Boiling” REEt TS AERERA L e Y 3w s rans b, (B G, PR
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TABLE 26.--Cont.

Date Time No Location Comments Source
June

6/2/78 1500 2 Rosario St. H.L.
6/4/78 0930 2 Andrews Bay H.L.
6/11/78 1650 1 Andrews Bay H.L.
6/30/78 2000 2 Andrews Bay H.L.
July

7/3/65 - 3 Waldron I. Fiscus & Kajimura (1965)
7/6/65 - 1 Pt. Francis "
7/6/65 - 4 Bellingham Channel "
7/6/65 - 2 Bird Rocks "
7/6/65 - 2 Boulder I. "
7/7/65 ~ 1 San Juan Channel "
7/8/65 - 1 Speiden Channel "
7/8/65 - 1 N.E. Speiden I. "
7/9/65 - 1 San Juan Channel "
7/9/65 - 1 E. Speiden I. "
7/9/65 - 1 W. Speiden I. "
7/9/65 - 2 Pile Pt., S.J.I. "
7/9/65 - 2 Griffin Bay Hunted for 1 hour "
7/10/65 - 1 Rosario St. "
7/10/65 - 1 Cypress I. "
7/10/65 - 2 Bellingham Channel "
7/10/65 - 1 Eliza I. "
7/11/65 - 4 Clark Pt., Guemes I. "
7/11/65 - 8 Rosario St. "
7/12/65 - 1 Pt. Hammond, Waldron I. "
7/13/65 - 2 Boundry Bay "
7/14/76 1504 1 Skipjack I. 0.S.
7/14/76 1605 1 Waldron I. 0.S.
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L AN FEERENAN 2

£ e {7 ;0o !
AL f360 5 .

. Talp P telhe 2

N . ES IV
Date Time No. ety s Locatlon. ) Comments Source

AL oL
July, CEg s ga Pl A N
7/1/78 1500 3-5 Brrd RKS* p- 1 1 H.L.
7/16/78 1530 3 S, Peapod Rks. Tentative I.D. H.L )
7./21/78 2020 1 PartridgesBank This study
7/21/78 1510 2 Pile Pt., -SangJuan Is., Haro St. H.L.
7/22/78 1700 3 Devil s Head t- Tentative I.D. H.L _
7/23/78 0944 3-4 Ni Protection.I. This study
7/27/78 - 1 shilshole: Bayj; ~Puget Sound H.L.
7/27/78 1806 7 Patos=Is:,; Boundary Pass, SJI H.L.
7/29/78 1825 2-4 Samish Bay H.L
Auéui‘st ¢ coe 33 e Al T
8/1/76 1405 1 Mld—Channel 0.s. '
8*/31?/76 1650 1 Turn Pt., Stuart I. b:s.'t "
8/6/77 - 2 Dlscovery I. H.L.
8/14/77 - 2 Rosarlo St. H.L.
8/17/77 - 2 Fafse Bay, Haro st. H.L.
- . VR e R T

8A3AZ8 0745 5 Turn- Pt.,zstuart Is., Haro St. H.L.
8/3/78 0830 4 Apple Tree Cove, Puget Sound H.L.
8/7/78 2020 8-10 Andrews Bay.,.San Juan Is., Haro .St. H.L.
8/8/78 0900 5 Andrews Bay, San Juan Is., Haro St. H.L.
8/8/78 1930 5 pile Pt.' San Juan Is., Haro St. =~ 7 q1.1.
8/30/78 1745 4-6 False Bay, San Juan Is., Haro St. H.L.
8/31/78 1725 4-5 Limekiln Pt., San Juan Is, Haro St.
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TABLE 26.--Cont.

Date Time No. Location Comments Source
September

9/2/76 1253 1 S.San Juan I. 0.5.
9/15/76 1209 2 N.E. waldron I. Q.s.
9/19/76 1300 2 Hein Bank ) 0.5.
9/20/76 1215 1-2 Monarch Hd., Saturna I% 0.s.
9/5/77 -~ 5 Turn Pt., Stuart I. H.L.
9/6/77 - 2 James I. H.L.
9/10/77 1310 1 Cattle Pt. MMD (fi1les)
9/12/77 - 2 Cattle Pt. H.L.
9/6/78 1608 2-3 Deadman's Cove, San Juan Is., Haro St. H.L.
9/11/78 1835 2 Deadman's Cove, San Juan Is., Haro St. H.L.
9/13/78 1832 3 Deadman's Cove, San Juan Is., Haro St. H.L.
9/24/78 1914 2-3 Deadman's Cove, San Juan Is., Haro St. H.L.
October

10/5/76 1245 2 Middle Bank 0.S8.
10/3/78 1925 3 Limekiln Pt., San Juan Is., Haro St. H.L.
10/5/78 0915 3-4 Andrews Bay, San Juan Is., Haro St. H.L.
10/5/78 1730 2-3 Andrews Bay, San Juan Is., Haro St. H.L.
December

12/8/77 0936 1 Bird Rocks This study




TARLE 27.--Measurements (in m) of a male harbor porpoise (Phocoena phocoena)

stranded near Poulsbo, WA on 5 January 1971 (MMD-1971-1).

Measurement - Length (cm)
Snout to notch_ of flukes . . o :;A ; 1.50
Snout to tip of dorsal-fin EE T B Lo . .81

Snou?ito gape 0.10
Girtq]behinq flippers ‘ 0.88
Maximum girth 0.97
Notcﬁ of flukes to umbilicus 1 0.96
Noth of flukes to genital aperture . 0.74
Notcﬁ of flukes to anus 0.49
Anterior length of flipper - 0.23
Ax111ary length of flipper RN - 0.19

¥

| oo
Maximum width of fllpper . 0.08
2 g0 3
Leng?h of dorsal fin. at base = sy ! - 0.25
Height of dorsal flni =N T =R 0.11
b I
Span |of flukes ¥ gw T { 1 0.38
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Wldth of flukes . -t 0.11
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Ecological Problems

Harbor propoise are occasionally caught in drift and
salmon gillnets and drown. Mortality in the gill net
fishery was reported by Scheffer and Slipp (1948) although
the numbers of porpoise caught was not reported. Incidental
take in the gillnet salmon fishery continues.

Geraci and Smith (1977) state the harbor porpoise is
most susceptible t¢ human disturbances, including o0il spills
and industrial pollutants. The impact of o0il spills on this
species in conjunction with commercial gillnet fisheries may
eliminate or greatly reduce it numbers in the study area.

II1I-A-3-h. Dall Porpoise (Phocoenoides dallii)

w

Species Description

The Dall porpoise (Phocoenoides dallii) is a medium
sized porpoise that attains a length of approximately 2.2 m
and may weigh 150 kg at maturity. A color phase known as
"True's porpoise" is restricted to Japanese waters and was
formerly considered distinct from P. dallii (Rice, 1977).
Breeding and calving occur in the sSpring and summer months.
The Dall porpoise is an agressive, fast swimmer, and when
breaking the surface of the water to breath produce a
characteristic spray or "roostertail", by which this species
can be positively identified. On 18 May 1978 a group of
five P. dallii played in the bow of our small (16') outboard
boat in the vicinity of Partridge Bank. They discontinued
apparent feeding ‘behavior as we passed._close by, approached
the small wake produced by our boat, and followed for
several minutes until we had left the area. After we had
passed they resumed the slow rolling movements
characteristic of feeding activities.

A Dall porpoise collected in the Stait of Juan de Fuca
in 1937 was reported to contain squid beaks and fish
(Scheffer and Slipp, 1948). Pike and MacAskie (1968)
reported the stomach contents of five animals collected in
Washington and British Columbia: two stomachs contained
squid, one contained herring, and two were empty. Of five
animals collected off northern California, four stomachs
contained squid remains and one was empty (Fiscus and
Niggol, 1965). Throughout its' range, squid and small
schooling fishes are important prey items (Nishiwaki, 1972).
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Abundance and Distribution

Dall Porpoise occur in the offshore water of the North
Pac1f1c from Japan and southern California north to the
Berlnq Sea (Rice, 1977). The animals are regularly sighted
offshore but do” enter exposed seaways and straits (Pike and
MacAskle, 1969). Inshore movements may occur in late winter
and spring, southerly movements are noted in winter, and a
northerly movement occurs in summer (lenlwakl, 1972).

Dall porp01se appear to be more abundant offshore than
1I ‘inshore waters ,at most times of the year and appear most
Eten in sprlng and summer in the inside waters, occurrences
1b51de decrease in the fall and winter (Pike and MacAskie,
1969; Boran and Osborne, 1978). This species is frequently
seen in the large and open straits and sounds of British
Columbia, but they are seldon seen in the more protected
waters (e.g. the Strait of Georgia) (Pike and MacAskie,
969) Fiscus and Niggol (1965) observed-a few animals
1th1n 50 km offshore the Washington coast in April 1959,
ahl (1977) reported offshore encounters more frequently in
he summer than early spring. Pike and MacAskie (1969)
eport - more 51ght1nqs from the summer than any other season
n British’ Columbla. Movements into the inside waters of
ashlngton may begln in the late spring with an offshre
ovement-’in fall, although a few animals may remain in
151de waters year round

= Spmn ﬂwSS =E 00

Nishiwaki’ (1972)° ‘estimated the population of P. dallii
in-the' ‘western North Pacific at 20,000 to 30,000. “Cowan and
Gu1quet (1965) describe this species as the most abundant
porpoise north of Vancouver Island. Fiscus (1978) considers
this species and.the Pacific whiteside dolphin the most
abundant small cetaceans found off Washington.

Results of the present study indicate that P. dallii
are common in the eastern Strait of Juan de Fuca in the
epring and summer (Figures 33 to 35; Table 28). The only
record during the present study for the western strait is
from an observatlon made “near Tatoosh Island during an
eerlal survey in November 1977. We expect thig area to
contain animals ‘that do not penetrate further east and the
ﬂack of 51ght1ngs may be a result of the low survey effort
there Dall Porpoise are seen in both Haro and Rosario
Straits in all seasons but ‘winter, there are no records
north of Patos Island. They occur in Admiralty Inlet but
rarely penetrate further south into Puget Sound than the
viicinity of Seattle. Several reports of what were probably
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Figure 33. Distribution of Dall porpoise (Phocoenoides dalli)
sightings in spring (March-May) in Puget Sound and the Strait
of Juan de Fuca (data from table 28).
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Strait of Juan de Fuca (data from “table 28).- i
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Figure 35. Distribution of Dall porpoise (Phocoenoides dalli)
sightings in fall (September-November) in Puget Sound and the
Strait of Juan de Fuca (data from table 28)
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TABLE 28.-—-Recent observations of Dall porpoise (Phocoenoides dalli) for the inland waters of Washington.

8T

Sightings—are-presentes y. month. Records compiled at the Marine.Mammal .Division, NWAFC, Seattle, ..

AR e e N

Washington are 3giescribed as files; records from the:'Platforms “of "Opportunmrty Program are described-as
POP; records reported to the Whale Hotline (NMFS funded) are described as H.L.; records from Orca survey

(Moclips Cetological Society) are described as O.S. Dashed lines indicate data not available. 3
: ot 5 % 5
Date T;i.me NO ., , . ﬁ( :M' ~ {‘M-;}wLocat"'i‘og“;rl'“‘““ffv‘. h TRty Comments “1gource
7 e LIS RN TR Com v 4 Lt T

March . I j{;jw szn‘ A h o P mf‘"i o , ”:'5'.‘;\’ ;i‘ . )
3/17/77 0?30 Py ..fiﬁ’ ; Budd«mlrrﬁlyle/ii;‘,ﬂ . “{ﬁ"*»”z,r?@éi m,»?“}” - n »:/ ‘% . H.L. y :
April P s [Ty C £ e - ‘
4/5/76 1330 _/° 6=10 S.E.. of Chain Is. #%™! «° ST w‘wi.ﬁ’, 0.S. N
4/5/76 14207 ;20 5 mi”N of Pt. Angeles PR R B 0.s. . I~
4/8/76 0730 15 E 8f Ediz Hook ST . o.s.
4/8/76 1015 10 - E of Pt. Angeles N y 0.87"
4/21/76 1500 5 E of Saturna I. N S 0.s. . b
4/26/76¢ - 1910 3-4 Hall I.(near Lopez I.) . I 0.S. w
a/27/76. 1425 2 Iceberg Pt. k Bow pide~i -+ w % 0-S- '
4/27/76 1440 8 - Iceberg Pt. : Bow ride , . ' RN ols.
4/29/76 1105 4 Juan de Fuca : e a « . ™SO.s.
4/29/76 1755 5 Salmon Bank . N ,0-S- '
4/14/78 - 13 - off "A" Buoy - Juan de Fuca '.3 "H.L.
4/23/78 » —i 2 1/2 mi N Sucia I : . . H.n. - 5
4/25/78" 1020 4 partridge Bank S This study -
5/12/76 1900 8 1/2 mi E of Sucia I. e H.L.
5/18/78 1320 5 partridae Bank " - This study =
5/20/78 ‘1445 24 Thatcher Pass L H.L. 5
5/26/78. ‘2100 2 _Pt. No Point S H.L. ‘
5/29/78 aM 3 Middle ‘Bank o H.L.
5/31/78 0800 3-6 sachet HA.,\Whidbey I. N " H.L.
6/1778 1030 2 Ste1lacoom t o s, ,,,»x,kzj H.L. .
6/3/78 1530 2 Johnson Pt. e H.L.
6/4/78 0600 5 Johnson Pt. H.L.
6/4/78 0830 2 -~ -Andrews~Bay ™" " e © o~ 0.8. 7
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TABLE 28.--Cont.

Date Time No. Location Comments Source
June

6/4/78 2000 4-5 San Juan Channel H.L.
6/6/78 - 5 Marrowstone I. H.L.
6/11/78 1836 1 Johnson Pt. H.L.
6/17/78 2000 6-7 Possession Pt. H.L.
6/20/78 1500 4 Pt. wilson H.L.
6/23/78 1045 2-4 Marrowstone I. H.L.

July

7/7/76 1030 2 W. Smith I. Tentative I.D. H.L.
7/18/76 1000 6 Lagoon Pt., Whidbey I. Tentative I.D. H.L.
7/20/76 1700 2 E. Patos T. Tentative I.D. H.L.
7/23/76 1530 6-8 N.W. Smith I. H.L.
7/29/76 1300 2 Admiralty Inlet H.L.
7/31/76 0900 5 Pt. Jefferson H.L.
7/6/77 - 6 Carl Bay 0.S.
7/29/77 - 15 - 0.s.
7/6/78 1430 6-7 Admiralty Inlet H.L.
7/9/78 1400 3-4 Pt. No Point H.L.
7/13/78 0700 0-20 Possession Pt. H.L.
7/17/78 1500 [3) Admiralty Pt. H.L.
7/18/78 1800 2 off Mukilteo H.L.
7/19/78 1237 2 S. Race Rocks This study
7/19/78 1335 6 S. Useless Bay This study
7/21/78 0745 1 Mitchell Bay, $.J.I. H.L.
7/22/78 0800 3 off Edmonds H.L.
7/25/78 2000 8-15 Case Inlet H.L.
7727/78 1036 1 N.E. Dungeness Refuge This study



TABLE 28.--Cont.

0sT:

Date Time No. fbéhﬁion Comments Source
August

8/7/76 1508 3 Pt. No Point Tentative I.D. H.L.
8/11/76 1400 4 offi Richmond Beach Tentative I.D. H.L.
.8/17/76 1015 4 - Cattle Pt. S.J.TI. Tentative I.D. 0.S.
8/18/76 1600 2 Pt. No Point Tentative I.D. 0.S.
8/28/76 1610 1 partridge Bank Q.S.
8/29/76 1550 3-5 Dungeness Spit 0.S.
8/29/76 1630 1 3 mi NE.Ptu Angeles 0.S.
8/29/76 1645 2 4 mi NE Pt. Angeles 0.S.
8/29/76 1655 2 off Crescent Bay 0.S.
8/16/77 - 10-12 Protection I. 0.s.
8/17/77 - 1 Bqufijows Bay 0.S.
8/25/77 - 10-12 Admiralty INlet (skunk Bay) 0.S.
8/18/78 1113 2 Harney Channel This study
8/23/78 2045 5-6 Admiralty Inlet (Bush Pt) R.I,.DeLong{files)
September .

9/7/76 1945 1 Discovery I. 0.S.
9/16/76 1144 1-2 W. San Juan I. 0.S.
9/19/76 1515 2 Middle Bank 0.S.
9/29/76 1600 3-6 Double Bluff, Whidbey I. 0.S.
9/1/77 - 1 smith I. 0.S.
9/4/77 - 5 Admiralty. Inlet 0.S.
9/5/77 - 6-7 Pt. No Point 0.S.
9/5/77 - 4 Langley Pt. Fidalgo I. 0.S.
9/10/77 - 3 Thatcher Pass 0.S.
9/23/77 ~ 6-10 Possession Head 0.S.

9/6/ 1000 6-8 Bush Pt. W.B. McAlister(files)
9/10/78 1700 6-8 2 mi off Pt. No Point Bow ride MMD (f1les)
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TABLE 28.

—--Cont.

Date Time No. Location Comments Source
October

10/15/76 1605 3-4 Bush Pt., Whidbey I. 0.S.
10/13/76 - © Double Bluff, Whidbey I. POP
10/12/78 1130 2 Vashon I. H.L.
November

11/30/78 1357 2 N. Cape Flattery This study




the same group of animals, were received from Case Inlet in
the southern Sound in June 1978. No records are known from
the protected waters of Hood Canal and to the east of
Whldbey Island.

) The complete absence of any reports of this species in
th winter from the Strait of Juan de Fuca and Puget Sound
suggest it does not occur in the area at that time. An
eyaluatlon of sighting data for this species accounting for
dlpllcate observations suggested that the maximum number of
a 1mals in the Strait of Juan de Fuca and Puget Sound is
from 25 to 30 (Boran and Osborne, 1978). Of the 77 recent

ight records compiled in this study a few single animals

re reported but most sightings were of groups of 2 to 20
individuals, and the average group size was 5 animals. Pike
a?d MacAskie (1969) report group size in British Columbia
waters from 5 to 14, with a group size of 6 the average.
They also reported the largest groups (30 to 100) occurring

inshore. We have no records of any group larger than 20.

Considering the regular occurrence of this species
locally, surprisingly few spe01mens have been reported in
tpe literature. Scheffer and Slipp (1948) report on two
spec1es and Pike an MacAskie (19693 examined five new
specimens and report on several others. A recent specimen

was drowned in a commercial seine net south of Iceberg Pt.,
prez Island on 18 July 1978. Thls_was a-1.95 m lactating
fémale which was collected and frozen whole’ by personnel of
tp Marine Mammal Division (LMT 00l- 78) Complete
measurements and necropsy are scheduled pending
investigation of the incident and« eiease of the specimen by
NMFS enforcement.

Ecological Problems

Dall porpoise are taken incidentally in the Japanese
high seas gillnet fishery in the western North Pacific.
Kasuya (1974) reports that the take may exceed 20,000

animals annually. A National Marine Fisheries Serv1ce

fesearch project is currently asséssing the incidental take
1n this fishery. Some adverse interaction between the
spec1es and commercial fisheries occurs locally as indicated
by the specimen caught near Lopez Island and another
porp01se that was caught in a seine net near Lip Lip Pt.,
arrowstone Island on 4 October 1978, This animal appeared

inharmed and was released (L. Tsunqda,pers commun. ).

152




IIT-A-3-i. Pygmy Sperm Whale (Kogia bréviceps)

Species Description

The pygmy sperm whale (Kogia breviceps) is a species
known only from scattered stranding records and a few
Observations at sea. These animals measure up to 3.4 m and
sexes are indistinguishable based on size (Rice, 1978). The
blowhole is centrally located on the top of the head in
contrast to a close relative, the sperm whale (Physeter
macropcephalus) which has an assymetric arrangement. , Kogia
also has a series of light markings behind the eye which
superficially look like gill slits. Food habits are known
from a few stranded specimens and include primarily squids
and cuttlefish. The stomach contents of a recent specimen
stranded locally contained cephalopods representing at least
Seven groups and 78 individuals (Table 29). Breeding
behavior is unknown, though some evidence indicates calves
may be born every other year.

Abundance and Distribution

Kogia breviceps has a worldwide distribution in
tropical and warm waters. In the eastern North Pacific
Ocean its northern limit is Washington; the southern limits
of its range are less well known. Abundance of this species
is unknown though it is considered rare (MMPA 1978).

In Washington, the pygmy sperm whale probably occurs
primarily offshore. The first and only confirmed coastal
record comes from a specimen stranded just south of
Grayland, Washington in May 1942 (Scheffer and Slipp, 1948).
These authors also speculate from evidence obtained from
Makah Indians that one other Kogia may have stranded near
Cape Flattery.

Recently a freshly dead carcass of this species washed
ashore 13 km north of Oak Harbor on Whidbey Island on
5 October 1977, attesting to the rare occurrence of Kogia in
inland waters. This is the first record for protected
Washington waters. The animal, a 2.79 m male, was collected
by personnel of the Burke Museum, University of Washington,
Seattle. Skeletal parts were retianed in the collection of
that museum.
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29.--Stomach contents of a Pygmy sperm whale (Kogia beviceps) stranded
Stomach content identification by

Fiscus,

dctober 1977 on Whidbey Island.

MMD,

NWAFC, Seattle, WA.

Food item No._Individuals represented

e

- ;4 . - e e “;\M_ e r‘ 3 i . . .
. N . T . “oe T : ; . o
First Chamber T < . -
PR AT e b
- - < e . -
Octopoteuthlsﬁgp . e a L N
. R S S = st
Serondwchamber A T , - - .
< U L L Y R £ P PRI S '
% o . - o T £
HlSthteuthlS sp . 8
~ % - . A T X e &1 5
.,,L;., T o - - R 4 PR P
B L T L I T P S AL -2 Lol B N ¢
Octopoteuthls“%p e e S 22 Tele s .
Lo ST ‘h*>JAeﬁ1§§ﬁ shora? (B0 o s e S LGSR
Y ES ‘a - soe, Fyt e { w¥ s N e et . -
SEREA S TLG . SIS R A . v PRRS PR
Gonatldqq‘R CBaryr wo mF£~ sres Apuad L aeLee 18 .. 4
(probably” Gonatopsis borealis) PP et re o et et
Onychoteuthis borealijaponicus 6
Chranchidae 1
Qﬁéﬁgisgp AL IR S A sgigvg}:l%;gﬂg
gl LI : s ~3 z - - YU
Un;dent;gged e §4 R ; 4 . .
Third Chamber N P A oo e 5
Octopc;‘t:e_-},lth;N.s{s;‘)_ﬁ . N . oL 20
L T U L e ol I S LT P
Histioteuthis sp .. =~ - .- - e - A0, -

s

e [ , e ey L =@
Unldentlgged beak . . . -1 .
. . M
| B £l -
2 Al

154




Ecological Problems

Unknown.

ITI-A-3-7]. Goosebeak Whale (Ziphius Gavirostris]

Species Description

The goosebeak whale (Cuvier's beaked whale) (Ziplas
cavirostris) is a moderately sized beaked whale with wimuym
body lengths in both sexes to 7.0 m, though males tenit o hKhe
slightly smaller than females (Rice, 1978). Adults hi® a
white head and nape (particulary well-developed in ol
males), bodies are well scarred and are tan or light 'Own
in color. Sexual maturity occurs at 5.5 m. Other tht a
few squid remains found in the stomachs of stranded
specimens no feeding habit information is known. PreRtion
in the wild is unknown, although the account of a zipltus
apparently being attacked by sharks has been reportedfr<nn
newspaper article, though the article incorrectly idetifjeg
the whale (Mitchell, 1968).

apundance and Distribution

The status of Ziphius is unknown although it isthe
most frequently observed ziphiid. Records of strandN9s are
more common for this species than other beaked whales and
suggest that it may be fairly abundant (Mitchell, 198) .
This species is found in all temperate and tropical €as
(Rice, 1977).

Two records of Ziphius are known for inland watil's but
no records exist for Washington. One record comes ffOmM a
skull unearthed during clearing operations near
Victoria, B.C. (Cowan and Guiguet, 1952). The second Comeg
from the decomposed carcass of a male that washed ashOre ong
mile south of the Jordan River on the southwest coast of
vancouver Island in January, 1954 (Pike and MacAskier 1969)
This animal was an estimated 4.9 m in length. :

Both of these records come from shores exposed to
oceanic influences in the Strait of Juan de Fuca. 1f live
animals occur in this area, they would probably not
penetrate beyond the straits.
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Ecological Problems

Unknown.

II-A-3-k. North Pacific giant bottlenose whale (Berar

dius bairdii)

! » ] .
Species Description

1

The North Pacific giant bottlenose whale (giant
QOttlggggg_whaleg,gairdgsﬁbeaked
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g Berardius is distributed north into the Bering Sea,
’est to-Japan, anqrthe:ea%te;nulimit;extends<t@ southern
?a%ifqgnianﬁaigeé@l%ZZlaf;Recenga@agéiffémaQapqnese'whqling
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?reaterfabqndanggagcgurziagrbeyondxthe'lQOQ;m contour of -the

'

lopulation status of Berardius is unknown, it isg considered
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Scheffer ang Slipp (1948) reported -the first record of

§erandius@§9rAWashington, that of a Stranded female on the
%ast in the spring.of 1939.. .They specqlqte:tbat as.many as
€ight have been taken by the Bay City Whaling Station. Pike
a4 MacAskie (1969) report 25 Berardius. taken in whaling
Ohérations off. the -Vancouver Island coast from 1950 to 1966
a'\dlpresented body ‘measurements for .13, The only record of..
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this species for the inland waters of Washington comes from
the stranding of a female near Port Townsend on 6 December
1962 as reported by Aruthus §. Einarsen, (Table 30). This
animal was pregnant and had a near term fetus indicating
that the calving period in the eastern Pacific is similar to
that reported for the western portion of its range. Any
future occurrences of this species are likely to be
restricted to the Strait of Juan de Fuca. No observtions of
live animals are known from the study area and any
occurrence can be considered unlikely and rare.

Ecological Problems

One hundred to 400 of these whales have been taken
annually in the Japanese small whale fishery during the past
20 years. The effect of this take on the population is
unknown.

Table 30.--Measurements (in m) from a female Berardius
bairdii stranded near Port Townsend on
6 December 1962 (Data from MMD files).

Measurement Length (m)
l. Total length 9.25
2. Girth 4,27
3. Tip of snout to blowhole 1.17
4. Tip of snout to angle of gape 6.86
5. Upper jaw .64
6. Lower jaw .81
7. Total notch to anus 3.05
8. Height of dorsal fin .25
9. Length of base of dorsal fin .61

10. Flipper length .38
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III.B. O0il Effects on Marine Mammals

+ " M -
o PN '

IIT.B%.1. Literature Review "

r - - T ]

il Tanker -traffic through the Strait of Juan de Fuca

aqd northernxPuget”Sound\1s-expected to 1ncrease‘over the
next”decad ‘as the development”of Alaskan*01} reaches full

pqoductlon«and reflnery processang in Puget Sound 1ncreases.

Ae tanker traffic in ‘thel ared’ increases, so does the' -
pq531b111ty of large spills of crude oil. Potential impact
tq components of the ecosystem must be anticipated before a
regional plan to control these spills canibe formulated.

Wﬂth respect to marine mammals, information on seasonal
a%undance and dlstrlbutlon (detalled earller) is needed, and
an. understand&ng"oﬁ the potentlal 1mpact of. 011 ‘to these

animals i's hecessatry. 'Little real documentatlon of the
1mpact'of’b11 oh marine fammals” exists in” the llterature,‘

bdt as interest in this problem increases, more opportun1£§

for research occurs. The literature that is currently
avallable 1s brlefly summarlzed here.
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Cetaceans: - -
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No documentatlon on the dlrect effect of 011 on
cetaceans* ig¢ available. Following the santa’ Barbara oil
b]owout in 1969, some popular accounts appeared attributing
srall cetacean and gray whale strandings to the &i1 leakage.
Brownwell (1971) summarized details of cetacean strandings
dhrlng that period and was unable:to find- ‘evidence linking
tﬂese strandlngs to oil pollutlon. In the analy51s of
t%ssue samples from stfanded gray whales, no evidence of
excessive hydrocarbon loads was documented.

‘ Geraci and Smith (1977) speculate that stress produced
by 0il coéntamination may be an important effect on those
cetaceans most sensitive to environmental changes, e.g., the
harbor porpoise. Another potential danger to cetaceans is
absorptlon of oil through the mucous membrane lining the
blow holé" ‘beyond the nasal plug (Norrisy "usbr; 1975). This
area is always exposed to water and could become oiled
dbrlng normal respiration. Eventually if penetration of the
nares occurs a thin film of o0il would cover much of the
lungs and. respiratory passages, resulting in inhibition of
cbmpleter oxygen exchange, distruption of normal diving and
feeding behavior, and eventual weakening the animal.
Pneumonla and prabable death could result (Norris, USDI,
1975)
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Pinnipeds and Mustileds

Irving and Hart (1957) described the metabolism of the
harbor seal (Phoca vitulina) and harp seal (Phoca
groenlandica), a study that provided descriptive
physiolgical data that is useful for comparison with oiled
animals. Metabolic rate for these seals ranged from 1.6 to
2.0 times that of man (BMR = 1) at lower critical
temperature. Core body temperatures are maintained by
vasoconstriction in peripheral areas and in the highly
vasculated appendages. Blubber is the effective insulating
agent for the seal (Shepeleva, 1973; Miller and Irving,
1975; and Miller et al., 1975). Controlling blood flow
through the appendages is the primary means of
thermoregulation.

Newborn phocid pups have a subcutaneous fat layer which
is considerably less than that of immatures (Shepeleva,
1973) and demonstrate a metabolic rate 2.6 times that of an
adult terrestrial mammal of the same weight (Miller and
Irving, 1975). The resting rate in pups is greater than
that for older seals (Irving and Hart, 1975) and infers that
the higher metabolic rate helps compensate for cold during
the first weeks after birth when blubber reserves are low.
An intensive nursing period and high milk fat content
(Shepeleva, 1973) provide for the rapid addition of the
blubber layer by the time of weaning, which in harbor seals
is 3 to 5 weeks after birth (Bishop, 1968).

The hair covering of phocids when wet, is less than
1 mm thick on the skin surface (Irving and Hart, 1957) and
is considered of negligible value in thermorequlation. Hair
covering may also be of negligible value to those ottariids
which have a single hair layer and large blubber deposits
(Irving and Hart, 1957). The fur seal (Callorhinus ursinus)
and the sea otter (Enhydra lutris) depend on a still air
layer trapped between hair and fur layers for insulation
(Scheffer, 1962; Kenyon, 1969).

The sea otter's metabolism was studied extensively in
metabolic chambers of Amchitka Island, Alaska (Morrison
et al., 1974). The basal metabolic rate was determined to
be 2.5 times that for a terrestrial mammal but comparable to
that for other marine mammals (as described above).

Kenyon (1969) describes a captive otter spending 48% of

its time grooming, a practice vital to maintaining the
insularive properties of the fur. Dirty fur results in loss
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of 'heat preservation and rapid death (Kenyon, 1969). Otter
deaths after accidental oiling occur after "several hours"

(Kenyon, 1971). -

Kooyman et al. (1976) measured thermal conductance of
blubber free pelts (oiled, ‘cleaned and washed) from several
spe01es of plnnlpeds.' A water‘bath was.'runi"across the pelts
and qhe dlfference 1n ‘watér’ -and plate temperatures (the dry
51de ‘of. the1pelt) ‘was, measured’ Pelts of “a- representatlve
phoc1d (Erlgnathus barbatus) “and sea llon<( alophus
cahlfornlanus) showed no conductive’ change. However, the
fur bearlng pelts (Callorhlnus ursxnusLand Enhydra Tutra)y '
demonstrated more profound effects. <Conductance of oiled
pélts 1ncreased 2 l tlmes in Enhydra pelts andlranged‘from
1. 2. K llv1ng fur
seal when 30% coated w1th crude oil showed “an’“increaséd
metabolic rate .5 €imes “the TFestind rate; -and became *
|luctant to enter the water. It was assumed ‘fhat this "
uld result 1n an _animal in the wild reduc1ng its feeding
éﬁfort It could notrbe determned 1f“death would*result

from thermoregulatory problems of;the 1ncreased Hethargy«of
the anlmaI“ oL s e e K

LT ‘fl(¥ SHADL ow AmE 2L i STTED AL, LA

N tf“ﬁB 769 ‘fir ‘sedls collécfedupefaglcally durlng fue - -
seal res search from’ 1964-€6°1971 .only “one - was‘observed to be

olfgdp suggestlng fur seals rarely contact ‘0il ¥in the«open
sea (Kenyon, l97l)‘ However;~of the - ‘animalg €aken near the

1

-~

Stralt of Juan de Fuca 1n busy shlpplng Tanes: 12% of ~

107 anlmals exh1b1ted 0111ng;” Slnce no observatlons of

oﬁled“f"‘seals have been "madé‘on - the breedlng grounds, d
is doubtful contam1nated animals survivé to®retufn to’ land”
(Kenyon, l97l), although it is p0581ble that the oiled
hlmalsgmay ‘have cléaned themselves by the tlme they reached
the Prlbllof Islands.d“” T snedn B - )

. N N N P

5 T Elephant seal pups (erounga anqustlrostrls)s' of
contamlnated by the Santa Barbara: splllfwere compared with
clean pup5~on San Mlguel Island Callfornla and no”’ '
dlfferences in mortallty was observed (LeBoeuf ~1971). A
31mllar obsérvation *for gray seals (Halichoer(is grypus) was
made with the suggestion that any ‘differences may have
resulted in the contlnual harassment of oiled pups by
well- 1ntent10ned cleanlng crews (Dav1d and ‘Andérsoh, 1976).
No dlfference 1n*surv1val ‘was found bétween~oiléd-and- T
un01led Callfornla ‘'sea’ lion' oups (Zalophus callfornlanus)
(Brownell and LeBoeuf‘°l97l) EEEE 2w
é In these studies no determlnatlon of the effect of
1ngested 011 by suckllng pups was made. Ringed séals (Phoca
1sp1da) have been shown to rapldly absorb ingésted crude
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0il (Engelhardt et al., 1977). Low levels of hydrocarbons
were found in body tissues and high levels were seen in the
bile and urine indicating rapid excretion. Harbor seals
maintain body fluids metabolically, however, salt water is
taken coincident with feeding (Hart and Fisher, 1971) and
could represent an avenue of oil ingestion.

Immersion studies of ringed seals in the field and
laboratory have shown some kidney and liver damage, but in
insignificant amounts that may not be permanent (Geraci and
Smith, 1976). A sonic temperature telemetry "pill"”
administered in these studies showed no significant changes
in core body temperature between oiled and unoiled seals.
All seals used in the laboratory immersion study died within
71 minutes of exposure to oil, perhaps due to stress
experienced by the captive animals (Geraci and Smith, 1976).
Stress was also correlated with age, older seals transported
to the study died within two months while the younger seals
lived. These results suggest that any environmental
disturbance would not effect a seal population uniformly,
Older seals and those in poor health are likely to be more
sensitive than younger, healthy animals to oil contamination
(Geraci and smith, 1977).

The pinniped eye may be the organ most sensitive to
oil. All pinnipeds have eyes morphologically the same
(Jamieson and Fisher, 1972). Geraci and Smith (1976)
reported eye damage as one the potentially serious effects
of oiling in seals which may result in blindness. Blindness
may reduce an animal's ability to cope with its' environment
and increase mortality, however, a blind female harbor seal
(cause of blindness unknown) has been observed breeding
successfully for at least eight years on Gertrude Island,
Washington (Newby, pers commun.), and blindness may not be
critical to survival '

0il pollution does not appear to interfere with the
normal mother-pup bond in elephant seals, California sea
lions, and harbor seals (Brownell and LeBoeuf, 1971:; David
and Anderson, 1976). Premature pupping has been assoc¢iated
with high organochlorine levels in California sea lions
(DeLong et al., 1973), but no data exists to suggest
hydrocarbon contamination causing similar problems.
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IIT.B.2. Discussion
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h ﬁhlgh metabollc rate of .marine mamma S, (as compared
w1%h érrestrlal mammals) has an adaptlve 51gn1f1cance for
the“cool,marlne env1ronment, coupled w1th the’ development of
effective 1nsulat10ns (Repennlng 1976).wxDlsrupt10n of o
elther of these mechanisms appears to be the immediate )
dange from. 0il, pollutlon,nand could.occur throughrlncreased
conductance anduloss of: the still alrhlayer in.sea ottersq
andwfur seals.%wLoss ofnthls Stlll air layer would probably
p?ove fatal -in-most: 1nstances due to rapld hypothermla kian
Rd/or;gradual deterloratlng;nutrltlonal condltlon r:\..‘ﬁl?'hoic.lds
id “sea.lions  on. the other hand rely prlmarllyoon%%n
1}sulat1ng blubber laye
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vdrocarbons (Geraci and Smith 1976). Externally adverse
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IV. SUMMARY AND CONCLUSIONS

A summary of the marine mammals of northern Puget Sound
follows. The occurrence of species is summarized for four
general areas: the Strait of Juan de Fuca (east and west),
Haro Strait, Rosario Strait, and protected waters of the San
Juan Islands. The relative seasonal vulnerability of these
species to oil activities is discussed.

The effect of oil activities on these two animal groups
is difficult to assess at this time (See Section III). For
the purpose of this discussion we consider these animals
vulnerable when they are in areas associated with oil
activities.

IV-A, Cetaceans

Although our data is poor for the winter months, it
appears that generally speaking cetaceans (a general term
which includes the order Mysticeti and Odontoceti) occur
with the greatest abundance and frequency in spring and
summer months. This is a time when migrants moving north
may wander into Puget Sound as well as more regularly
occurring species which remain in the area for protracted.
periods during these months, perhaps in response to
increased productivity in the area.

Cetaceans in this area can be considered common (C),
rare (R), or accidental (A):

Species Presence

Order Mysticeti
Gray whale (Eschrichtius robustus)
Minke whale (Balaenoptera acutorostrata)
Fin whale (Balaenoptera physalus)
Humpback whale (Megaptera novaeangliae)
Order Odontoceti
Whitehead grampus (Grampus griseus)
Pacific white-sided dolphin
(Largenorhynchus obliguidens)
Saddleback dolphin (Delphinus delphis)
False Killer whale (Pseudorca crassidens)

ol oNe!
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Shortfin pilot whale (Globicephala
macrorhynchus)
Killer whale (Orcinus orca)
Harbor porpoise (Phocoena phocoena)

“ 4y Dallnporpoise.c(Phocoenoides «dakdii):r. ..
“”Pygmy sperm ‘whale (Kogia breviceps) -vuuoac Pl ta s
\Gooseback whale .(Ziphius: carirostris)sus ssx-hr ipoasas
::i NorthaPac1f1c giant® bottlenose.- whalef‘Lxﬂ‘ LLLEY.
YyrAg IAESS A

dawiit (Berardius.-bairdii)meoewsn evizacsr 23T L oabuls!
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i
z9h: Of the:i.l5. species -of :cetaceans ; -for which we have :¢
spe01menurecords conly «five: .can be: ‘cons.idered common.x‘Thesef;
ec1e§'mayhoccuruhere 1rregular1y atr~any. season«{rare).;xﬂe;
%’remalnder of?spec1esx47) shavey occurred.:accidentally. and
bably represent an animal wandering far outside of:iits i -
noqmal range or a carcass carried into the area by ocean
cugrents.
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Table 31 summarizes the seasonal distribution and
relatlve abundance of the commonly occurring cetaceans in
the sﬁudyﬂarea. -Abundance. for all . species;begins tovizls
increase in sprlng;tO‘maxlmum numbers 1n~summe@—an@,w G Eae e
deéllneflnto ‘falliThe! exception:to: thls~1s-the gray; whale ..
whlch 1ssmost abundant during its. late. fall and-springg:
mlgratlons.;tHaro Straltulawlmportant to nearly ,all: spec%e%ﬁﬁ
as|is the ‘eastern half of the'Strait. of Juan deMFuca.

Rosario: Stralt Has animals’ present year”round.tﬂrr
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The time of greatest vulnerablllty as in-late:- sprlng
and summer when the greatest variety of species can occur in
the study-areas tIteis:zalso-at thisutime ithati.breedings
behavior is at a peak and represents.iancimportant per;od for
early survival of young.
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The . only mustelldestudred,»the rriver;otters(Lutra~
canadensis) is locallytabundant“ln all*portlons of-thex
study aréa year round. ( .An exactﬁabundancetestlmate is~
unknown,ﬁseasonalﬂmlgratlons mayﬁoccur between freshrand

salt water. R i T n PO
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( This species is partlcularly vulnerable ‘to oil"
development in two ways: (=lL)ihabit loss:throughs 1ncreased

shoreline developmentecould result”in‘a populatlon “reduction

and 2) an animal :cbéming> 1ntcontact “with spilled oil .would
succumb to rapld hypothermla “Teading to death. A large
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TABLE 31.--Occurrence of common Mysticetes and Odontocetes in the Strait of Juan de Fuca and
northern Puget Sound during the four seasons of the year. 0 = species present, + =

= greatest
abundance, - = not present or known to occur.
Species Location Season
Juan de Fuca Haro Strait Rosario Strait Protected
(West) (East) waters
Gray whale + o] - 0 0 Sp
h ht
(Eschraichtius + 0 _ 0 0 su
robustus
+ O - 0 0
0 0 - - 0 W
Minke whale 0 + + + + Sp
(Balaneoptera 0 + + + + su
acutorostrata)
- 0 + 0 0 ¥
- 0 + 0 0 J
Killer whale + + + + 0 Sp
{(Orcinus orca) + + . + o su
+ + + + + F
0 0 + ¢ 0 W
Harbor Porpoise 0 + + 0 + Sp
{(Phocoena phocoena) 0 0 4 + + Su
- 0 + 0
- 0 C 0 0 W
Dall Porpoise 0 + ¢] 0 0 Sp
(Phocoenoides + + + + + su
dallai)
— 0 0 o 0 0 T
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scale spill would effectively eliminate this species from a
local area.

IV-C. Pinnipeds

The pinnipeds (a general term used to describe the
families Ottariidae and Phocidae) are represented in the
study area by five species. Two of these, the elephant seal
(Mﬂrounga angustirostris) and. the northern fur seal
(Callorhinus ursinus) are uncommon occurring during seasonal
mojements of fshore, usually during the spring and fall. Two
other species, the California sea lion (Zalophus
caﬂifornianus) and northern sea lion (Eumetopias jubatus)
arﬁ seasonally abundant in the study area. The remaining
species, the Pacific harbor seal (Phoca vitulina richardsi)
is |[a year round resident and is the only pinniped that
br%eds in-these waters (Table 32).

The northern fur seal is expected in the western Strait
of [Juan de Fuca in fall and winter months. Numbers are not
known but are expected to be low. This species is most
abundant offshore. Occurrence of fur seals in Haro Strait,
Rosario Strait, and the inland protected waters is rare.
Foqling of the hair of a northern fur seal with oil would
probably prove fatal. Its limited appearance in local i
waters precludes any serious damage to this stock related to
development *of- 0il activitdes: in Washington waters.

The elephant seal also occurs in insignificant’ numbers
in||the study area. Primary periods of maximum numbers ar
expected to be spring and fall. This species can probably
bel found most often in the Strait of Juan de Fuca, though
records exist for all areas. The large number of sightings
from Admiralty Ihlet reflects the high density of small
boats in that region and not the relative abundance of the
elephant seal. Only immature and adult animals are found in
Washington. Impact to these individuals from an oil spill .
is| expected to be mimimal. No rookery areas are located in
Washington and thus no breeding habitat would be impacted.

The two species of sea lions, the California sea lion
anp northern séa lion, occur in the study area
simultaneously. Both species are most abundant in the
Sqraiﬁiof Juan. de Fuca. -They begin arriving during a
pqs;j@;eeding season movement of:-animals off the rookeries
in.‘the fall. Both sexes of northern sea lions can be found
hqféﬁa}though no breeding .activity takes place in
quhington. Only male California sea lions are thought to
move in Washington waters.

1
|
|
1
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TABLE 32.--Occurrence of pinnipeds in the Strait of Juan de Fuca and northern Puget Sound during
the four seasons of the year. 0 = species present, + = greatest abundance, - = not present or
known to occur.

Species Location Season
Juan de Fuca Haro Strazit Rosario Strait Protected
(West) (East) waters
California sea lion - - - - - Sp
(zalopus
e - - - - - Su
californianus)
0 0 0 - - F
+ + + 0 0 W
Northern sea lion - - - - - sp
(Eumetopias jubatus) - - - - _ su
0 0 0 - -
+ + + 0 0 W
Northern fur seal - - - - - Sp
(Callorhinus ursinus) - - - - - Su
0 0 0 - -
0 0 0 - - W
Harbor seal + + + + + Sp
(Phoca vitulina + + + + + Su
richardsi)
—_— + + + + + F
+ + + + + W
Northern elephant seal 0 0 0 0 0 Sp
(Mirounga _ _ _
angustirostras) - . su
O o v O o) r




california sea lions occur in Rosario Strait and Haro
Strait in limited numbers. A small hauling site is known at
Dodd Narrows near southwestern Vancouver Island (Bigg,
1973). More animals would be expected in Haro Strait than
otheér inland waters. Northern sea lions haul out regularly
at énly one site in the inland waters, the northern side of
Suc?a Island. Their abundance in the inside waters is also
low.

Both Northern sea lions and California sea lions haul
out| on Race Rocks and Sombrio Point on the southeast
Vancouver Island. After a late spring and summer absence
botp species first appear at these sites in October. The
maximum count of California sea lions was taken in December
197V of 76 positively identified animals. The number
fluctuated at slightly lower levels during January through

March, rapidly declining in May. No California sea lions
remEined‘in“the study area by June. -

Northern sea lions are most abundant during December
through March. The counts for December 1977, January"'and
Marbh 1978 were about 200 animals. A rapid decline in :the
number of northern sea lions was observed in May and by June
no mmorthern sea lions remained on the hauling areas.

Figure 36 depicts the abundance of sea lions in 'the -
sttu area during the present study. Animals that could not
be |positively identiffed to species are incliuded in the
total. Sea lions would be most vulnerable to oil activities
in |the winter, primarily in the eastern half of the Strait
of [Juan de Fuca. The effect of an oil spill on either of

thése two species is unknown.

. The remaining pinniped, the Pacific harbor seal, is
abundant” in the ‘study area year réund. Pupping begins in
laﬁe June and lasts eleven weeks, ending by the middle of
September. Peak pupping takes place during the month of
August. Important breeding grounds are centered in the
ea$tern Strait of Juan de Fuca at Minor Island, Protection
Island, and Dungeness Wildlife Refuge, accounting for at
least 42% of the total productivity .for the study area. The
Sab Juan Islands and Rosario Strait-are the next two areas
of| importance for pup production accounting for a minimum
prfductivity of 18% and 12% respectively during 1978.

. Abundance of adults and immatures in the study area
varies’seasonally. Table 33-1lists the relative seasonal
aﬁunddﬁdh of harbor seals as a percentage of the total
number®counted during aerial surveys. . The eastern Strait of
Juan de Fuca contains the largest percentage of the
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Figure 36. Total number of northern sea lions and
California sea lions occurring in the waters of
northern Puget Sound and the Strait of Juan de
Fuca December 1977 to October 1978.
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population for any season. The numbers decreased here in
fall and winter corresponding to an increase in outlying
aréas, particularly the western Strait of Juan de Fuca and
Haro Strait indicating some seasonal movement may occur.

An overall rank of areas of importance to the harbor
seal population in descending order is: Strait of Juan de
Fuka (east), Haro Strait, San Juan Islands, Rosario Strait,
other areas (bays and estuaries), and Strait of Juan de Fuca

(w%st).

Table 33.--Percentages of the total population of Pacific

: harbor seals (Phoca vitulina richardsi) for-
selected areas in northern Puget Sound and the
Strait of Juan de Fuca” bx season. Percentages
were taken from aerlal surveys made in 1977~

; 1978, numbers in pargnthe51s refer to Table 1%.

| 5 ; N &
| i £ ,
‘ § 3 Season das
General area X Fall ;Winter Spring Summer
! * ; l
Haro Strait Y 24.8 [ 18.1 30.1 116.9
(2,3) % ' L
,:\ f,/ "‘gcﬁ
Rosario Strait % 8.5 | 5.1 5.1 1 9.0
(5) X, , ‘
N o .
Lo s oo o T ¢ 0 Y, (SR, 1 § i 3 :
San Juan Is. ;w 18,6 s 02 5an 6-..61 23.3
(14)
VTE 40 282 39 o sucfensn lsoeT S L
Strait of Juan de Fucafg,34ﬁga"**:ﬁ@:ﬁ;m?;3~53 6 42,7
(least) (7,10,11,12:17), S Y I W It :
Other areas ) 9;5 3.1 ) §.4 6.3
(1,6,8,9)
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