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ABSTRACT

This volume summarizes the findings of a three-year study of
mari ne manmal and seabird distribution, abundance, and seasonality.

cata were collected by nmeans of 72 biweekly aerial surveys over
the ocean fromthe mainland to a distance averaging 175 km of f shore.
On aerial transects 2,340 sightings of 3,819 seals and sea |ions,
4,575 sightings of 116,886 cetaceans, and 70,516 sightings of 1.2
mllion seabirds were recorded. Approxinmately 300,000 linear |an of
transect lines were surveyed in about 2,200 hours in the air. In
addition. quarterly coastal aerial photographic censuses were made of
seabird and pinniped popul ations on |and.

The marine fauna of central and northern California includes at
| east 102 species of seabirds, 21 species of cetaceans, 5 species of
pi nni peds, and the sea otter. Seabird density in central and northern
California is seasonally very great, and nmore simlar in magnitude to
the Gulf of Alaska and the Bering Sea than to the Southern California
Bight. We estimate that seabirds number almost 6.5 million when
raximally abundant. Autumn iS the season »f greatest narine mammal
abundance, With an estimted popul ation of nore than 200,600 animals.
Nunbers progressively decrease, on a seasonal basis, until an annual
m ni mum of approximately 210, 009 animals xs reached ain summer.

Withan this study area, the locations on |and of greatest
i mportance to seabirds are the colonies at the Farallon |slands, Point
Reyes, Trinidad Head, and Klamath River to Castle Rock. The nost
i mportant sites used by pinnipeds are ano Nuevo Island and the nearby
mai nl and point, the Farallen |slands, the beaches and esteros near
Poi nt Rreyes, M stake Point and sugarloaf Rock near Cape Mendocino, and
the rocks of the St. George Reef.

At sea, nost seabirds, the sea lions, harbor seals, sea otters,
and harbor porpoises were found predomnantly in waters overlying the
continental shelf (to the 200 misobath). The greatest nunbers of
cetaceans were found over the continental slope ( <2,000 M) in the
southern half of the survey area. Two species of marine mammais, the

sperm Whale and the northern fur seal, preferred offshore waters
(>2,000 N.

Endangered or threatened species of seabirds and marine mammal s
with sizable populations in central and northern California include
the Brown Pelican (over 30,000), the California sea Qtter (about 1,300
adult aninals), and several species of baleen whales (gray, fin, blue,
and hunpback whal es).
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1. I NTRODUCTI ON

This volume summarizes major findings of a three-year study of
mari ne manmal s and seabirds of central and northern California. As
part of the Mnerals Mnagenment Service (MVB) Environmental Studies
Program this study was conducted to gather baseline information on
the marine mammal and seabird popul ations of central and northern
California to help predict, assess, and manage potential inpacts of
of fshore oil and gas developnent in the area. A similar study
conducted in 1975 through 1978 described marine manmal and seabird use
of the waters and islands of the neighboring Southern California Bight
(Center for Coastal Marine Studies, University ofCalifornia, Santa
Cruz; Contract No. aAAS550-CT7-36).

A contract between the MVS and the Center for Coastal Marine
studies of the University of California at Santa cruz (Contract
No. 14-12-0001-29090) set forth the objectives of the study:
determ ne species conposition, distribution, abundance, and seascnal
variation for marine manmal and seatirxd popul ations, provide a
description of habitat use, and identify axeas of special biologica
i mportance to these populations in the central and northern California
study area. The general methodol ogy for this study, also specified in
the Statenment of Wrk, was a series of aerial surveys of the area
extending from Point Conception north to the Oegon/California border
and seaward from the mai nl and shore a di stance of about 85 km (about
100 nautical mles), with enphasis on waters inshore of the proposed
| ease areas. The study area surveyed included 140,685 km? of ocean
1,000 km (about 550 nm) of coastline, and numerous offshore rocks and
islands (Fig. 1).

Local marine mamual s and seabirds have been commercially
exploited, disturbed, and scientifically studied for the |ast
250 years, and several cities have devel oped along the coast near

-1-
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breedi ng colonies, migration routes, and feeding sites. Nevertheless,
many basic aspects of these aninmals” occurrence and ecol ogy nave been
i nadequately described. The seabirds, sea otters, and pinnireds
{seals and sez |lions) were considerably better known than the whales,
dolphins, and porpoises, primarily because ofstudies done on centra
California colonies. The trenendously important col onies on the
Farallon | sl ands and ano Nuevo I$land -had been intensively studied
since the early 1900's, and a series of general reconnaissance surveys
had identified nmost seabird coleny sites to the north and south (Or
and Poulter 19€5, Centry 1968, Ainley and Lewis 1974, Wild and Ames
1974, aAinley et al. 1977, LeBoeuf and Bonnell 1980, sowls et al. 1980,
LeBoeuf 1981, Estes and Jameson 1983), ainley (1976), Stallcup
(1976), and Page et al. (1977) reviewed the occurrence of certain bird
species in open waters off central and northern California; the
pelagic fur seai surveys (Bureaﬁ of Commerci al Fisheries) docunented
occurrence of the nost numerous pel agi ¢ pinniped. |In contrast, aside
from a limited number of geographically restricted studies, only
Moreiohn's review (1977) was of much use in assessing cetacean
seasonality and abundance. Morejohn's review outlines the genera
compositior Of the cetacean fauna and draws together many life history
features for the better-known species—generally those that had been
comercially harvested

Qur results constitute the nnsp conprehensive quantitative data
baseever gat hered concerni ng seasonal abundance and distribution of
these animals in central and northern California. Working primarily
froman airplane, we surveyed open waters of the area to a distance
averaging 175 km off the coast along a set of 92 fixed, east-west
transect lines (Appendix 1), About half these transects were surveyed
twice each month, once from high altitude (300 m) where |arge
cetaceans are best seen, and once fromlow altitude (60 n) for best
counts of snmall marine manmal s and birds. Approximately 240,0u¢
linear kmof flight lines werecovered during the study. Twenty-eight
percent (23% of this effort was expended over neritic waters (0-

-2-
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199 m) and 45% was devoted to waters over the continental slope (200-

1,999 m; the reminder sanpled waters farther offshore.

Prom di screte sightings of aninals we estimated density per unit
area: bird density was calculated froma narrow (50 nj fixed
corridor; manmmal densities were estimated using unbounded corridors,
enpl oying a Fourier-series transformation from inclinoneter-nmeasured
sighting angles. Additional information was obtained from five vessel
surveys made in the central coast region and from twelve aerial visual
and photographic surveys aleng the entire central and northern
California coastline and adjacent rocks and islands. Sixteen aerial
surveys were also done to describe the distribution of sea otters
within their central California range.

The data base is enornous: ’ open ocean aerial surveys accounted
for 2,340 sightings of 3,819 seals and sea lions; 4,575 sightings of
115,826 whal es, dclphins, and porpoi ses?; and 70,516 Sightings ofnere
thar 1.2 mzllion seabirds. Vessel surveys added 4,947 sightings of
20,654 seabirds, and coastal surveys resulted in nore than 16,000
phot ographs and tens of thousands of visual sightings totaiing nore
t han 224, 000 pinnipeds and 2,9 mllion seabirds. Furt her, over 25,000
records of sea surface tenperature were takenoa open-water aerial
surveys USing a precision radiation thernmoneter. Qur data anal ysis
focused on detecting, mapping, and describing the seasonal and
regi onal changes in the abundance, distribution, and novenent of the
seabirds and marine mammals in central and northern California.
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2. suMMARY oF MAJOR FI NDI NGS

The narine vertebrate fauna of central and northern California
includes at |east 102 species of seabirds, 21 of whales, dolphins, and
porpoi ses (the cetaceans), together with 5 species of seals and sea
lions (the pinnipeds) and the southern sea otter. The waters of
central and northern California are a meeting ground where popul ations
of aninmals having different biogeographic affinities intermingle.
Anmong each group of animals may be found species representative of
wi despread communities found in the cooler waters of the North
Pacific. Of California, these boreal species occur primarily during
wi nter through early summer in areas of coastal upwelling and in the
cool est waters of the California Current. Included anong them are
Dan’ s and harbor porpoises, northern fur seals, fulmars, auklets,
murres, and several species of gulls; among the birds, species having
preferences forcoolwaters numerically predom nate at all times of
the year. Aalso present off central cCalifornia in | ate summer and
autumm are representatives of comunities found in warmer waters to
the south. These include California sea lions and northern el ephant
seal s anobng the pinnipeds, several species of petrels, shearwaters,
and terns, the Brown Pelican, as well as bottlenose dol phins and pilot
whales . Many species of cetaceans are wi despread in occurrence
t hroughout the North Pacific.

Two species We studied have popul ations endenmic to California;
these are the Ashy StormPetrel, whose snmall world population is
centered on the Farallen |slands, and the southern sea otter. Several
other species are wholly or largely restricted to the waters of the
California Current and attain high population levels off central and
northern California: Brandt's Cornorant, Western Gull, California sea
lion, northern elephant seal and, during its annual migration, the
California gray whale.
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Seabird density in waters of central and northern California is
seasonal ly quite high, and nmore simlar to that attained in the rich
waters of +«rne @Qulf cf Alaska and the Bering Sea than to that we found
previously in the waters of the Southern California Bight. W
estimate that seabirds may nunber as many as 6.5 million at once in
autum ané early winter, and that they may consune up to 200, 000
metric tons of fish, squid, and plankton in a single year. Like
seabirds, marine manmmals are found in great abundance in all seasons,
though most species exhibit distinct patterns of seaseonality. In
autum, the season of maximal abundance, nre than 200,000 marine
manmel s are estinmated to be present offshore and al ong the coast. At
this time populations of Pacific white-sided dol phins, California sea
lions, and northern right wrhale dol phins are nunerically predom nant.
In winter total nunbers cf marihe mammuals in central and northern
California declire. ‘Those popul ations that remain large or actually
increase in winter consi st mainly of Risse‘s delphans, northern fur
seals. Dan’s pozpoises, and rorthern right whal e dol phins; annual
combined population lows for marine mammal s are fcund in spring and

summ2 .

From 1980 through early 19S3 seabird bionass density varied
seasonally as a result of migrations, nesting events, and appearance
of winter and summer (nonbreeding) residents (Figure 2). Spring
mgration in March, April, and May general ly coincided with increased
biomass, particularly of gulls, phalaropes, and shearwaters. This was
foll owed by early or m dsummer lows, when nesting residents
represented nost of the biomass and migrants were absent, and then by
surges Of migration in |ate sumrer (August or Septenber). Events in
1981 appeared to occur about a nonth earlier than in the other years.
Bi onass increased to autum-wi nter nmaxima in 1980 and 1981, but W th
the onset of El Nino conditions ain autumm 1982, bi omass undexwant an
oscillating decline. Low values in Decenber 1982-January 1983 refl ect
general absence of the usually predom nant Al askan and Pacific
Nort hwest nesting speci es.
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Figure 2. Mnthly biomass density (Kg/km2) for cetaceans, pinnipeds, and seabirds
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SUMMARY OF MAJOR FI NDI NGS

The najor cetacean biomass peaks werebimedal and occurred in
January and March, reflecting the annual gray whale mgrations. The
return journey north to the feeding grounds devel oped nore slowy,
occupying several nonths in contrast to the nore concentrated novenent
south . A less obvious but very sharply defined peak in the abundance
of smaller toothed cetaceans ocqurred i N Pebruary; Risso's, northern
right whal e, and Pacific white-sided dol phins increased 500% over
earlier winter counts. In the final nonths of this survey,
accel erating reductions in the abundance of these species were noted
in Decenber, January, and February (5% 29% and 92% respectively, of
previous peak counts), and probably reflected the cunulative effects
of the El Nimo phenomenon experienced in 1982-1983. During the warm—
water months of autumm the smaller toothed cetaceans again entered the
area in sizable numbers. Popul ations increased five times over the
sumrer |ows to reach their annual peek nunbers, Al so during this
period an extraordinary increase in humpback whal es was observed
primarily within the Farallon basin. This event and its relative
annual increase may be noted in Figure 2, centering in September-

Cct ober and overshadowing the influx of the smaller aninals.

Pinniped biomass in central and northern california fluctuated
annually with the arrival and departure of breeding species, as well
as nonbreeding California sea lions and nerthern fur seals. Two peaks
were evident (Figure 2), A spring peak resulted fromthe influx, from
Bering Sea rookeries, of thousands of northern fur seals who renained
in pelagic waters from February through May. Also contributing to the
spring peak were large populations of nolting northern el ephant seals
on land, breeding harbor seals, and California sea lions passing
through the area en route to rookery islands in the Southern
California ‘Sight. Wth the departure of northern fur seals, northern
elephant seals, and adult California sea lions, pinniped biomass
dropped to a summer |ow despite annual peak numbers of harbor seals
and Steller Sea lions and the arrival of many juvenile Califermia Sea

lions. The autum peak in pinniped bionass resulted fromthe arriva

-10-



SUMMARY OF MAJOR FI NDI NGS

of nale California sea |lions, dispersing notihward follow ng their
summer breedi ng season; they accounted for over sos of the tota

pi nni ped population in autum 1982. In winter, with the departure of
many California sea lions, pinniped bionmass dropped to a January or
February low and consisted primarily of breedi ng northern el ephant
seals. In February orMarch pinniped bionmass once again increased
with the return of nmigrant northern fur seals. Especially in the |ast
year of this study there was a trend toward greatly increased use of
central and northern California resources by California sea lions.

At sea nost seabirds, the sea |lions, harbor seals, sea otters
and harbor porpoises were found predomnantly in waters overlying the
continental shelf (to the 200 misobath). Seabirds were found in
greatest concentrations over the relatively broad shelf areas north of
Cape Mendocino, from Monterey Bay to Beodega, and south of Point
Buchon. Several species, including shearwaters, phalaropes, and Brown
Pelicans, concentrated preferentially for feeding in thermal fronts
bordering coastal upwellings. California sea lions were nost abundant
in coastal waters south of their hauling grounds on Ano Nuevo |sland
and the Farallenes, While sea otters wereespecially concentrated
cl ose to shore near Point Buchon, between Point cayucos and Poi nt
Pi edras Blancas, from Pfeiffer Point to Monterey, and in Sequel Cove
in northern Monterey Bay. Both harbor porpoises and harbor seals
tended to be nost abundant close to shore in the northern half of the
study area. Mbst cetacean species and the northern el ephant sea
occurred in greatest nunbers in waters overlying the continental slope
(200 mto 2,000 mdepths). Two species of marine manmal s-the sperm
whal e and the northern fur seal —preferred offshore waters (>2,000 m
depth ).  Anobng all groups ofanimals, we found year-round |ow
popul ations in waters west of Point Arema. |In this respect it my be
significant that these waters are amongthe npst windy and turbul ent
in the North Pacific during spring through |ate summer. Wile this
pronot es strong upwelling of nutrient-rich water along the shelf, it
apparently precludes spawning activities of schooling fishes |ike
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anchovi es, which require devel opment of stable surface layers and |ess
of fshore surface flow for successful growh of the young. Lack of
significant spawni ng popul ati ons of anchovies and ot her fishes and
squid which predom nate elsewhere in the California Current may nake
waters off Point Arena |less than suitable for naintenance of |arge
popul ations of marine mammals and birds.

Most locally-occurring cetacean speci es prebably give barth to
young in waters off central and northern California. we comonly saw
newborn Pacific white-sided dol phins in autum and young Rissec's and
northern right whale dolphins in winter. Anpng the pinnipeds, |arge
breedi ng popul ati ons of steller sea lions,northern el ephant seals,
and harbor seals are found in central and northern California. The
nost important rookeries and ha;.xling grounds to these pinnipeds and te
the thousands of California sea |ions which occur here in spring
through autum include anc Nuevo |sland, the parallen |slands, the
beaches and esteros near Point Reyes, Mistake Point, Sugarloaf Rock

near Cape Mendecine, and the rocks of the St. GeorgeReef.

Sevent een speci es of seabirds presently nest in central and
northern california; prior to 1983 their aggregate nunbers had been
increasarng due to growh of the population of Common Murres. Total
nesting nunbers in 1982 were on the order of S50,000, most of which
were murres (519,000), Brandt's Cornorants (56,000), cCassin's Auklets
(109, 000), and Western Qulls (40,000). To these and other seabirds
t he nost important coastal sites are the colonies at castle Rock to
Trinidad Head, Point Reyes, and the Parallones.

Several popul ations of seabirds and pinni peds showed rapi d growth
during our study. Harbor seal and California sea |ion numbezs
i ncreased 42% and 44% respectively, from 19S1 to 1982; norther:
el ephant seal nunbers increased 2S% The popul ati on of Conmmon Murres
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appeared to increase .9% to 10% per year through 1%82. O her
popul ations declined: Brandt's Cornorants decreased by 15% t hr ough

our study period and nunbers of sSteller sea |ions decreased 19%

For whol ly pelagic marine mammal and seabird popul ations and
non-breeding seabird visitors such as wintering waterfow, changes in
popul ation size are difficult to det‘erm' ne due to sanpling variance in
surveys, the short time-series of this three-year study, and the
absence of historical perspective. One change was observed and is
worthy of note, A substantial decline in the abundance of northern
fur seals in offshore waters of the California Current was recorded
from 19S0 through 1982. This decline may reflect the decreasing size
of the Bering Sea population, or indicate a change in food

availability for these winter visitors to California waters.

During autumn 1982 and early winter 1983, the expression of the
Pacific basin's El Nime phenomenon became apparent within the central
and northern California study area. This period corresponded to the
final six months of our study; the last of our surveyswere conpleted
prior to the season when the maxi mal effects of E1 Nimeo were being
felt . Some changes were observed in the distribution and abundance of
a few of the species being studied, but it is difficult to know
whet her these alterations were the direct result of this anonal ous
warmwater period. Two conditions linmt the conclusions one may
reasonably nake, regarding the short-termand |ong-termeffects of
E1l1 N ne. First, our study of marine mammals and seabirds of central
and northern California is the only program of this scale ever
undertaken, therefore, little local and no state-wide, historic data
base exists with which to compare our findings. Second, populations
were al ready changing in apparent responseto El Nifio before patterns
of abundance and distribution under nornal oceanographic conditions
could be fully described.
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The general changes in marine mammal and seabird populations in
central and northern California observed in the |ast six nonths of our
study varied with species. Warmwater cetacean Species, such as the
Paci fi c becttlenose dol phin and the common dol phin, increased in
abundance; cold-water species, such as the northern right whale
dolphin, declined. Populations Y California sea lions increased in
central and northern California, possibly due to greater availability
of food resources relative to southern California. Wnter seabira
residents, such as gulls, aleids, and fulmars whi ch nest in Al aska and
the Pacific Northwest, failed to arrive in normal nunbers in 1983,
resulting in a 69% decrease in wnter seabird biomass. By spring, the
Common Murre, after reaching an estimated nesting popul ati on of almost
525,000 in central and northern California in 1982, suffered near
conpl ete reproductive failure and very poor col ony attendance in 1983
and, in summer 1se3 high pup mertality wasS recorded for Sea lion and

fur seal populations breeding on the southern California islands.

Endangered or threatened species of seabirds and marine mammals
with sizable popul ations in central and northern California include
the Brown Pelican (With a Septenber/Cctober popul ati on numbering over
30,000), *ae California sea otter (about 1,300 adult aninmals), and
several species of baleen whales (gray, fin, blue, and humpback].
Mcst of the estimated world population of 17,coo gray whales migrate
along the coast of California in winter and spring, and there now
exi st resident groups of gray whales at four |ocations aiong the
northern California coast. Fin and blue whales reach peek abundance
in autum and are seen prinmarily in shelf and slope waters in the
southern half of the study area. Hunpback whales are concentrated in

t he Farallen basin in late sumer through autum.

The mest sensitive marine mammal and seabird habitat in centra
and northern California includes those waters and shoreline areas
where we recorded the |argest popul ation nunbers, and also these areas
used by endangered or threatened species. The distributions shown in
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Figure 3 encompass all such areas within the central and northern
California study area. The quantitative, objective basis for this
chart is the average abundance of cetaceans, pinnipeds, sea otters,
and seabirds over the three-year term of this study. Though the
definitions vary with animal group, the areas shown in Figure 3 are
areas of consistently great use from year to year resulting in high
average density (pinnipeds: > 1/km?; cetaceans: > 2.5/km?;

seabi rds: > 30/km?). For certain species, some of this habitat use
may be limted to a single season each year; ot her areas may be
occupi ed year-round, Acconpanying this figure is a list of the
specific areas and the species or seasons involved (Table 1).
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Figure 3. Areas of special inportance to cetaceans, pinnipeds, sea ofters, and seabirds

in central and northern California.
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TABLE 1. Areas of special inportance to cetaceans, pinnipeds, sea otters, and seabirds in central and

@

® ©

®

northern California (see Figure 3) .

Srav whal es occur year-round near St.George Reef, the Klamath River mouth, and Bi g Lageon near
Trinidad Head. Sea lions and harbor seals haul out on the rocks of St. Gazorge Reef and Trinidad
Head;, a S teller sealion rookery 1s located ac SWSeal Rock. A major harbor seal hauling/pupping
ground is |ocated in Hunbol dt Bay and the mouth of the Eel River. Murre colonies at Castle Rock,
Trinidad, and Klamath River represent 40X of the state's total; colonies of Fork-tailed and Lesch's
Storm-Petrels, primarilv ac Little River Rock near Trinidad, represent 90% of the state's total.
Consistently high densities of foraging birds are found in shelf waters. |n autumm 9%0% of the
state’s scoter popul ation occurs here.

A large S teller sea lionrookery is | ocated at Sugarloat Rock (Cape Mendocino) .  Over the shelf ,
foraging aurres from Cape Mendocino col onies are found in spring and summer. Thousands of scoters
occur here, :wntheir autumn southward migration; thousands of wintering gulls are found in November
through Iarch.

The slope and of fshore waters over Mendocino Ridge and the fan of Vizcaino Canyon receive heavy uae
by migrant northern fur seals in January through May.

Seasonal concentrations ofPacific white~sided dol phins, northern right-vhale dolphins, and harbor
porpoi ses occur in autumn, Rigso's dol phins and Dan’s porpoi ses in summer. A very | arge harbor
seal hauling grouna :s |ocated at Mistake Point. Almost 25% of the state’s 16,000 nesting Pel agic
Cormorants OCCUr along Mendoc ino coast and aearshore waters; Cena of thousands of auklets and murres
feed nere in July through Cccober.

Ma | or harbor seal hauling/pupping grounds found at Doubl e Point and in esteros of Point Reyes.
Many hundreds of California sea lions haul out on Bedega Rock in autumm and winter. Northern ele-
ohant seal s breed om 3E Farallon Island in wincer and autumn. Steller sea |ions in summer. Thou=
sands of California sea |ions haul eut here in spring through autum. Seabird col onies on the
Farallones are che largest in the U S. couch of Alaska; world' s largest nesting concentrations of
Western Guils, Brandt’s Cornorants, and Ashy StormePetrels. In autumm up to 4,000 Brown Pelicans
roost from Bodega Bay co SE Farallem |sland.

“ajorconcentrations Of ‘humpback whal es occur 1ia the Farallan Basin during summer and autumm.
Seasonal |y nagh densities ofPacific white-sided dol phins, northern right whale dol phins, Rissc's
doirhins. and Dall'sporpoises are found from late summer chrougn early winter. Somegray whal es
occur nere year-round. Migrating blue and £in whal es are seen iartner of fshore. California sea
Lions iced over Cordell Banmk in autumn; northern fur sealsare found {n high densities
fartnertothewesrin winter and early spring. Major sesbird feeding ground in the Gulf of che
Farallones; :thcusands of greves and scoters occuCree inautumm and W ncer.

The | argest pinniped populations in central and northern California are found on Ao Nuevo Island
and mainiand point. Breeding populations af northern elephan:t seal s occur in winter; af Steller
sea lions {n summer. Thousands of California sea lions haul outhere in lace spring through iaze
autumn. lmportant foraging areas for California sea lions are located over tne Pioneer Canvon
Setween Ang Nueve and Farallen |slands. tip to 2,300 Brown Pelicans roost on Afo Nuevo Island in
July. Thenorthern end of the California sea Qtter range is ac Poi nt Afe Nuevo. In Monterey Bay
chousands of stormoecrel s-including a signif icant portion of the world s Ashy Storm Petrel

popul ation, aearly 4,000 Brown Pelicans, and hundreds of California sea lions occur in autumm.
Over one-half aillion shearwaters, murres, and phalaropes feed in Monterey Bay in May and June.

Approximately 24X Of the California sea otter population is foundfrom Monterey ta Point Sur.
Many California sea lions are found on rocks and in shelf waters during |ace summer aad autumm.

In | ope waters west of the Big Sur coast, Risso's dol phins are present year-round, with increased
nunbers present during warm-water peri ods.  Large numbers of northern right whale dol phins anrd
noder at e numbers of Dan's porpoises are present in winter. Ofshore waters along the 2,000 m
tsobath are heavily utilized by migrating blue and fin whales.

Approximately 622 f the California sea otter population is f ound from Point Sur co Morre Bay;
large concentrations are | ocated from Piedras Blancas to Cayucos. Large nunbers of California sea
lions haul-out in summer and autumn on the rocks of Point PiedrasBlancas. Thousands of grebes,
MUIresS, ane scoters Al € found in autumn through winter in the shelf waters from Point Piedras
8lancas to Poinct Sal; about 6,00Q of the 30,000 Brown Pelicans chat migrate northward al ong the
coast are fournd on coastal roosts NEI € in July through Cctober.

Approximately 10Z of the California sea otter population is found in the vicinity of Point Buchon
and Shell Beach. Large nunbers ofCalifornia sea |ions haul-out in spring through astumm on Lion
and Pur Rocks near Point Buchon and at Point Sal Rock.

Pacific whi t e-si ded dol phins, northern right whale dol phins, andRisse's dol phins are found in large
nunbers from nearshore to 160 km (about 90 nm) of fshore tn summer, autumm, and nter. During wvarm-
Wal €I periods associated with El ¥ifio, pilot whal es, common dol phins, and botclencse dolpnins also
becanme abundant in the waters wegtof Poi nt Conception and Point Arguello. High densities of sea-
birds and California sea lions occur within 25 km of their colonies an San Miguel Island. Large
nunbers of migrating shearwaters, | oons, grebes,and scotersare found here in gpring through autumn.
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The nost significant findings relative to each group of animals
are summarized in the sections that follow, Readers interested in
detail ed descriptions of historical information, field survey
met hodol ogy, and population dynamics of each species are referrsd to
the followi ng three books which together constitute the scientific
results of the study:

M chael L. Bonnell, Mark 0. Pierson, and Gary D. Parrens,
PINNIPEDS and SEA OTTERS of Central and Northern Caiifornia, 1980-1983 Status,

Abundgance, and Distribution.

Thomas P. Dohl, Robert C. Quess, Marilyn L. Duman, Roger C. Helm
CETACEANS ot Central and Northern Cantfornia, 7980-7983 Status, Abundance,

and Distribution .

Kenneth T. Briggs, W Breck Tyler, David B. Lewis, Kathleen F.
Dettman, SEAR'RDS of Central am:; Northern Californta, 1980-7982 Status, Abundance,

and Distribution .
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PINNIPEDS

Faunal conposition and annual cycle. The pinniped fauna of
central and northern California consists of five species totaling
nearly 50,000 animals in spring and autum: California sea |ions,
steller (northern) sea lions, northern fur seals, northern el ephant

seals, and harbor seals. The greatest population on land occurs in
Septenber and Cctober during the postbreeding dispersal of California
sea |lions northward fromthe rookery islands of San M guel and San
Nicelas in the Southern California Bight. The greatest population at
sea occurs in Pebruary and March, when nigrant northern fur seals from
the Bering Sea arrive to overwinter off California.

Breedi ng species. Three pinniped speci es (3teller sea lion,

northern el ephant seal, and harbor seal) maintain |arge breeding
populations in central and northern California. The steller
(northern) sea lion has a summer breeding popul ation of over 3,000
animal's, including nearly 500 pups, at four |ocations: Afic Nuevo
Island (67% of the total), Sugarleaf at cape Mendocino (26% of the
total), the rarallen Islands (3% ofthe total), and Southwest Seal
Rock at Point St. George (5% of the total). The steller sea lion
popul ati on seens to be stable at present, although fewer juvenile and
gubadult aninmals were seen in the area relative to past years. The
nort hern el ephant seal has a w nter breeding popul ati on of over 3,400
animal's, including about 1,800 pups born primarily at two

| ocations:  Afilo Nuevo |sland and the nearby mainland point (S1% of the
total), and Southeast Parallon Island (18% of the total). A small
rookery has becone established at cape San Martin on the Big Sur
Coast, and at least one pup has been born on Castle Rock at Point

St. George. The northern el ephant seal popul ation on afie Nueve and
Southeast Farallon islands is growing rapidly, showing an increase of
28% from 1981 to 1982. The central and northern California population
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of harbor seals is also rapidly growing, with intrinsic growh
apparently augmented by inmm gration. The present popul ation »f nore
than 12,000 har bor  seal s, representing about 70% of the California
total, produced over 2,000 pups in 1982 and is found in sizable
nunbers at nore than 100 | ocations aleng the open coast and in bays
and estuaries. California sea lions are known to occasionally give
birth to a few pups on Lion Rock at Point Buchon and on Sout heast
Farallon Island. California sea lions, northern fur seals, northern
el ephant seal s, and harbor seals have | arge breedi ng popul ati ons on
San Miguel |sland, located 25 nm south eof Point Conception.

abundance and distribution. In winter, when the pinniped

populaticn cn lané i s at a yearly | ow of about 12,000 aninals, the
population at sea within the surveyed area is about 23,000 animals—
80s are northern fur seals whach are found in a broad band over the
Mont erey seavalley, Quide and Pioneer seamounts, Cordell Bank, and the
wat ers west of Point arena and Cape Mendocine. These migrants from
the Bering Sea (and a few from San Mguel Island) rarely haul out on
land in winter and are uncommon wWithin 50 km (27 nnm »=f the mainland.
In spring the popul ation of pinnipeds at sea remains censtant at about
23,000 ani mals,’ but the popul ation on | and doubles to about 24,oco
animals, ~ith the breeding seasen of harbor seals and the arrival of a
nigrant wave of California sea |ions. By summer, wWith the departure
cf northern fur seals to the north and adult California sea liens to
t he south, the at-sea population in central and rorthern California
waters reaches a yearly low of about 5,000 aninmals. Eowever, the
numnbers ON land remain at spring |levels ofabout 25,000 animals, due
primarily <o the peak haul -out of molting harbor seals and the arrival
of many thousand yearling and juvenile California sea lions. 1In
autumn pinniped popul ations on land reach an annual peak of over
31,007 during the post-breeding season dispersal of California sea
lions from the Southern California Bight. The population at sea in
autumn | S aboutl4,000animals, With the highest densities occurring
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over the continental shelf from Point Conception to Monterey Bay.
Important feeding areas were indicated for the waters overPi oneer

Canyon near Afio Nuevo |sland, and cordell Bank near the Farallon
| sl ands.

SEA OTTERS

Status and distribution. Counts of sea otters, representing 56%
to 77% of the estimated total population, (1,300 independent animals;

Estes and Jameson 1983) were used to describe the present distribution
and the changes that occurred from 1980 to 1983. In June 19S3, 6.7%
of the popul ation was found scuth,of Point Buchon, With the |arge
southernnost raft located off Shell Beach; 35,9% was found from Poi nt
Buchon t 0 Point Piedras Blancas; 30.1% was found from Point Piedras
Blancas to Point sur; 17.3% was found from Point suxr to Cypress Point;
10% was found in, or north of Monterey Bay. The nunbers found in the
Point Sur to Cypress Point area increased substantially from 1980 to
1983, while nunbers in Mnterey Bay and the southern Big Sur coast
declined. There is no evidence of population growth
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CETACEANS

Estinated nean seasonal popul ation of
all cetaceans
from Point Conception to the Oregon border:

Spring: 76, 000
Sumrer : 78, 000
Autumm : 152, 000
Wnier: - 133,500

Cetaceans are found in every season in the waters off central and
northern California, The nunbers and species vary from season to
season and year to year, but there are always animals utilizing these
waters .  Mean cetacean populations vary from an anpuaal low in spring
oi 76,000+ aninals to double that nunber in autumm, the season of

mayximam cccupancy.

Five speci es of small porpoises, detailed below, represent the
major el ements of the cetacean fauna found within the study area.
Together they numerically account for better than 9s% of all cetaceans

reccerded.

Paci fic white-sided Dol phins

Estimated mean seasonal popul ation of
Paci fic white-sided dolphins
from Point Conception to the Oregon border:

Spring: 26, 000
Summer : 32, 000
Autum 86, 000
Wnter: 33, 500

Paci fi c white-sided dol phins were the nmost numerous cetaceans
recorded within the study area. They represent al nost 40% of al
animals seen. Their peak abundance occurred during the warnest water
periods of early autum (Septenber and Cctober), when cbserved nunbers
reached three tinmes the levels noted during the renmai nder oftheyear.
Average school size of Pacific white-sided dol phins {(178) nore than
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doubl ed during this peak period when conpared to spring and summer
values . W feel that this influx of animals represents an inshcre
seasonal migration and mxing of populations from offshore waters well
beyond the boundaries of the surveyed area. The function of this
movement mght well be reproductive, since the majority of newborn
animals and nost exanples of sexual interaction of this species were

seen at this tine.

Distribution of Pacific white-sided dolphins was strongly biased
toward the southern half of the study area in all seasons except
spring, at which time sightings were fairly evenly scattered along the
entire coast fromsouth to north. Spring school size (72)was the
| onest of the year, with schools clustered nearer shore and in
shal | ower water (2sO £m or 510 m) than during the rest of the year.

Northern Right Whal e Dol phins

Estimated nmean seasonal popul ation of
northern right whale dol phins
from Point Conception to the Oregon border:

Spring: 29, 000
Summer : 27,000
Autum 37,500
Wnter: 61, 500

The northern right whale dol phin was the second nost abundant
cetacean found in the study area, equaling approximately 35% of all
the cetaceans recorded. Wnter was the season of their peak

occurrence.

Distribution of northern right whale dol phins, from north to
south, favored the southern half of the study area on an annual basis.
Ei ghty-five percent (s5%)of all sightings occurred south of Point
Arena; in winter their range contracted even further, concentrating
from Point Sur south to Point Conception. This species was generally

-?3-



e - ————

SUMMARY OF MAJOR FI NDI NGS

found in deeper water than any other small cetacean. Spring sightings
clustered about the 280 fm (510 nm) isobath, with a few large schools
seen in 500 £m (911 ) waters. In autum the nmejority of sightings
were beyond the 1,000 fm (1,822 m) jsobath.

The majority of newborn northern right whale dol phins were
observed during late winter and early spring. Over 900 newborn
animals of this species were recorded during the three-year study,
with 730 of those occurring along the Big Sur coast from Point Piedras
Blancas to Point Pines. The northern right whale dolphin was the only

species Whi ch denonstrated-such sharply defined geographical ard
seasonal cal ving boundari es.

izso’'s Dol phins

Esti mat ed mean seasonal popul ation cf
Risso's dol phins
frxem Point Conception to the Oregon border:

Spring: 15, 000
Sunmer : 13, 000
Autum . 20, 000
Wnter: 30, 000

Risso's dol phin (grampus) was the third nost conmonly seen
cetacezn species, accounting for approximtely 183 of the cetacean
fauna on an annual basis, Overall periods of peak abundance of this
species tended to occur during autumm and winter, with 63% of the
animal s recorded during these periods. July or August represented the
times of |owest occupancy within the study area

G anpus distribution and density was biased toward the southern
haltf of the study area from Point Reyes to Point Conception. During
spring and summer a nore even distribution occurred fromnorth +a
soutn, but even then 0% of the aninals were seen in the south. A few

pockets of high density (>1.5 animals/km?) occurred along the
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Mendocine coastline in summer, which accounted for the nmjor granpus
concentrations north of Point Reyes. Even greater densities to the
south were seen during autumm and winter, with 7s% of all granpus
recorded from Monterey Bay to Point Conception.

The majority (60% of granpus young identified as newborns were
recorded during the winter season. ‘The remainder were seen throughout
the year, although primarily from August through March. These newborn
sightings (140) were not concentrated in any particular geographic
area or water depth. W feel that granpus newborns may be encountered
anywhere within the study area at alnmst any nonth of the year.

Dan’ s Por poi ses

Estimated nean seasonal popul ation of
Dan’ s porpoi ses
from Point Conception to the Oregon border:

Spring: 3,600
Summer: 3,700
Autum 8,750
W nter: 3,400

Dan’s porpoises were the fourth nost numerous of the small
cetacean species (toothed whales) recorded within the study area, and
ranked fifth overall. Although they nunerically represent only 2.2%
of the total cetacean popul ation, they were the nost frequently
sighted species (27.53). Dan’'s porpoiseswerethe npst ubiquitous
animals encountered; they were recorded in widely scattered |ocations
t hroughout the study axea in every season.

Peak occupancy ofDan’s porpoi ses occurred from July through
October, with lesser peeks found in June and Novenber in some years.
Distribution was generalized throughout the study area, with increased
densities found from Mnterey Bay to Cape Mendocino from m dsummer
through autum. However, this population shift is largely explained
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by the influx of new aninmals into the area rather than by a
contraction of their usual range.

Due to sanpling »ias, we feel that population estimtes f pall's
porpoises are significantly | ower than they should be. Sever al
factors lead to this under-representation: the dorsal aspect of these
animals is universally dark in color; they habitually swi mjust bel ow
the water surface; their average ‘pod size (3.3) is extremely small;

i ndividual animals are widely separated within a pod, often by 30 m or
more. These factors contribute to the undersampling bias by making
the animal nmost difficult to see initially and, once noted, accurate
counts are highly problenatical.

Harbor Porpoi ses

P

Estinat ed mean seasonal popul ation of
har bor por poi ses
frem Point Conception to the Oregon border:

Spring: 1,900
Sunmer : 1, 600
Autum . 3,000
Wnter: 1,700

The harbor porpoise ranked fifth anong the nmjor small cetacean
species, and ranked sixth overall. Autum was the season of peak
abundance for this species, with about 4o% of the annual total
recorded during this season. The reminder of the year showed only

mnor variations in nunbers between the seasons.

Di stribution of harbor porpoi ses, although statew de, was heavily
bi ased toward the northernm coastal sectors. Nunbers of these animals
increased progressively from Point Pines northward to the Oregon
border. A small percentage (usually less than ss) of the total harbor
por poi se popul ation could be found scattered from Piedras Blancas
south to Point Conception. The center of this subpopulation varied
consi derably over the course of this study.
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Usual Iy harbor porpoises were found in small peds averaging
2.2 animals, located within 0.25 nm (0.46 km) of the shoreline. open
coasts with gently shelving sandy bottoms were the preferred habitat.

Bal een Whal es

The bal een whales are nunerically a mnor element of the cetacean
fauna. Most utilize the coastal waters as migratory pathways tw ce a
year, often pausing to feed en route. Because of their large size
each individual represents a significant ecological inpact w hen
measured in terns of consuming biomass. As an exanple, it takes very
few hunpback whales (at 35,000 kilograns each) to equal or surpass a
large school of Pacific white-sided dol phins or northern right whale

dol phins (at 100 or 75 kilograms each).

Passing through the study area tw ce each year on their annual
migration, California gray whal es were the nmobst numerous of the bal een
whales. Mbst of the estimated world population of this species
(17,000 aninals) neke the biannual trek along the California
coastline, and the majority are found close to shore over shelf
waters. Peak periods of occupancy occur during the winter and spring
seasons; however, some gray whales are found year-round in northern
California waters. “sunmering”’ populations currently are |ocated off
the rFarallon |slands, at Patricks Point, at the nouth of the Xlamath
Raver, and over the St. George Reef in the Crescent City area. As the
overal|l population of gray whales increases, it appears that sonewhat

| arger nunbers are becoming resident in northern California waters

Humpback whal es have becone a species of great interest during
the course of this study. Known from historical records to occur in

some nunbers along the central and northern California coast, it was
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primarily thought they were only mgratory aninmals. Now we know they
not only mgrate through these waters, but a high percentage and an

I ncreasi ng nunmber sunmer-over within the Parallon basin to feed, prior
to a return to their wintering grounds (Baja California). 1Itis
probabl e that these animals shall becone a pernmanent part of the
central coast cetacean fauna for at least eight nmonths of each year.

Blue and fin whales were found in nodest nunbers (122) over the
course of this study. Mst sightings of these species occurred from
Point Reyes south to near Point Conception. Although the nunbers are
iow, they appear to be increasing, and sightings are becomi ng nore
common outside the usual peak periods of |ate summer through late
autum.  Episodic feeding bouts have been observed, usually in waters
bet ween 500 and 750 fm (911 to 1 367 m,

SEA TURTLES

During our three-year study there were 29 sightings of 31
leatherback turtles. Alnpst 90% of the sightings occurred during
periods of maxi mum seawater tenperatures (late sumrer and autumn).
These turtles were seen from5 to 100 nm (9 to 185 km) of fshore; nost
sightings occurred near the 1,000 fm (1,822 m) isobath. The sightings
were too few and infrequent for statistical treatment, but these
animal s appear to be only occasional visitors to waters off central
and northern California during periods of maxinmm seawater

tenmperatures .
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SEABI RDS

Paunal conposition. The seabird fauna includes 102 species, of

which 30-35 are at |east noderately nunerous in a given nonth; 34
species are very rare. The npst abundant of the seabirds are several
of the nesting residents——about ten species that winter off central
and northern California but nest to the north or inland, and three
shearwat er species that nest in the:southern heni sphere and spend
their winters (our sunmers) in the North Pacific. Four species attain

estimated “'instantaneous” populations of 1 mllion or nore
individuals: the phalaropes (Red and Red-necked conbined), Sooty
Shearwat ers, ¢cagsin's Auklets, and Conmon Murres. Popul ations of
visitors outnumber those of locally-breeding species at all tines at
sea, and in autum and winter along the shoreline. In spring and

summer shoreline populations mainly consist of the breeding species.

Popul ati on density. The nonthly nean density eof all seabirds in

aggregate varied from 7.8 to 38.2 pirds/xm2, while their bionass
density ranged from3.8 to 27.3 kgs/xm®. Extrapolated total

popul ations at sea were 1.4 to 6.4 mllion birds; they consuned about
0.2 mllion netric tons of prey during 1980 and sonewhat |ess in 1981
and 1982. Total biomass density was nore than an order of nagnitude
hi gher over the continental shelf than in waters seaward of the
continental slope; overthe slope itself biomass density was generally
one-half to one-third that of contiguous shelf areas. In nost open—
water areas, bird abundance was lowest in early summer and in

m dwi nter, and highest in spring mgration end |ate autum.

In early winter 1982-1983 bird popul ati ons were lower by 69% t han
in the preceding years, probably a result of unusual environnental
cenditions related to onset of a strong El Nino event in the eastern
tropical Pacific. This change resulted mainly fromlow visitation to
the area by birds that nest in the Pacific Northwest and Al aska.
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Nesting species. The seabird nesting fauna presently includes

seventeen species; the Brown Pelican nested successfully in central
California as late as about 1959, but nobst pelicans occurring there
now attend nesting colonies in Mexico. It appears that Common Murre
popul ations increased substantially from 1979 to 1902, leading to a
concomitant increase in the size of the total nesting fauna from about
0.70 mllion to 0.85 million birds; other popul ations of Western Qulls
appeared to be stable while Brandt's Cornorant nesting nunbers
declined 1s% fromhigh levels reported in 1979. The predom nant
nesting speci es are CommonMurres, Cassin's Auklets, Brandt's
Cormorants, and Western Gulls. GCccurrence of warmwater conditions
related to the strong E1 Nifio event of 1982-1983 led to near-total
reproductive failure of several nesting species including murres and
auklets.

The mpst inportant seabird col onies are at Point Reyes, the rocks
at Trinidad Head, Castle Rock at Point St. George, and the Parallen
Islands . Castle Rock, at Crescent City, harbors nesting popul ations
of eleven species; in 1982 these included an estimted 142, 000 murres.
Thi s appears to be the |argest murze colony in the northeastern
Pacific, east of Kodiak Island, Alaska. The Parallon |slands, home to
nesting popul ations of twelve seabird species, are the npost inportant
nesting colonies in the U S south of Alaska. In addition to
harboring California s second |argest murre col ony, the Farallones
support the world' s largest colonies of three species essentially
endemic to the California Current: Ashy StormPetrels, Brandt's
Cornorants, and Western Qulls. The 105, 000-bird colony of cassin's

AukLets here may also be the species’ largest in US. waters.

Peeding areas. Mst of the numerically predom nant seabird

species capture their prey by either pursuing it underwater or by
seizing it at the surface. Total trophic inpact of the fauna probably

closely resenbles the distribution of biomass, an inference supported
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by the geographic distribution of 854 sightings of feeding

flocks : the nost inportant feeding areas are neritic waters north of
Cape Mendocino, from Mnterey to Bedega Head, and south of Point
Buchon. Breeding adults, constrained by nest locations and foraging
energetic, fed mainly within 40 km of the najor colony sites: Point
afno Nuevo to Cordell Bank and Cape Mendocino to the Oregon border.
Convergence bordering and within u;wellings of f maj or pronontories
were the primary feeding habitat for phalaropes and al so appeared to

attract shearwaters, stormpetrels, pelicans, and auklets.
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PINNIPEDS

Pi ve species of pinnipeds use the land and water resources of
central and northern California: Cél ifornia sea |lions, steller sea
lions, northern fur seals, northern elephant seals, and harbor seals.
The total population for the continental shelf area, including the
sl ope out to the 2,000 misobath, exceeds 50,000 aninmals in autum and
reaches nearly 50,000 animals in spring; at |east 30,000 pinnipeds are
found in the area during susmer and w nter.

Nest pinniped popul ati ons were severely reduced in size by
hunting during the last century, Fur seals, which were found by the
t housands on the Parallon |sl|lands, were extirpated in California for
their pelts, Northern elephant seals were reduced to about 100
animals in the world by seal hunters after oil. Through the 1920 s,
sea lions were hunted for various products or sinply to reduce their
i mpact on commercial fisheries.

Pinniped popul ations in California were small during the 1930's
and 1940's. The steller sea |ion was the nost abundant pinniped, with
a population in California waters of about 6,000 animals. For unknown
reasons, this species’ population in California has continued to
decline and now nunbers about 3,000 aninmals (1% of the world
popul ati on). In the last three decades, populations of California sea
lions and northern el ephant seals have grown rapidly in Califoznia,
due in part to inmigration from Mexican colonies. The California sea
lion is the most abundant pinniped on the west coast of North Anerica
south of Al aska; about half of the world popul ation of 150,000 ani mal s
is found in California. On the southern California Channel Islands,
the population of California sea lions has maintained a growth rate of
7% per year since 1950. At present, however, population growth nay be
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slowing at some |ocations due to an attenuation of the effect of
immgration. The northern el ephant seal, with a world popul ation of
about 77,000 animals, has a California popul ation of nore than 40, 000
animals.  Though the intrinsic growh rate is probably 7 to ss per
year, the California component of the northern el ephant seal

popul ation is growing at a faster rate of about 13% per year, due to
continued recruitment from Mexican colonies; because of the fixed size
of the Mexican colonies, the effect of immgration will dimnish with
time. The harbor seal, with a world popul ation of about 300,000
animals, has a population in California of at least 17,000 animals;
this i S a minimum popul ation estimate, based on counts made in My and
June 1982 (MIler 1983). Wile known to be growing, there is
insufficient data to calculate a growth rate.

The seasonal |y nost abundant pinniped in California is the
northern fur seal. The population size, while not known with
certainty because it is entirely pelagic, is conservatively estimated
at 25,000 animals (48,400 SE) for the open-ocean area surveyed in this
study; many thousand nore nmay be found farther to the west. Northern
fur seals reach their peak abundance in February or Mrch, as migrants
from the Bering Sea populations overwinter in the California Current.
In the early 1960's, a small colony was established on San M guel
Isiand . Wth continued but @iminishing recruitment from the migrant
popul ation, the San M guel Island col ony has been growing at a rate of
over 10% per year, and presently numbers about 6,000 animals. The
present world popul ation of the northern fur seal is estimated to be
i.emllion animals and is declining due to factors not well
under st ood.

None of the pinniped species in central and northern California
are listed as endangered. However, all are protected under the
provi sions of the Maxine Mammal Protection Act of 1972, and the
northern fur seal population is protected under the terns and
provisions of the Interim Convention for the Conservation of North

Paci fic Pur seals.
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In central and northern California, the cCalifornia sea lion i S
t he nost abundant pinniped on land and in waters overlying the
continental shelf. This species reaches its peak abundance in the
autumm, as adult and subadult animals (nostly males) disperse into
central and northern California waters, following the breeding season
on the rookeries of the Southern California Channel Islands. In
winter and early spring, the population in central and northern
California falls to its annual |ow, as aninals return to the Southern
California Bight to feed upon hake, squid, and anchovy. Anot her
smal | er peak of abundance occurs in My prior to the sunmer breeding
season; this peak may be related to the squid spawning season in
central California, or may sinply reflect the southward passage of
animal s that overwintered in the Pacific Northwest. Sunmer
popul ations of yearling and juvenile California sea |ions on ano Nuevo
and Farallen islands may hint at fhe foundi ng of new breeding col oni es
in the years to come. At present, only a very few California sea
lions are born in central and northern California —births have been
reported for Lion Rock near Point Buchen and Sout heast Farallon
Island. The largest rookery in the range of the species lies 25 nm

south of Point Conception at San Miguel |sl| and.

Steller sea lions, northern el ephant seals, and harbor seals all
maintain breeding populations in central and northern California.
Steller sea |ions have rookeries at Ano Nuevo |sland, Southeast
Farallon | sl and, sugarloaf Rock near cape Mendocine, and Sout hwest
Seal Rock near Point St. George. The peak count of steller sea lions
on land occurs in late June or early July, during this species”
breedi ng season; the maxi mum count obtained in this study was slightly

nore than 3,000 aninals, of which 44% were found on Ano Nuevo | sl and.

Northern el ephant seals breed in winter, but reach peak abundance
on land in spring, when juvenile nales join adult females on land for
their annual molt, The breeding population (adult males, adult

femal es, and pups of the year) was over 3,400 in 1982, of which 80% of
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the central and northern California total was four;d on Afio Nuevo

I sland and ad: acent ano Nuevo Point. Mst of the remainder were on
the Farallen |Islands. A small rookery has recently been established
on the mainlard at Cape San Martin, and another rookery appeaxs
imminent at Point St. GCeorge.

Har bor seals reach peak abundance on land in early summer molting
season, when about 12,000 animals -can-be counted on the beaches,
rocks, and mudflats of central and northern California. During
sumer, harbor seals are found at over 100 locations along the open
coast and in bays and estuaries. In spring, when pups are born, fewer
| ocations are eoccupied. The ntst inportant appear to be at Double
Point, Drake's Estero, and Tomales Bay north of San Francisco, at
M stake Point, in Hunmboldt Bay, and on St. George Reef and sisters
Rocks Beach near Crescent Gity.

Haul i ng-out sites of major inportance to pinnipeds in central and
northern California are shown in Figure 4. Table 2 identifies these
| ocations and provides annotation.

Two species accounted for 90% of all pinnipeds seen at sea: t he
California sea lion and the northern fur seal. California sea lions
reached their greatest abundance at sea in autumm, concurrent with
peak abundance on land in central and northern California. Although
an overall nean density of 0.21 animals/km? (+0.12 SE) was obt ai ned,
nost animals were seenoverthe shelf where the density averaged
0. 45 animals/km? (+0.32 SE). The greatest concentrations of
California sea lions at sea were recorded at cCordell Bank west of
Poi nt Reyes, over the Pioneer Canyon near 2afioc Nusvo and Farallon
islands, and over the continental shelf- from Point Sur to the vicinity
of Point Conception and San M guel |[sland.
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Northern fur seals were found predomnantly in offshore waters
greater than 2,000 min depth, and s¢ kmor nmore fromland. Mean
densities of 0.19 animals/km? were calculated for both winter and
spring seasons (Decenber through May). Maxi num abundance of about
0.28 ani mal s/ knfwas reached in February and March. During winter and
spring the vast najority of northern fur seals seenat sea are
mgrants fromthe rookeries in the Bering Sea. A few northern fur
seals are found in central and northern California waters in sunmer
and autumm, and may be associated with the coleny on San M guel
Island .

The paragraphs which follow provide a seasonal sumary of
pinniped use of the central and northern California OCS area.
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Table 2. Majorpinnipedhaulinggrounds in central and northern Cal i forni @, NOrth to south.
See Figure for locations.

Southwest Seal Rock. Steller sea lion rookery. Maximum popul ation in sumer months of about 260
animais; 25 pups born here in 1982.

Castle Rock and Inner-Castle Reef. Major hauling ground of California sea lions. Maximum popula-
tionofabout Z, SUU present in the fall; over 1,000 in winter. Population of about 400 harbor
seals found on rocks of St. George Reef and Sisters Rocks 5 mi. th the south; 85 oupscounted

here in May of 1982. Castle Rock also serves as a hauling ground for about 36 northern elephant
seals in the winter and spring; one pup born here in the winter of 1982.

Trinidad Rocks. Hauling ground for about 900 California sea lions and 300 Steller sea lions in
the fall and spring; most animals found on Flatiron Rock.

Humboldt Bay and Eel River. Over 1,000 harbor seals haul-out on the mudflats of Humboldt Bay and
1 n the mouth of the tel River in late-spring and summer; 125 pups counted in May.

~

Sugarloaf Rock. Second-largest Steller sea lion rooker:y in California. Population of about 1,000
animais including 140 pups on land in June and July.

Mistake Point. Largest contiguous harbor seal hauling ground in California. Population of 775,
inciuding at least 130 pups, present in May of 1982; 839 harbor seals counted here in June of 1982.

Bodega Rock. Hauling ground for California sea lions. Maximum population of about 1,000 animals
present here in the late-fall and winter.

Drakes Estern. Important haul ing and pupping ground for harbor seals. Maximum population of
about 750 animals Present 1N June; 527 counted in May of 1982, including 166 pups.

Double Point. Major harbor seal hauling ground; maximum population of 722 animals counted in June.

Farallon Islands. Breeding population of over 600 northern elephant seals present in winter; pup
production of about 340 in 1982. Small Steller sea lion rookery of about 200 animals on land in
June; pup production of about 14 in 1982. Important hauling ground for California sea lions;
spring and fall peak populations of 3,000 and 5,000, respectively.

ARo Nuevo Island and mainland Point. Northern elephant seai breeding population of 1,890 on the
TsTana, and on the mainland Point in 1932; over 1,500 pups born. Largest Steller sea lion
rookery in California; breeding population of over 1,000 animals including 321 pups in 1982. Most
important hauling ground of California sea lions in central and northern California; peak population
of 7,300 animals counted here in the fal 1 of 1982.

Monterey Breakwater. Hauling ground of California sea lion in the spring through fal 1 ; maximum
population of about 1,500 animals.

Point Lobos area rockS. Lobos Rocks near Seberanas Point, Sea Lion Rocks near Point Lobos, and
Bird Rock near Cypress Point used as a hauling ground for about 1,500 California sea lions in
the fall; about 600 animals use these rocks in the spring.

Cape San Martin. Haul ing ground for about 500 California sea 1 ions and 300 northern elephant
seais 1n the fall. Smal | northern elephant Seal rookery in the winter with a population on land
of about 40 animals; 20 pups estimated to have been born here in 1982.

Point Piedras Blancas. Hauling ground for over 1,500 California sea lions in the fall; over
1,000 in the spring. Animals haul-out on offshore rocks.

Lion Rock. Hauling ground for over 2,800 California S€a lions in the fall, and 1,200 in the
summer. Birth of a few California S€a 1 ion pups on Lion Rock has been reported.

Pecho Rock. Haul ing ground for over 1,500 California sea 1 ions in the summer and about 800 in
the fall.

Point Sal Rock. Haul ing ground for over 1,000 California sea 1 ions in the summer and about 600
in the spring and fall .

San Miquel Island. Not part of centra 1 and northern California study area; 1 i steal because of
importance %0 pinnipeds and proximity to oil resource development in the Santa Maria Basin and
western Santa Barbara Channel. One of the largest pinniped colonies in the world. Five species
of pi nnipeds breed here; i argest breeding populations of California sea 1 ions and northern
elephant seals in the species” range. Only colony of northern fur seals south of Alaska. Total
pinniped population of over 30,000 in the summer, and 25,000 in the winter and spring.
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Seasonal distribution

Winter

On Land. The snallest pinniped popul ati ons of the year are
present on land in central and northern California during winter. The
maximum Winter count in this survey series was obtained in 1981. In
all, 12,150 pinnipeds were counted—an increase of 4.5% from the count
of 11,632 recorded the previous year.

The 1981 winter count of 12,150 represented a 41.5% decrease
relative to the 1981 autumn count of 20,775. This decrease was due in
| arge part to the departure of three-fourths of the California sea
lions fromthe area, some northward into Oregon and some southward to
formthe winter peak in the Southern California Bight,

Wnter is the breeding season of the northern el ephant seal,
whose popul ati ons on ano Nuevo |sland and Sout heast Farallen |sland
have shewn steady growth. The conbined northern el ephant seal
population in the winter of 1982 was 3,407 aninmals, an increase of
28.2% over the count of 2,658 obtained in 1981. Based on the nost
recent conplete winter survey (1981), the northern el ephant seal
popul ation represented 21.9% of the winter pinniped popul ation in
central and nerthern California.

Har bor seal nunbers in winter were sinmlar to those counted in
autumm, We counted 3,616 in January 1981, representing 2S.8% of the
survey total. California sea lion nunbers declined from 16,S20 in
autumm 19131 to 4,469 in winter, which represented 36.8% of the survey
total. sSteller sea lion nunbers alse declined from 1,571 in autum
1S81 to 1,407 in winter; the latter figure represented 11.6% of the
survey total.
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At Sea. An overall nean density of 0.15 animals/kmZ (+0.03 SE)
was obtained for the study area in winter. This figure corresponds to
an at-sea pinniped popul ation of about 8,217 aninals over the shelf
and slope waters to the 2,000 misobath, or up to 22,755 animals for
the entire area surveyed in wnter nonths.

The highest mean nonthly densit'y was obtained in February during
the migration of northern fur seals into central and northern
California waters. The mean density of 0.318 animals/km? (+0.176 SD)
recorded on February surveys was double the nmean density of January
surveys (0.137 %0.041 SD).

I n Pebruary northern fur seals were predom nant over ot her
species, representing 74.3% of alXk sightings. Fur seal relative
abundance increased steadily from 20.0% of the teotal on Decenber
aurveys to 57.7%in January, and to 74.3%in February, reflecting the

arrival of the migrant popul ation.

Qt her pinniped species were nost numerous in early winter before
the influx of northern fur seals. In Decenber California sea |ions
were the predom nant species with 57.8% of the pinniped sSightings.
Northern el ephant seals, which also reached their w nter peak
abundance at sea in Decenber, accounted for 10.6% of total sightings.

In winter pinnipeds were found in greatest density south of cape
Mendocino and inof fshore waters; 92% of all sightings were recorded
south of Cape Mendocino and within this area 44%of all sightings
occurred in the offshore depth region (beyond the 2,000 m isobath).
Mean densities were highest in offshore waters in the south-central
and north-central sectors (36°20'N to 40°30'N, from about Point Sur to
cape Mendocino). Northern fur seals represented 73% and 86s%,
respectively, of the pinniped popul ations in these two sectors, Were
simlar densities of about 0.25 animals/xm? were recorded. G eatest
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use of shelf waters (less than 200 min depth) was observed in the
southern sector (34°20'N to 36°20'N) where shelf, slope, and offshore
densities werenost alike. This greater use of shelf waters xn the
south was due to the nearshore contribution of California sea |ions,
whi ch represented 42.4% of the pinniped popul ation in the southern
sector.

The distribution of pinnipeds at sea in the winter nonths is
shown in Figure 5. Several areas of higher density are apparent;
these are areas of consistently greater use by pinnipeds in the w nter
months of 1900-1983. In the south, the waters over Arguello Canyon,
near San Miguel |sland, and near Point Sal over the Santa Lucia Bank
received great use by California sea lions, which accounted for 88.7%
of the sightings in this part of the study area. FParther west over
the Santa Lucia Bank, northern fur seals were especially numerous,
representing 73.:% of the pinniped popul ation in the offshore depth
regi on.

From the latitude of Point Sur north to Point Reyes, northern fur
seals accounted for 63.7%of the total area abundance; north of Point
Reyes this figure rose to 80% Fur seals were nost abundant in a
broad of fshore band in waters over the Monterey sSeavalley, Gui de and
Pi oneer seamounts, Cordell Bank, and west of the Mendocine coast from

Poi nt Arena to Cape Mendocino.
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Spring

On Land. Counts obtained in May of each year showed a
substantial increase over January counts. This was due to increases
i n abundance of all species, with the influx of sea liors providing
the greatest contrition. |n 1980 the spring arrival of California
sea lions increased the winter popul étion by about 3, cooanimals, By
1981 and 1982 the spring peak represented an increase of 8,000 to
93,000 in the popul ation of this species.

The pinniped popul ation on land in May 1961 and 1382 was stable
at slightly nore than 24,000 animals. California sea lions
represented 55% of the total in 1901 and 47% of the total in 1982 (the
maxi mum spring count of 13,586-was obtained in 198i). The decreased
relative abundance of this species in 1982 was due both to a real
decrease of about 2,000 animals iN npunbers counted and to an increase
in nunbers of other pinnipeds--the harbor seal populatien showed a 33%
increase tc a maxamum Spring count of 6,941, and the northern el ephant
seal pepula%=ion, near its annual peax of nunbers on |and, increased
13% to a maxi num spring count of 4,704. The apparent decrease in
numbers of California sea lions in May counts was likely due to the
two-week difference in the tinming of the surveys. The survey
conducted on 19 May 1981 was closer to the peak in numbers of
California sea lions migrating in a southbound “wave” toward rookery
islands in the Southern California Bight.

At Sea. 1n spring the overall nean density declined slightly
from winter levels. The mean density recorded for March through My
surveys was 0.14 animals/km? (+0.04 SE), corresponding to a pinniped
popul ation of 7,0?7 in the shelf and slope waters to the 2,00 m
isobath, and a popul ation of 21,472 animals for the entire surveyed

area.
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Mean nonthly densities were higher in March and May than in
April, reflecting the simultaneous decline in nunbers of northern fur
seals from a February peak and the increase in nunbers of California
sea lions building toward a May peak.

Northern fur seals were the predom nant pinniped species on all
surveys, with a declining relative abundance through the season from
gz2.8% of the sightings in March to 53.8% by May. California sea
lions, the second nost preval ent species on spring surveys, i ncreased
their share of the total from11.6%in March to 41.5%in My.

In spring pinnipeds were seen with greatest frequency on
transects in the south-central sector (36°20'N to 38°30'N). In this
area, extending from Monterey Peninsula in the south to the |atitude
of Fort Ross in the north, we recorded 430 (55% of the 794 pinnipeds
sighted. O these, 253 (58.8% were recorded in offshore waters

(beyond the 2,c00 misobath) and all were northern fur seals.

In the north-central sector ¢38°30'N to 40°30'N), which extends
northward to Cape Mendeccine, NDSt pinnipeds Were seen on transects
over the offshore depth region, where a nean density of
0.22 animals/xm? (+0.25 SD) was obtained; few animals were seen on the
shel f.

In the northern sector (40°30'N to 42°00'N) few sightings were
recorded in the sanpled area (mean density of 0.05 animals/km?
$0.01 SE); northern fur seals in spring nmay have been farther of fshore
than the westward extent of our transect lines.

In the southern sector (34°20°'N to 36°20'N) the predom nance of
California sea lions again influenced the distribution of density;
nmean density on the shelf (0.15 $0.13 SD) exceeded that of either
sl ope or offshore waters (0.11 z0.08 SD and 0.11 %0.09 SD
respectively ).
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FAUNAL SUWARY : PINNIPEDS

The distribution of pinnipeds at sea in spring is shown in
Figure 6 . The greatest densities appear in grid-cells offshore from
Monterey Bay to Point Reyes. This area includes waters over the
Monterey SeaVal |l ey, Guide and Pioneer seamounts, and Cordell Bank off
of Point Reyes. her offshore areas of greater use by pinnipeds were
the waters west of Point Arena and al ong the Mendoci no Ridge. The
above-described distribution was predominantly that of northern fur
seals. California sea lions in spring were nostly over Santa Lucia
Bank in the southern sector, and in Mnterey Bay where squid were
spawni ng.
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FAUNAL SUMMARIES : PINNIPEDS

Sunmmer

on Land. Several events of the sunmer season were nonitored by
the June-July surveys. O greatest importance is the breeding season
of the steller (northern) sea lion. Pups are born at four |ocations
in California: anc Nuevo |sland, Souﬁheast Farallon | sl and, sugarloaf
at Cape Mendocino, and Sout hwest Seal Rock on the St. George Reef.
Summer is also the season of peak counts of harbor seals on |and, as
animal s conplete their annual molt. For the other two species,
northern el ephant seals and California sea |lions, sumrer in centra
and northern California is generally considered to be the season of
m ni num use of traditional hauling grounds. This was certainly found
to be true of northern el ephant” seals; the entire popul ati on on land
consisted of fewer than 1,000 adult nales haul ed-out for their annual
molt , Eowever, one of the nost surprising findings of this survey
series was seen in the results of summer censuses of California sea

|'ions.

Wthin their breeding range in Mexican and southern California
waters, California sea |ions have an annual cycle of nunbers on |and
dom nated by a peak abundance in the breeding season and, in some
locationg, a smaller peak in winter or early spring, representing the
return of a portion of the population to the area to feed upon
seasonal |y abundant prey species. The sunmer peak is due both to the
concentration of adults on land for breeding and to the birth of pups.
In contrast to the pattern of occupation of rookery islands, the
annual cycle of nunbers on land in central and northernm California is
bimodal, With spring and autumn peaks reflecting the novenent of adult
and subadult mal es through the area prior to, and after, the sumrer
breeding season. Until very recently, sunmer populations in centra
and northern California have been very small. But, as was evi dent
beginning with the July 1981 census, the pattern of useof the centra
and northern California area by this species began to change in a most
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FAUNAL SUWMMARY: Pinnipeds

interesting way. G eat nunbers of young California sea lions
(yearling to about 3 years of age) entered the area in My, concurrent
with the departure of adult and subadult males to the south. These
animal s conprised 0% or nore of the enormus sunmer popul ations of
California sea |lions on Afo Nuevoe and Sout heast Farallon i sl ands.
This unprecedented influx of young animals may reflect, in part, the
pressure of growi ng popul ations in ‘the southern California Bight, but
it also suggests a response to changes in food availability in
different parts of the range. The steady increases in sea surface
tenmperatures recorded along this coast since 1977 were compounded in
1982 by a severe “El Ninc" event with markedly elevated water

t enper at ur es.

The numbers of pinni peds counted in central and northern
California on June-July surveys increased from 14,860 in 1990 to
18,632 in 1961 (an increase of 2S.4%), and to 25,201 in 1982 (an
increase of 35.3%. Summer counts remained | ower than those of spring
in 1980 and 1981, but by 1982 growth in the populations of two
species, the california sea lion and the harbor seal, resulted in a
sunmmer popul ation actually greater than that of the previous spring
(an increase of 4,2% . The steady growth in numbers of harbor seals
in central and northern California may have been augnented by
immigration into the area in 1982. Harbor seal numbers increased from
6,776 in 1980 to 7,562 in 1981 (an increase of 11.6%, and to 10,724
in 1982 (an increase of 41.8%. In 1982 harbor seals represented
42.6% of the pinniped population on land in the sunmer seaeon.
California sea lions increased from 4,486 in 1900 to 7,935 in 1961 (an
increase O 76.9%, and to 11,209 in 19e2 (an increase of 41.3%. In
1982 California sea lions represented 44.5% of the sunmmer pinniped
count, whilethe breeding popul ation of steller sea |ions accounted

fer 9.7%
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FAUNAL SUMMARY:  Pinnipeds

At Sea. An overall mean density of 0.05 animals/km? (+0. n3 SE)
was obtained for the central and northern California area for Summer.
This corresponds to an at-sea pinniped popul ation of about 4,ce4
animals over the shelf and slope (to the 2,000 misobath), and 5,579
for the entire area surveyed in the summer nonths. The mean density
obtained in summer was the |owest of the year, due to the return of
northern fur seals to their rookery islands in the Bering Sea and the
return of California sea lions to their rookery islands in the
Southern California Bight.

The California sea iion was the predoninant species in sumer
months , representing 62.7% of all sightings. Northern fur seals
represented 22.8% of all sightings and were the second nost commonly

sighted pinniped on transect surveys.

In summer the greatest pinniped densities were found in the
southern sector (34°20'N to 36°20'N) and over the shelf. In the shelf
depth region (0-199 misobath) of the southern sector, a high sunmer
mean density of 0.26 animals/km? (+0.34 SD) was obtai ned, The
pinniped population in this area was conprised entirely of California
sea lions, reflecting the proximity of the Santa Lucia Bank area to

the rookery on San Miguel 1Island, 45 km south of Point Conception.

The distridution of pinnipeds at sea during the sunmer nonths is
shown in Figure 7. Except for the great use of the Santa Lucia Bank
as a foraging ground by California sea lions, and their use of the
nearshore waters for northward or southward commtes, the distribution
was patchy and cell-densities low. One area, however, deserves
conment . California sea lions were seen in summer wth great
frequency an the vicinity of &afio Nuevo |sland, the npst inportant
hauling sround in central and northern California, and over Pioneer
Canyon, 30 kmto the northwest. The latter area energed during this
study as a mmjor foraging ground for <+he pinnipeds associ ated with Afo
Nuevo Island, and perhaps Sout heast Parallen |Island as well.
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PAUNAL SUMMARIES: PINNIPEDS

Aut um

on Land. The pinniped popul ation of central and northern
California reached its annual peak in autum due to an influx of
subadult and adult male California sea lions during that species’
post - breedi ng season di spersal from the islands of the Southern
California Bight. |In each year, the autumm count showed a uniform
increase over that of summer. The popul ation on [and in Cct ober 1982
was the largest recorded at 31,262 aninals-a 24.1% increase over the
sumer count of 28§, 201.

The magnitude of the autum peak increased each year from 15,763
in October 1980 to 20,775 in Septenmber 3381 (an increase of 31.8%),
and to 31,262 in cctober 19S2 (an increase of 50.5%. California sea
i ons acccunted fer 77.9% of the 1982 total, with a popul ati on of
24,348 haul ed-out on |land in centrai and northern Californi a—nore
t han double the summer count of this species. Harbor seals
represented 11.5% of the autumm survey total in 1982 with a popul ation
of 3,599 counted on land. Barbor seal nunbers were down fromthe
maxi num count of 10,724 in sunmer 1982.

Northern el ephant seals, with a population of 2,026 yearlings and
juveniles on land, represented 6.5% of the autum survey total in
1982.

The autumm pinniped distribution is essentially the distributioen
of California sea lions, Wth the exception of the small autumm
popul ati on of northern el ephant seals, all other pinniped species were
declining in numbers.
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PAUNAL SUMMARIES . PINNIPEDS

At Sea. The overall nean density of 0.21 animals/km2 (+0.12 SE)
obtai ned for the autum nonths was the highest of the year,
corresponding to an at-sea popul ation of 12,796 for the shelf and
slope (out to the 2,000 misobath) and 14,310 for the entire surveyed
area. The fact that this pinniped population is only two-thirds of
that obtained for winter and spring, reflects the inshore distribution
of sightings and the smaller extrapolation area.

The highest nonthly nean density was obtained in september, asa
wave of California sea lions entered the central and northern
California area fromthe south. Not surprisingly, the greatest nean
density was recorded in the shelf depth region of the southern sector
(1.42 animals/km2? +1.73 SD). California sea lions represented 75.3%
of all sightings in the central and northern California area and s4.1%

of all animals seen on transect.

In autumm pinnipeds were found in greatest densities in the
sout hern sector (34°20'N to 36°20'N), where a nean density of
0.56 animals/km? +0.44 SD was obtained. H gh nean density of
1. 42 animals/km? (+1.73 SD. ) was found on the shelf, and noderate
density was found on the slope (0.22 animals/km? +0.20 SD). Mbderate
densities on the shelf and slope of about 0.26 animals/km? were al so
obtained for the south-central sector (36°20'N to 38°30'N). Very low
densities were obtained for all offshore depth regions (beyond the
2, oo misobath) in all sectors, reflecting the inshore distribution

of the California sea lion, the predonm nant species in autum.

Figure 8 shows the distribution of pinniped densities in autum.
Animals were widespread over the shelf, with little use of offshore
waters. The greatest densities were found nearshore along the coast
from Point Conception in the south to Monterey Bay. The pattern of

use in autumm suggests a nigratory pathway for California sea lions
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PAUNAL SUMMARIES : PINNIPEDS

along the coast from San Mguel Island to Monterey Bay, where animals
began to be somewhat nore dispersed at uniformy high density.

North of Monterey Bay, great use of two areas was recorded: the
wat ers over the Pioneer Canyon off Point Mentara, and the waters over
Cordell Bank off Point Reyes. Both of these areas appear to be
i mportant feeding grounds for Californila sea |ions.
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FAUNAL SUMVARY:  SEA OTTERS

As a result of the extensive harvest of sea otters for their
pelts in the last century, the population in California was zeduced to
a smail remnant found along the Big Sur coast. Since the 1930s, the
population has increased in size and range; at present, sea otters are
found from Point Conception (34°27'N) to Point Afio Nuevo (37°07'N).
The largest single count of sea otters, obtained in 1976 by the
California Department of Fish and Game, was 1,565. Subsequent counts
in 1979 and 19S2 have been |lower, leading the U S. Fish and Wldlife
Senmite (USFWS) to conclude that population growth has ceased, and
popul ation size may have actually declined. The present population
estimate by uspws is 1, 300 i ndependent sea otters (this figure does
not include dependent pups). Because of its conpressed range,
relatively small population size, and vulnerability to oil in the
environnent, the population of sea otters in califernia is listed as
“*threatened **, pursuant to the requirements of the Endangered Species
Act of 1973.

Aerial surveys conducted as part of this study, and the uspws
shore-based census of 19S2, indicate that the intra-range di stribution
has changed substantially since 19S0, resulting in increased use of
t he Point Sur-to-Cypress Point area and decreased use of the coast
from Poi nt Piedras Blancas to Point Sur, and Monterey Bay. The
redistribution of sea otters suggests that the popul ation is at, or
close to, the carrying capacity of its available habitat. The
redistribution is also inportant from a managenent standpoint, because
it argues for caution in the application of distributional data
collected in past years to present decision-nmaking needs.

Spring and sunmer aerial surveys of 1983 indicate that
approxi mately 6. 7% of the present population is found south of 2eint
Buchon, With the large southernnost raft located off Shell Beach near
Point San Luis. Few sea otters are found south of this area. The
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FAUNAL SUMMARY : SEA OITERS

greatest concentration of sea otters is found near cCayuces Point,
Cambria and San Simeon, and Point Piedras Blancas; t he relatave
abundance from Point Buchon to Point Piedras Blancas was 35.3% of the
total count. Prom Point Piedras Blancas north to Point Sur, 30.1i% of
the sea otters are found, and from Point Sur to Cypress Point 17.3% of
the sea otters are found. Approximately 10% of the total population
is found in, or north of Monterey Bay, with the |argest rafts in this
area found near the City of Mnterey, off Sequel Point near Santa
Cruz, and near Ssandhill Bluff, six miles north of Santa Cruz.

Figure 9 shows the general features of the present w nter/spring

di stribution.
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W nter

Wnter ranked as the season with the second highest mean cetacean
density (0,95 animals/}m? %0 .94 SE)- and a nean cetacean biomass of
(948.29 kg/xm2) on a statewide basis (Fig. 8). Approximately 29%
all cetaceans recorded year-round occur in this season.

The spatial distribution of cetaceans was highly skewed, with 93%
of the animals occurring in the southern half of the state from Point
Reyes t0 Point Conception. Although there is an overall
di stributional bias of population favoring the southern sectors of
the state in any season, this marked degree of inbalance is found only

during winter and summer.

Over the continental slope (10c-1,000 fro), the favored depth
region for cetaceans in every season, statewide totals (67% were
depressed due to the paucity of aninmals in the northern sector.

The gray whal e southern migration hel ped distribute bi onass
values nearly equally along the coastline north to south, and provided
continental shelf waters (O-99 fm) with al most 70% of the total
bi onmass (Pig. 10).

Three species in ranked order, northern right whale dol phin,
Pacific white-sided dol phin, and grampus, accounted nunerically for
91% of the cetaceans observed.

The donminant species this season, northern right whale dol phin,
represented 42% of the cetacean fauna observed. The species was
conpletely mssing fromthe nbst northern waters, and 90% of its
nunbers occurred from Point Reyes south to Point Conception.
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PAUNAL SUMMARY: CETACEANS

Thi s species, although predom nantly distributed over the
continental slope, tended to nove closer to shore and shall ower
waters. A small percentage of the animals were found within the
100 fm i sobat h.

During winter the greatest number of schools of over 1,000
i ndividuals and the greatest numbers of newborn northern right whal e
dol phi ns were observed.

The Pacific white-sided dol phin, the second nost nunerous
cetacean seen in this season, denonstrated a general withdrawal £rom
northern grounds, as well as a distributional shift offshore into
deeper waters. Although seen from Point Reyes south to Point
Conception, -pockets of greatest concentration existed within the
Parallon basin and the Point Piedras Blancas/Morro Bay area.

Aver age schoel size of this species was reduced over autum
val ues by approximately 33% statewide. This statew de reduction of
school size by one-third end a population reduction by two-thirds
when coupled to the very patchy distributional patterns, produces
artificially reduced overall density values; however, wthin the areas
of concentration, both the nunber of sightings and school size

corresponded to, or exceeded, the annual highs seen in autumn.

Only two sightings of young-of-the-year and three exanples of
reproductive behavior were recorded during winter for Pacific
whi t e-si ded dol phins, The paucity of such sightings is not surprising
consi dering the season; indeed the two newborn animals observed were
most anomal ous

Al t hough granpus was the third nst preval ent cetacean (23% in
this season, it was the period of their greatest abundance. Average
school size was double that of any other season, as wellastotal
nunbers; only sighting frequency fell below the annual mean.
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FAUNAL SUMMARY: CETACEANS

Their distribution contracted to the southern half of the state
from Poi nt Montara to Point Conception. Areas of highest density were
Point Pines to Point Sur and adjacent to Point Conception. secondary
loci of noderate to high density occurred frem Poi nt Montara to Santa
Cruz and west of Morro Bay, The few small schools of grampus found
ncrth of Cape Mendocino in autumm had coal esced, by winter, into fewer
schools of greater nunbers off Trinidad Head, Point St. George and, to
a |l esser extent, off Cape Mendocino.

Along with their southerly wthdrawal there was a generalized
i nshore movement. Although still predomnately located over the
continental sl ope, granpus schools tended to be found clustered in
shal | ower waters from 100 to 500 fm deep. This selection for
nearshcre waters was in marked contrast to their spring distribution

Pl

across the 1,000 fm i sobath.

Juvenile grampus may be found in any season, but the greatest
percentage are observed during winter, One large school of 4, o0
ani mal s recorded off sMonterey Bay in February contaired 200 young
ani mal s.

Dan’s porpoises, in winter, became a minor elenent of the
statewi de cetacean fauna, representing only 1% of the animals seen.
This was *he season of |owest overall Dan's porpoi se numbers, reduced
by al nost two-thirds over peak autumm levels. Their distribution
becomes more honmpgeneous in winter, with animals |eaving the high
density areas in the north and spreading into the southern portions of
the study area. These animals were predom nately found over the slope
(79% and in |lesser percentages (13% and 8% on the shelf and beyond
the 1,000 fm 1sobath. Asw th grampus, Dall‘s porpoises tended to
occupy the shallower waters of the slope during winter, conpared to
their congregation in autum over the deeper regions along the
1,000 £m i sobath.
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FAUNAL SUWVARY:  CETACEANS

Har bor porpoises were a small but consistent percentage of the
total cetacean fauna. Nunerically, winter ranked as their third nost
popul ous season. Distribution, unlike the species previously
di scussed, was heavily biased toward the northern portions of the
state, with 88% north of Mnterey Bay, The waters around Cape
Mendocino accounted for the majority (54% of the animals recorded
statewide, The nearshore shallows, within 0.5 nm of the beach al ong
open coastline, marked their preferred habitat. Only 5% of these
animals were nmore than 5 nmfromthe beach and none were observed in
wat er deeper than 125 fm

Sperm whal es, always present offshore in some nunbers, reached
their annual peak during winter. The majority were found wel
of fshore from Point Pines to Point Conception. A second concentration
of animals occurred between Point Arema and Cape Mendocino but, in
this area, distribution clustered along the 1,000 fm isobath rather
than farther offshore.

The renmmining species of the cetacean fauna found along the
California coast contributed, to an insignificant degree, to total
nunbers, bionass, or density values during this season. Small nunbers
of large whales were recorded, but no discernible patterns of
occupancy or noverment were reveal ed. Xililer whal es might be an
exception, since they were found only over the slope and predoninately
in the northern half of the state, indicating a slight inshore
moverment during this season.

Wnter is one of the nmore difficult seasons to analyze in a
generalized nmanner. Total numbers of animals in each of the three
wi nters showed a marked decrease at a greater rate than that expressed
by annual totals. Wnter in year | of the study was the most populcus
season, and by year Il it ranked fourth. It is felt that the overall
warm ng trends experienced, particularly in the last two years, have
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FAUNAL SUMVARY:  CETACEANS

affected both the numbers of animals and species distribution in
central and northern California,

Spring

The cetacean population in spring totaled 23,899 individual
animals, with a statew de nean dvensity of 0.54 animals/km? (+0.41 SE)
and a nean biomass of 611.67 kgs/km2. On an annual basis, spring
ranked third in total seasonal abundance and bi omass and fourth in
mean density.

Distribution of the species by depth region accounted for |ess
than 7% of the population in shelf waters, 86% on the slope, and
slightly nore than 7% of fshore. The shelf supported nore than 75% and
the slove 21% of the seasonal biomass. Magrating gray whales were
primarily responsible for the high biomass percentage values in
near shore waters.

The general north-south distribution of cetaceans in the study
area IS shewn in Figure 11. Wile precise sighting locations are not
indicated on the map, areas of significant biomass density are
delineated. Grid cells with the highest biomass wvalues are adjacent
to the coastline and, as nentioned above, represent the gray whale
seasenal passage through the area.

Moderately high species diversity occurred in spring, with 13 of
a possible 21 species Seen in this season. Three species of toothed
cetaceans predominated in the OCS waters: northern right whale
dol phins, Pacific white-sided dol phins, and grampus. These species
are known for their gregarious nature, Two ot her toothed species,
Dan’s and narbor porpoises, were present in fair numbers, but not in
| arge or concentrated schools. Sperm killer, and Baird s reaked
whal es represented the nediumto |arge toothed cetaceans seen :in
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FAUNAL SUMVARY: CETACEANS

spring. Gray, hunpback, and mnke whales were the only bal een species
seen in the season.

Northern right whal e dol phins were the nobst abundant species in
spring, but the population exhibited a decline in nunber as the season
progressed. Approxi mately 56% of these animals were sighted in March,
43%in April, and less than 1% in May. Sightings were distributed
t hroughout the survey area, with waters of the southern half
supporting approxi mately 25% nore individual aninmals than the northern
half. Only one school of nmore than 1,000 animals was observed in this
season. Immature northern right whale dol phins totaled nore than 200
i ndividuals counted in seven sightings. One hundred of thess were
within the |argest school of northern right whal e dol phins sighted
during the three-year survey, recorded off Trinidad Head in April
1980 . The species tended to select the continental slope for maxinum
occupancy in spring, where over go% of sightings and individuals were

seen. Less than 10% occurred of fshore and none over the shelf.

Paci fic white-sided dol phins were the second npbst abundant

speci es sighted on spring surveys. Pacific white-sided dolphins
displayed a fairly uniform distribution pattern along the entire
north-south range of the study area. Mrre than 94% of these aninals
occupi ed waters of the continental slope. In spring, April was the
month of their greatest abundance, when approximately 59% of the
animals were sighted. March had 43% and only 2% of the animals were
seen in Mwy. Schools sizes in spring were relatively small for this
species, with nore than one-half of the groups containing |ess than 9
ani mal s. Only one school exceeded 1,000 individuals. No juvenile or
newborn animals were observed in the 95 sightings recorded in this

period.

Granpus, the third most numerous speci es recorded in spring, made
up 1es of the cetacean populatioa With nmore than 4,400 individuals

counted during this season. This species was represented in all
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portions of the study area, but 58% of the sightings were between

Poi nt Conception and Monterey Bay. Depth selection by granpus
centered on the continental slope, where approximtely 82% of the
animals were observed. only a small nunmber (2% were in shelf waters,
and slightly over 16% were offshore outside the 1,000 fm isobath.
School sizes in spring were snall to noderate and, with the exception
of a single group of 900 animals, 7“5% of-sightings were of 20 aninals
or less. Ganpus schools were often observed interm xed with other
cetacean species. These interspecific associations had no seasonal

bias and were recorded in all seasons.

Gay whales, during spring, accounted for approximtely 4% of the
cetacean seasonal total. The mpjority of individuals observed in this
tinme period were migrating nerthward. The aninmals tended to transit
the central and northern california coast in waters of the continental
shelf, where over 90% of sightings were made. =as a result of this
nearshore travel, bionass in the area was correspondingly high. Mny
of the northbound nmigrants were acconpani ed by their newborn or young
calves. About S5% of the young animals were observed in spring
months.  Approximately 20% of the juvenile gray whale sightings were
recorded in March, and 65%in the nonths of April and My,

Dan’s porpoi ses were the fifth nost abundant species sight ed
(>2%) in spring, but it was nunerically their third |owest period.
The animals occupied all portions of the study area, with about 60%
utilizing waters of the southern and south-central sectors. However,
within these sectors two notable voids in distribution were
apparent: one between Point Buchon and Point Pines, and the other

i nsi de Monterey Bay.

Har bor porpoi ses were ranked as the sixth nost preval ent species
in spring but contributed |ess than 2% to the seasonal fauna totals.
Since they are primarily solitary animals, their groups rarely exceed
3to 4 individuals. In spring their north-south distribution was
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somewhat spotty, with a small scattering of animals in the southern
portion Of the study area centering around Merro Bay. Based er our
observations during this survey, these sightings may constipate a
smal | subpopulation of the species in the coastal portion of the
southern sector. Progressing northward to the vicinity of Mnterey
Bay, more significant nunbers of animals began to appear. Except for
two orthree isolated areas between Mnterey Bay and Cape Mendocino,
scattered sightings were made with increasing frequency all the way to
the California/ Oregon border. The coastal area north of Cape

Mendocino WAs occupied, to a nmajor extent, alnpbst year-round.

Har bor porpoises are a nearshore inhabitant; relatively few
si ghtings were made beyond the boundaries of the continental shelf.
More than 98% eof these aninals were observed less than 0.5 nm
offshore.  The species occupied” not only protected waters of bays and
harbors, but our observations indicate that they arz generally
preval ent along open unprotected coastal areas as well.

Several other cetacean species were sighted throughout the spring
-period: sperm killer, humpback, and minke whal es, Baird s beaked
whal es, kogia sp., and pilot whales. Wth the exception of sperm
wnales, Baird s beaked whales, and pilot whales, totail nunbers sf the
other species listed above were insignificant.

The sperm whal es selected to occupy slope and offshore waters in
about equal proportions. Most spring sightings were in the northern
and north-central sectors, in waters averaging 900 fm or greater.

Pods of this species rangedinnumber from ag many as jg individuals

down to scattered solitary animals.

Baird's beaked whal e was +the most abundant Ziphiid in OCS waters
of central and northern California during the three-year survey. Two
sightings occurred in spring totaling 21 individuals. The sites of
the two groups were widely separated on the coast, with
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one observed close to shore northwest of Port Bragg and the other farther
of fshore west of Point Piedras Blancas. The species apparently noDves

inshore to the continental slope in periods of warmingwater,

Pilot whales, while uncommon in northern and central California
waters, were sighted twice in spring. Both sightings were in fairly
deep water west of Point Conception. The two schools consisted of 20
and 8 individuals each, with the |arger containing 4 juvenile aninals.

Sunmer

The overall nean cetacean density in sumer was 0.55 animals/km?
(+0.40 SE), resulting in a seasonal ranking of third behind autum and
winter season. In terms of total abundance and biomass, the period
ranked fourth . Biomass val ues were equivalent to 382.74 kg/km2; total
ani mal abundance was equal to 1% of all cetaceans.

Distribution of the population was biased in favor of the
southern half of the study area, where nore than 93% of the aninals
were recorded. A simlar distribution pattern, favoring the southern
sectors, also occurred in the winter period (939.

The continental slope supported al nost 64% of the sunmer cetacean
popul ation, a decrease of 22% from spring. Al though the shelf also
supported fewer aninals when conpared to spring, the difference was
less than 1. Sunmmer had the highest seasonal percentage of animals
in the offshore region, which supported 30% of the popul ation.

Bi omass percentages’ in the three depth regions varied from 35% on the
shel f, 47% on the slope, to 17% offshore. These percentages differ
mar kedl y from those recorded in spring and winter, but are simlar to
the values recorded in autum. Mgrating gray whales traversing °
coastal waters were responsible for elevating shelf biomss values in
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both spring and winter. Sunmer biomass densities are displayed in
Figure 12.

Speciesg diversity in this period increased slightly over spring
months, with representatives of 15 different toothed and bal een
speci es” sightad. The npst abundant cetaceans observed were Pacific
whi t e-si ded dol phins, northern ri‘ght whal e dol phins, granmpus, and
Dan’s porpoises. oOther species, while not seen in great volume, were
present in sufficient nunber to inpact seasonal density and bionass
values . These |ess nunerous species included harbor porpoises,
humpback, sperm, gray, fin, blue, and killer whales.

The Pacific white-sided dolphin was the nost frequently
encountered cetacean in California s ocs in the three-year survey.
Summer, for this species, was their third npst abundant season after
autumm and winter, and tney represented 41% of all cetaceans counted
in zhis period. Mre than 90% of the Pacific white-sided dol phins
were recorded in the southera and south-central sectors of the study
area. Only two sightings were recorded north of Cape Mendocino
(40°30'N). Monthly animal counts within the season varied sonmewhat,
with the largest percentage occurring in July (48%. The | owest
percentage of aninmals (22% was recorded in June, with an increase to
30% in August. The continental slope, where e6% of these animals were
recordea, “was the favored depth region for this species in sumer.
Only 8% were in water depths of less than 100 fm and 26% sel ected the
of fshore region, School sizes paralleled those observed in spring,
with more than 50% of the pods containing |ess than 10 ani mals.

Juvenil e Pacific white-sided dol phins were sighted five tines in
summer and totaled 13 individuals. Sites of schools holding the young
arimals Wwere oounded on the south by Point Conception and on the north
by Bcdega Head,
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FAUNAL SUWMARY:  CETACEANS

Northern right whal e dol phins conprised approxi mately 3ss of the
summer cetacean population. This was the season of |east abundance
fer <he species, when conpared to the other three periods. The
ani mal s were not observed in waters north of cape Mendocino (40°30'N).
Ni nety-nine percent (99% of the animals and 86% of sightings were
southof 38°30'N. A progressive decline in percentages of abundance
occurred, with a high of 58%in June to a |ow of 18% in August. A
mean group size of 119 animals per sighting was the smallest seasonal
average, when conpared to other periods. The largest school recorded
held 900 individuals. The species, following a fairly consistent
trend, selected the continental slope as a preferred occupancy site.
Approxi mately 64% of the animals were observed on the slope, 35%
offshore, and | ess than 1% on the shelf. Juvenile northern right
whale dolphins were “sighted five tines in this period. Al schools

with young were | ocated between Point Buchon and Bedegz Head.

G ampus accounted for 17% of cetacean totals, nmeking it the third
most preval ent species in summer, The species was least abundant in
thas peried when conpared to the other three seasons. They declined
by approximately one-third from spring |levels, increased by one-and-
one-half times in autum, and doubled in winter. Although the species
was W dely scattered in OCS waters, approximately 94% of the animals
and 95’ % of sightings were south of Cape Mendocino. very few aninals
were in nearshore waters of less than 100 fmin depth. Seventy-five
percent (75% selected the slope and 24? occupied the offshore region
The largest school of grampus seen in summer was conposed of 300
animals . Sixty-nine percent (69% of the renmnining pods consisted of
20 or fewer individuals.

pDall's porpoises ranked fourth nunerically and represented
slightly nore than 3% of tihwe season’s cetacean fauna. Summer, <or
these animals. was a pericd Of moderate abundance, and the season
ranked second when conpared to their peak in autum. The specias was
distributed to some degree throughout the entire north-south range of
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the study area, but waters south of Cape Mendocino (40 °30°'N) held the
nmost animals (94%. \ater depth preference continued (as observed in
spring) to be over the slope, where 59% of the aninmals were
encountered. A slight inshore movenent by a portion of the popul ation
was noted in this period, when 26% occupi ed waters of less than 100 fm
in depth. The shelf area between Point Afio Nuewvo and Point Arena was
often frequented by this species. Eleven juvenile Dan’s porpoises
were sighted in summer nonths: two in June, six in July, and three in
August . The groups containing young were small, wdely scattered, and
al nost exclusively selected waters of the slope for occupancy.

Har bor porpoises nunerically reached their |owest annual level in
sumer.  Sightings were widely dispersed fromnorth to south in the
nearshore waters of the continenta] shelf. Significant concentrations
of the species occurred only in waters north of 39°00'N, where 68% oOf
the aninals were recorded. Average group sizes were characteristically
| ow for the species, W th a seasonal mean of 2.5 animals per sighting.
There was a range in pod size from1 to 7 aninmals. The sole exception
to the above was a single sighting of 37 individuals near Fort Bragg,
in August of year I. Juvenile animals were observed four times in the
season, but no geographical bias was noted in the sighting |ocations,
whi ch were scattered between Point Buchon and Point St. Ceorge

Predom nant bal een species recorded in sumer included hunpback,
gray, fin, and blue whales. This was the second npbst abundant period
for hunpback whal es, surpassed only by autum. The species tended to
aggregate in the Farallon basin and/or adjacent waters. Abundance
| evel s increased monthly from June to August, reaching an annual peak
in the period August through Novenber.

Gray whales were at their lowest annual nunerical level in
sumrer, with sightings of essentially “resident” animals, Some
portion of this migratory species selectively occupy predictable areas
for “summering”. These areas include the Farallon |slands, the
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Klamath River mouth, the Bi g Lagoon/Patricks Point area, and the
St. George Reef off Crescent City.

Pin and blue whales were both present jn summer, in ccnrrast to
spring when neither species was observed. Sightings of these two
species increased in frequency as the season progressed, reaching an
annual high in autum. \Waters of the shelf and slope in the southern
and south-central sectors were areas of primary occupancy by the
animals.  subadult and young-of-the-year individuals were sighted only

in autum.

Sperm killer, Baird' s beaked and cuvier's beaked whal es

collectively represented only 0.5% of the seasonal cetacean total

sperm whal es were the nost abundant of the group. The species was
encountered in all seasons and exhibited an affinity for pelagic
waters at or just beyond the 1,000 fmisobath. Pod sizes, several in
excess of 10 animals, were highest in sumrer for this species and

i ncluded the | argest group (24 animals) seen in the three-year survey.
Spring, summer, and autumn obsgervations were predominantly in the
northernhalf of the study area, in contrast to winter sightings which

were scattered in the southern portion.

Killer whal es, Baird's beaked and cuvier's beaked whal es
exhibited a mxed pattern of occupancy in summer, with killer whales
tending to select waters of the northern half of the state. They
general ly confined thenselves to the continental slope and shelf, and
pods sel dom exceeded 3 to 4 individuals each. Juvenile killer whales
were seen in every season including sumer. Sexual activity was

observed only in autum (Cctober).

Sightings of two Ziphiids, Baird's and cuvier's beaked whal es,
occurred nost frequently in sunmer and autumm.  Distribution of both
speci es favorad the southern half of the study area in sumrer nonths.

Baird's beaked whal es occupi ed slcpe waters in this period, while
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cuvier's beaked whal es sel ected waters beyond the 1,000 £m isobath.

No immature animals of either species were observed in sunmer.

Autumn

Autum ranked first as the nost popul ous season, with a nean
cetacean density of 1.08 animals/km? (+1.24 SE) (Fig. 13). This was
the period of greatest animal dispersion throughout the study area,
with no region or depth regine |acking occupancy. \Wen conpared to
the previous season, animal nunbers and density values increased over
the slope, in particular within the central portion of the state
bet ween Poi nt Piedras Blancas and Cape Mendocino. Bionmass val ues
shifted in a simlar manner, due primarily to the annual influx of
large whales into the waters of the central portion of the state and,
more specifically, into the Parallon basin. animal nunbers in the
usual |y sparsely occupied northern sector increased tenfold over the
sunmer season, Mainly on the continental slope, with sonme snall

increase ( <lc%) over the shelf.

Overal |l animal nunmbers increased alnost 110% over the sunmer
populations . O the seventeen species encountered statew de during
this season, ten reached their annual maximums. Pacific white-sided
dol phins reached their highest annual nunbers in autum, alnost three
“tines greater than the summer average. Northern right whale dol phins
ranked secend nunerically in this season, increasing by approximtely
50% over summer nunbers. Granpus increased by 60% and ranked third in
seasonal nunbers.

The massive influx of Pacific white-sided dol phins into the study
area was marked by substantial increases of nunbers over the sl ope,
while actual counts over shelf and offshore waters were almost
identical to summer numbers. Sightings increased by a factor of 27
times north of Point Reyes, again mainly over the mid-depth aspects of
the sl ope.
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Statew de distribution was broader than in any other season, but
even with substantial increases in the north, the southern half of the
study area contained the majority of the aninals (83%. Areas of
hi ghest density (>4 animals/km?) were to be found at three
| ocations: Fort Bragg to Bodega Head, Point Montara to Santa Cruz,
and Point Buchon to Point Conception. Statew de density averages were
the highest for any season and average school sizes also increased,
doubling summer values. These larger schools, however, were found
predom nantly over the slope and, in nmany cases, represented the
i ncreased popul ation found in the northern half of the state.

These observations rai se the possibility that this autum influx
of Pacific white-sided dol phins represents an identifiable
subpopulation arriving in coastal waters from nmuch farther offshore.
Since actual statew de counts over the other three seasons vary |ess
than 7% it is likely that we are seeing two elements of this overall
popul ati on: one “resident’* portion to be found year-round, although
shifting in distribution north-south on a seasonal basis, and a second
much |arger *visiting" popul ati on whi ch noves on an inshore-offshore
axis into coastal waters in autum.

Northern right whale dol phins increased in numbers and extended
their range during autumm. Distribution, although broader,
denonstrated two distinct voids: one from cape Mendocino to Fort
Bragg, and the other from Point Arena to Point Afio Nuevo.
Approximately 36% of the animals were fcund in northern waters, a
marked increase over the less than 1% seen there in the previous
season.

There was also a bimodal shift in distribution, with a large
reduction of both nunbers and overall percentage of occupancy away
fromthe slope and toward the shelf and offshore waters. The nost
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dramatic change was their noverment offshore and selection for water
depths Considerably deeper than 1,000 £m —a phenonenon conpletely
| acki ng the remainder of the year.

Late autumm appears to be the beginning of the calving season,
with g% of the annual crop noted at this time, followed by the |argest
annual newborn increment (70% of observed newborns) in winter. Sexual
behavi or wasfrequently observed in |arge schools containing newborn
ani mal s, but never recorded in snaller schools (<30 aninals) and
infrequently in groups |acking newborns.

G anpus, to a |esser degree, denpnstrated changes in popul ation
nunbers and distribution, simlar tc the northern right whale dol phin
and Pacific white-sided dolphin. An overall increase in numbers of
about &0%, and modest novenent into the northernnost portions of the
study area, generally paralleled the behavior of the other two nmjor
species. However, unlike the other species, granpus noved primarily
into shelf waters and showed marked reduction in of fshore occupancy.
Wi | e nunbers of sightings over the slope increased, the percentage of
total population utilizing these waters renmined constant from summer
into autumn. The nost significant increases (>95%); were found in the
coastal shallows from Santa Cruz south to Point Conception.

Popul ati on nunbers and average school size, for Dan’'s porpoi ses,
reached annual maximum val ues in this season. This species generally
withdrew from the southernnobst portions of the study area, and
realigned its distribution from shore seaward. In conparison wth
summer figures, the shelf and slope waters |ost approxinmately 10% of
the overall population, with an attendant increase of occupancy
of fshore (>1i,000fm).

This shift northward and offshore was nore pronounced during the
third vear of the study. Average school size, always at naxi num
«nnual values in autum, steadily dropped in year III te 3.1 animals
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per school , in contrast to 4,6 - 5,6 recorded in prior years. It is
felt that the general seasonal novenment into cooler waters seen in
autumm was exacerbated by the overall E£1 Nime conditions found in the
third study year. Al so, the reduction in school size and the wi dely
di spersed pattern of distribution might be a feeding strategy to
compensate for reductions in prey availability due, again, to the

wi despread el evation of sea surface "temperatures.

The harbor porpoise, never an abundant species, reached its
popul ation and average school Size maxima this season. Distribution
was 99% over shelf waters, with 74%in the northern portion eof the
state, north of Point Arena. A small consistent subpopul ation was
found scattered in the south, ranging between Point Buchon and Point
Conception. This isolated group of aninals infrequently exceeded 5%
of the state's total sightings or popul ation.

All of the major large whales, with the exception of gray and
sperm whal es, achieved their maxi num numbers during this season,
Blue, fin, and hunpback whales (Fig.is), although considered
mgratory, spent considerable time in central California, particularly
in the Parallcon basin. Killer whales were found nost frequently north
of Point arena and across the slope. Baird s beaked whales favored
the warnest seasonal waters, occurring in greatest nunbers between
Point Arena and cape Mendocino in the north, and between Point Sur and
Poi nt Buchon in the south. Minke and sei whal es, never conmon, were
both recorded during autum.
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Tre seabird fauna of central and northern California ccz is
large, diverse, and visually conspicuous from the shoreline t» waters
hundreds of kiloneters at sea. Yet, despite the presence of major
human popul ation centers in the area, several major aspects of seabird
occurrence and abundance were poorly known until recently. This was
especially true with regard to a number of famliar and abundant
species. Prior to our study, the published literature provided an
indication of the species present in each season, general trends of
abundance from north to south and occasionally with distance from
chere, and substantial information about col ony sizes and | ocations
(reviewed in ainley 1976, sowls et al. 1980). The nesting fauna of
t he Farallom | sl ands was well studied and the occurrence of seabirds
on Monterey Bay had been considered in sone detail (ainley and Lew s
1974, Stall Cup 1976, DeSante and Ainley 1980). The biology and
ecology of about fifteen species had received attention during the
past two decades. our study provides the first quantitative analysis
of the abundance of all the seabirds in time and space; as such, it
facilitates interpretation of the earlier seabird research in the area
and clarifies the relative inmportance of various locations o each
group of birds.

Seabirds recorded here attend nesting colonies in all corners of
the Pacific Ccean, Bering Sea, Arctic oOcean, iniand North America and
even the North Atlantic. There appear to be acceptable records for
102 species of seabirds in central ard northern California, excluding
waders, shorebirds except phalaropes and primarily non-nmarine ducks,
gulls, and terns (Jones et al.1981). O this nunmber, we found about
thirty to thirty-five to be at |east noderately nunerous in a given
seascn; thirty-four species are exceedingly rare (Table 3). Conpared
with regions =c the south and north (e.g. , the Southern California
Bi ght, Orsgon-Washington, Gulf of alaska), the fauna of central and

rorthern California is dom nated nunerically by species with ccol-water
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Table 3. Seasonal status of marine birds of the central and northern
California OCS. In sonme species nore than one category may
be applicable. Al shorebirds except phalaropes and npst
anseriforns are excluded. Status is defined by season of
maxi mum nunbers. Pacific breeding range center is
identified following scientific name (after Palner 1962).

Breedi ng species (18)

Fork-tailed Storm Petrel (Oceanodromaturcata); Al askan marine
Leach’s Storm Petrel (Oceanodromaleucorhoa); Al askan narine
Ashy Storm Petrel (Oceanodromahomochroa); California Current
Doubl e-crested Cornorant (Phalacrocorax auritus);

eastern North Pacific
Brandt's Cornorant (Phafacrocorax penicillatus );

California Current
Pel agi ¢ Cormorant (Phalacrocorax pelagicus); Al askan marine
Heermann's Qul | (Larusheermann}; Qul f of California
Western Qul | (tarus occigentalis}; California Current
Caspian Tern (Sterna caspia); north Tenperate inland
Forster's Tern (Sternaforsteri); north Tenperate inland
Least Tern (Sternaantilarum); coastal California
Common Murre (uris aalge); Al askan mari ne
Pi geon Cuillenot (Cepphuscoiumba); Al askan marine
Mar bl ed Murrelet({Srachyramphus marmoratus); Al askan mari ne
Cassi n’' s Auklet(Ptychoramphusaleuticus); Al askan mari ne
Rhi nocer os Auklet(Cerorhincamonaocerata ) ;

sout heast Al askan narine
Tufted Puffin (wnoacirrnata); Al askan marine

Brown Pel i can (Pelecanusoccigentaiis), {nested until 1959,
not thereafter; now nostly a summer resident); Qlf of California

Wnter residents/visitors (26)

Common Loon (Gaviaimmer); north Tenperate inland
Arctic Loon (Gaviaarctica); Arctic inland
Red-t hroat ed Loon (@Gavia stettata); Arctic inland
West ern G ebe (Aechmophorus occidentalis }y; Tenper at e i nl and
Red- necked Grebe(Pcdiceps grisegena); north Tenperate inland
Ear ed Grebe( Podicepsnigricatlis); Tenperate inland
Hor ned Grebe (Podicepsauritus); north Tenperate inland
Laysan albatross(Diomedeaimmutabiis); Hawai i
Nort her n Fulmar(Fuimarusgtaciahs); Al askan mari ne
Short-tailed Shearwater (Puttinustenuirostris); sout hwest Pacific
Arerican VWiite Pelican (Pelecanus erythrorynches); Tenperate inland
Bl ack Scoter(Meranitta nigra); Arcti c coast
Surf scoter(Melanittaperspicilata); Arcti C coast
Whi t e-wi nged Scoter (Melanittatusea); Arctic coast
Red- breast ed Merganser (Mergus serrator); Tenperate inland
Har | equi n Duck (Histrionicus histrionicus ) ;
Tenperate-Arctic inland
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Tabl e 3. Continued.
Wnter residents/visitors

0Oldsquaw( Clangulanyemalts}; Arcti c- Subarctic coast

Mew Qul | (taruscanus); Al askan inland

Ring-billed Qull (tarusdetawarensis); Tenperate inland
Cal i fornia Gull(Laruscatitfornicus); Tenperate inland

d aucous-w nged Gul | ( Larus glaucescens }; Subarctic coast
Herring Gulil(Llarusargentatus); Al askan i nl and

Thayer's QUl | (Larusthayeri); eastern North Anerica
Glaucous Qul | (Larushyperboreus);-Alaska coast

Bl ack- 1 egged Kittiwake (Aissatridactyta); Al askan marine
Anci ent Murrelet( Synthiiboramphusantiquus); Al askan marine

Spring/autum migrants (15)

Fl esh-f oot ed shearwater(Puffinuscarnerpes); Sout hwestern Pacific
Mottled Patrel(Pterogromainexpectata); Sout hwestern Pacific
Brant (Brantabermcia);Arctic coast

Red Phalarope (Phalaropusfuticarus); Arctic-subarctic coast

Red- necked (Northern) Phalarope(Phaiaropusiobatus); Subarctic inland
Pcmarine Jaegex ( Sterocorarius pomarmnus ); Arctic inland

Parasitic Jaeger (Stercorarus parasiticus); Arctic inland

Long-tail ed Jzeger( Stercorariusiongicaudus); Arctic inland

South Polar Skua ( Catharactamaccormicis); Antaractic

Laughing @ull ( Larusatricita); Tenperate inl and

Bonaparte ' s Gull ( Larus phiadelphia), Axctic inland

Sabine’s Qull (xemasabmi), Arctic inland

Common Tern (Sternahirundo); Tenper at e inland

Arctic Tern ( Sternaparadisaea); Arcticinland

Horned 2u f Zin ( Fraterculacornicuiata); Al askan nari ne

Sunmer/ autumm ( nonbreeding ) residents/visitors (9 )

Buller' s ( New Zealand ) ShearWater ( putfinusobuiteri);
sout hwestern Pacific
Bl ack-foot ad Al batross ( Diomedeanigripes), Hawai i
Pi nk-f oot ed Shearwater ( Putfinuscreatopus); South Pacific
Sooty Shearwater ( Puttinusgriseus); South Pacific
Bl ack-vent ed Shearwater ( Puffinus opisthomelas);
Baja California marine
Bl ack Storm Pet re 1 ( Oceanodromametania); Baia California marine
Royal Tern ( sternamawma), Qulf of California
El egant Tern ( sternaelegans),Qulf of California
Xantus’ Murrelet ( Synthiiboramphus hypoteucus);, Sout hern California

Rarities ( 32)
Yellow-billed Loon ( Gaviaadamsii); Al askan inl and
Short-tailed Al batross (Diomedeaaibatrus), nort hwestern Pacific

Wandering Al batross ( Diomedea exulans); Antarctic narine
Cape Petrel ( Daptioncapense); Antarctic marine
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Table 3. Continued.
Rarities
Cook’ s Petrel (pterodroma cooki); south Pacific
Stejneger's Petrel (Ptercdromalongirostrisy; sout heast Pacific
Solander's Petrel (Pterodromasotandgriy; sout hwest Pacific
Streaked Shearwat er (cCalonectris leucomeias); Japan narine
Greater Shearwater (pPuttinusgravis); Atlantic
Manx Shearwater (Puffinus puttinus}; Atl antic
Townsend’ s Shearwat er (Puftinus auricuiaris ) ;
Paci fic Mexico nmarine
Wedge-runmped ( Galapages ) StormPetrel ( Oceanodroma tethys);
Tropical marine
Least StormPet re 1 ( Halocyptena microsoma ) ;
Gl f of California narine
Wlson's StormPetrel ( Oceanttes oceanicus )
southern oceans, Antarctica
Wiit e-t ailed Tropicbird (Phaethontepturus); Hawai i
Red-bi | | ed Tropicbird (Phaethon asthersus )
@l f” of California marine
Red-t ai | ed Tropicbird(Phaethonrubricauda); Hawai i
Bl ue-f oot ed Booby (Swa nebouxi); Qul f of California marine
Brown Booby (Sufaleucogaster);Gulf of California marine
Red- f oot ed Booby (suta sua); Central American marine
Magni fi cent Prigatebird(Fregata magniticena);
Central Anmerica marine
Ki ng Ei der (Somateriaspectabiisy; Al askan coast al
Franklin's Qul| ( tarus pipixcan ); north Tenperate inland
Little Gul | (tarusmnutus); eastern North Anmerican
Common Bl ack- headed Qul | (tarusrigibungus); eastern north Atlantic
Lesser Bl ack-backed Qull (larustuscus); eastern North Anerica
Bl ack Tern (chiidoniusnigery; Tenperate inland
Bl ack Ski mmer (Rynchops nigery; Gul f of California marine
Thick-bill ed Murre (urialomoie); Al askan marine
Craveri's Murrelet (Synthiiborampus craveri);
Gl f of California narine
Least Auklet aethia pusita; Al askan marine
Par akeet auklet ( Cyclorrnynchua paittacuia); Al askan mari ne
Least Aukl et ( Aaethiapusitia), Al askan nari ne
Crested auklet ( Aethis cristateta ); Al askan marine

affinities ( boreal worth Pacific, especially, where upwelling
prevails ), but the fauna also includes smaller numbers of subtropical
species, particularly during late sumer and autumm. The density of
birds and their biomass per unit area (standing stock) are quite
comparable to figures published for Oregon, the Qulf of Al aska and
Bering Sea, and are nuch higher than those reported for southern
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California (wiens and Scott 1975; Briggs et al. 1981; Schnei der and
Hunt 1981). When naxinally abundant, seabirds may nunber almcst

6.5 mllion, ard nay consune 200,000 netric tons of food per vear
(Pig. 14,153. The seasonal curve of total seabird bi onass shcws
abrupt swings of up to 2o00%, reflecting migrations and breeding
events. The probable effects of the California version of the intense
El Nino event appear in autumn-winter 1982-S3, with a 69% reduction of
average Decenber-January bionass, conpared to the previous two years.
In large part, this drop reflected low relative nunbers of birds that
nest north of California and winter in the study area. Bird nunbers,
bicmass, and diversity were always highest overthe continental shelf
and | ower farther offshore. The relatively broad shelf areas north of
Cape Mendocino, from Monterey to Bodega and south of Point Buchon

al ways supported the greatest concentrations.

Al t hough seabirds have many fascinating anatemical, physi ol ogi cal
and behavioral adaptions enabling themto fly, dive, and capture food
animal s at sea, all nust return to land to reproduce. asa
consequence of adaptation to |ife at sea, nmany seabirds are very
ungainly en land where they are highly susceptible to predation.
Accordingly, nost nest on isolated islands and rocks of f shore that
support No terrestrial predators. Nests or scrapes are constructed on
the surface or tunnels may be excavated in island soil. some seabirds
i ncl udi ng certain alcids and petrels, nerely nest on ledges or in
crevices. Anong all procellariiforms (al batrosses, fulmars, petrels,
shearwat ers) a maxi num of one egg i s layed each year while in
cormorants, grebes and sea ducks the clutch may exceed five eggs.

Many seabirds, especially the procellariiforms, delay the tine of
first breeding for several years.

The nesting fauna of central and northern California currently

conprises seventeen species (the Brown Pelican has not nested here for
about 24 years; Sowls etal. 1980). Their aggregate nunbers are
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Figure 14. Monthly mean densi ty of all seabirds
in waters of central and northern Cafifornia, 1980-1983.
Scale for converting individual density to extrapolated
totat population appears at right. Vertical bars depict
=1se. for bird density in all densityf i gures in this
report.
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Figure 15. Monthly mean density of all seabird biomass
In watera of central and northern California, 1980-1983.

Scale for converting biomass density to approximate
monthly consumption appears at right.
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presently around 0.85 million and are increasing due to rapid

expansion of the Common Murre popul ation (Table 4 ). Cornorant nesting
numbers declined by about 15% during our study though their overall

popul ation numbers were stable, while the Western Gull nesting

popul ation was fairly steady. Because of their burrow or crevice-
nesting habits we coul d not assess popul ati on trends anong the other
nesting species. |

The nost nunerous of the nesting residents are the murre
(9.852 mllion), Cassin' s auklet (0.13 million), Brandt's Cormorant
(0.6 mllion), and western Qull (0.04 million). The seasons and
| ocations of greatest abundance of these and twenty other abundant
species are listed in Table 5. O greatest importance to seabirds
nesting in California are the colonies at the Parallen |slands, Point
Reyes, Trinidad Head, and Xlamath River to Castle Rock. Castle Rock
at Crescent City harbors nesting populations of eleven species
including an estimated 142,000 Conmon Mirres. |t appears to be the
| ar gest murre colony in the northeastern Pacific east of Kodiak
Island, Alaska. The Parallon |slands presently support nesting
popul ations of twelve seabird species ang clearly are the nost
important bird colony sites in the u.s. south of Alaska. 1In addition
to being the site of California’ s second largest murre colony, the
Farallones support the | argest extant colonies of three species that
are essentially endenmic to the California Current —Ashy Storm
Petrel, Brandt's Cormorant, and Western Qull. The 105, 000-bird col ony
of Cassin's Auklets here may be the largest in the U S (Sowls et al.
1978, varoujean and Pitman 1979, sowls et al. 1980, Verneer et ail.
1983 ) .

Turing earlyJuly,wecounted . mMany as 381,244 birds of all
surface-nesting species (cornorants, guils, and murres); along the
central and northera California shoreline , accounting for 90. 7% of
all birds then found ashore. Numbers of murres, auklets, and puffins

in the study area increased during winter due to inmgration from
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Table 4, Nunbers of seabirds (1,000’ S) nesting in California compared with totals for contiguous regions.

Speci es nesting exclusively iu Alaska ave uot |isted:

Species

Fork-tailed StormPetrel
Leach's StormPetrel
Ashy StormPetrel

Black StormPetrel

Doubl e-crested Cornorant
Brandt's Cor nor ant

Pel agi ¢ Cor morant *
Brown Pelican
Glaucous-winged QUI |
Herring Qull

Vestern Qul |

Comon Mutre

Pigeon Quillent

Mar bl ed Murrelet

Anci ent Murrelet
Xantus' Murrelet
cassin's Aukl et

Rhi noceros Auklet
Tufted Puffin

California
Alaska __ British Central-

TofalT  Sout heast Columbia Wshi ngt on Oregon Nor t hern Sout hern
5,000.0 24.0 98.2 3.8 <1 0.3 0
4,000.0 140.0 12.7 7.3 136.0 18.3 Present

0 0 0 0 0 4.0 1.2

0 0 0 0 0 0 0.2

7+ 2.1 0.1 1.7 1.5 0.4

<0.1 0.4 0.3 16.2 58.4 5.8

90.0 0.6 10.0 2.8 6.6 15.4 0.5

0 0 0 0 0 0 2.7
500.0 16.6 29.5 20.9 0 0 0
0.3+ 0.4 r Present 0 0 0

() 0 0 1.9 9.9 39.7 11.2
5,000.0 40. 6 8.3 23.9 426.1° 518.7" 0

200.0 0.9 6.0 0.? 2.1 12.5 2.2
Present Present Present Present Present 2.0 0
400.0 40.0 42.3 0 0 0 0

0 0 0 0 0 0 3.5

600.0 4.0 1,063.0 0.2 ().2 108.9 22.3
200.0 40.1 22.5 42.4 0.2 0.4 0
4,000.0 "74.0 324.1 119. 8 6.6 0.3 0

1. Sources include Heath (1915), Manuwal and Canpbell (1979), sowls et al.
and Willett (1912).

Varoujean and Pitman (1979),
2. Includes Red-faced Cornorant

P.urile) in A aska.

(1978), sowls et al. (1980),

1, Data are fromVaroujeanand Pitman (1979) x 1.67 to conmpare with nunbers for other regions.
4, Current estimate (this study).



Table s,

Status

Nesting
R.-sident

" "
” "
" "
" "
17 n
"n n
" "
Winter
Visitor
" n
1 mn
" "

population ashore -

Spec ies
__abke Res

Leach™s Storm-
Petrel

Brandt's
Cormorant

Pelagic
Cormorant

Brown Pellcan®

Western Gull

CommonMur [ €

Cassin's Auklet

Rhinoceros
Auklet

Arctic lLoon

Western Grebe

Northern Fulmar

Surf Scoter/
White -winged
Scoter

Montii s ot
greatest
abundaace

March-August

May-dupgus t
no pronounced
puak

July-becember

May-November

September -
January

November-
February
Duecember~March

April wd
November

December-March

December-March

October ~March

Poale wonthly mean
density Jt sca

O0.3to 1. | blrds/km?

0.3 ta 9.9 bird s/km?

N.A,

0.1 bivds/kw’

0.4 toN.5birds/km?

4.8 to5.2birds/km?

4.6 to 8.1birds/km?

1.5 to 1.9 blrds/kuw?

0.8t0l.6 birds/km’

N.A.

1.8 birds/km’

N.A.

I'cak abundanc e
Jt coastline
(Lovu's)*

18.)

8.4

15.4

514.8%

131.2

1.0+

24.6

Status, scasonallty, maxioua density, and arcas ol concentration of the 24 scabind species that were aumerically
proedominant of f central and nodthern Calitornia during 1980-1983.
1,000, or shoreline population is regarded as a beller measm e of alwmdance that is dewsity,

N A, signitics density peaks <001 bivds/kw’,

Areds of greatest
Concentration

Slope and offshore regivusnorth of
Cape Mendoe | no and sout h of l'uint
Buc hong colonies atlittleiver
Rock, Castle Rock.

tFarallones Basin and ad jacent
shorel ine.

Shoreline north of Point Reyes.

Shielf waters and shore}ine Monterey
to Bodega and south o f Point Buchon.

Shelf waters and shorelinetrom
Monterey toBodega, especial 1 y
Farallon lIslands.

Shelf waters north of Eureka and
trom Point Reyes t o Monterey;

Castle Rock, Farallon Islands,
Rocks at Trinidad Head, Point Reyes.

Slope waters Point IMncstoFort
Bragg, especially Cordell Ban k-
Ascenc ion Canyon; Farallonlislaands.

Slope and offshore waters.

Shelf waters and coastline Point
Montara to Bodega, Monterey Bay,

Nearshore waters Point Montarato
Bodega,

Slope waters north of MontereyHay,

Nearshore waters nor thof Cape
Mendoc ino; Tomales Bay.
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Takle 5, continued .
Months ot Peak abundance
greatest Peak monthly mean at coastline Areas of greatest
Status Species abundance density at sea (1,000's)y concentration
Winter Californfa Gull October-Harch 1.4 Lo 2.5 birds/km’ 4.5"' Shelf waters and shorel ine south of
visitor Point Arena.
v Herring Gull Devcember-March ().8 tol.8 birds /km? 7.1° Shelf waters and shorelinenorthof
Monterey Bay.
"oon Black -legged December-March 2.() to 2.4 birds /km? N.A. Slope and of fshore waters nor thof
Kittiwake Poiut Sur
Spring/ Red Phalarupe/ April-May and 15.2 to 17,6 birds/km’ 19.3 Shorelinedn spring, slope watersin
Autumn Red-necked September- fall, especially inareas of conver-
Migrant Phalarope November gence bordering and withinupwellings.
“wor Bonaparte's Gull  November- 0.8 tu 3.3 birds/ku? 4,6" Ubiquitous over shelf.
December and
April-May
"o Common Tern/ Apri 1-May and 1.2 to 1.5 birds/kn1’ N.A. Ubiquitous in slope and nearshore
Arctic Tern August - waters during migration.,
September
Summer/ Black-footed May-July 0.1 to0.5birds/km? N.A. Slope waters Cape Mendocinunorthward.
A tumn Albatross
Nonbreeding
Resident
" " Bull ler's July-October 0.9 birds/km’ N.A. Slope waters Point Arena to Cape
Shearwater Mendocino and Cordell Bank to Point
Ano Nuevo.,
" " Pink-footed June~August 0.8 birds/km?® N.A. Shelf watera Point Sur to Trinidad.
Shearwater
" " Sooty Shearwaters May~July 17.3 birds/km* 20.0 Shelf waters Point Sur to Bodega,

especially Monterey Bay.

1. For nesting species, population ashore is total nest ing population (Souls etal. 1980} while for otherspecies, tilemaximum
coastalcount is given.

2. Brown Pelicans nested in central California aslateas about 1959, but now nest only as far north as SantaBarbara Channel;
shoreline population is our September 1981 count of primarily Mexfcan nesting birds.

3. Population figure from this study; shout 20% growth in nesting numbers appears to have occurred since the surveys reported
by Sowlset al. (1980).

4, As many as 42,800 gulls wercunidentified as to species duringcoastal surveys,
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Al aska or the Pacific Northwest, while nunbers of cornorants, L-each's
Storm-petrels, and guillemots declined at the sane tine, with nmovement
of local breeders toward the south or north.

Among the nigrants, winter residents and sunmer/autumn visitors
were several species whose peak estimated popul ations exceeded
150, 000. Because of the extrene @abundance of phalaropes, shearwaters,
some gulls, and sone alecids, the visitors always outnunbered locally-
breedi ng species at sea (Pig. 16). Species diversity, neasured by the
Shannon-Wener Index (H ) was |owest at sea in midsummer and highest
irn autum and winter.
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Figure 16, Average monthly densities (x se.) of visiting (top curve) and of locally-breeding

seabirds (middle curve) compared to vaiues of bird species diversity (H’ of Shannon and
Weaver 1363).
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O f central and northern California seabirds capture prey ranging
from zooplankten to fish and squid, and several species scavenge fish
offal, carrion, and garbage. They enploy a variety of nethods of
prey-capture including active underwater pursuit, seizing at or just
below the surface, and plunging fromthe air. Because of their
relatively great daily food demands (averagi ng perhaps 27% of body
wei ght), birds probably feed wherever they occur and do not fast in
the manner of some breeding pinnipeds and migrating whales. Thus, a
map of bird bionass distribution nay reasonably be taken to reflect
feeding areas of greatest inportance. seasonal maps of biomass
density in each latitudinal sector of the study area appear in
Section 4. Mre direct evidence in the form of maps of |ocations of
observed feeding flocks appears in Fig. 27. The general importance of
all shelf areas and particul ar importance of the broad shelf north of
Cape Mendocino from Monterey to Bodega and south of Point Buchen are

quite evident.

Anot her direct indication of inportant feeding |ocations derives
fromthe distribution of large colonies, Because they nust forage
within an energetically-efficient radius of their colonies, nesting
adults are dependent on local resources. Birds fromthe |arge
colonies north of Trinidad and bordering the GQulf of the Paraliones
exploit adjacent shelf and slope waters generally within 40 xm
(Fig. 19).

-93-



ﬁm.ﬂ_*.ﬂ-.lm.m.uqlﬂnu&ml«.mlmﬁ S £ o i e e

Pl Bl 1

2=t s

Mk an, o

ampmy ey
1y ans

Ll Jol Wy S s xR s et i R e R T

soqueydeg_Ajnp mpe| g Sujpesy

2 i . T
.M H\HL\M‘ﬂhu i 2 F.LuvH .m_‘- 1 Tr xﬂfA ) uJI*Iu Mlﬁ. Ar||—|->14— ulu Fx = ﬂ.hﬂlnﬂh-lrumwgv —]MAZ T

e Q N 1o /_.\ "

w-z Y/ -z N/ |l
ees V 2o
spg §-1 v wong ol v

sun-q 1y wpofg Suipesy -

TTTIT T

[REESTE R I S LN A A

‘YoIeN-1IRquwanaq (p) ;an?oz 1340120 Ao. gzquigydag-Apnr Sv aunp =E< Amv ‘uoneao] uaab e ye sbunybis sidinw

yuasardaz Aeus joquuis ¥20j) 3UO ‘§35LI WS U]

-1e9A 3y} jo spouad noj Bupnp uaas o0yl Buipaaj payqeas Jo sazZ|s pue stioyeso /) Sinbiy

=J4-



a
ILEEE 2 S 2o

ﬂml..-uudw.#.llﬂﬂmm. B R T e e e e

FIMUO ATy WY MO DY 1HVINED
A0NIS OWISTES Gy WARE® FH.uv e

g Scniom RES) oy ive)

o

-l

2]

g 94

\poyo9q ®po() Bulps

[ O I ]

TUNNO UV MG I UON WE Sruin T
LOIE DB IS e Tenrw InweR

+101

eel-12

029

g 8-

Joqeeasy.eqoyop mppo)] Buipes




a2

ul

==

&
—1

DENSI TY SCALE
(birds/km2)

Jniversity o! Calilormia — Sants Cruz
Canter (or Coastat Maning Studies

ZENTAAL ANO NGRTHERN CALIFORNIA

H

MAAINE MAMMAL AND S€ABIRO STUDY 1M
i

:-1I|:

39°

o
&

P S SAUF ctgiy Uit SO SN M

=

b

o

o

Figure 18. Average distribution of density of all breeding species at sea off central and northern
California. Data from twelve surveys during My through July are conpiled.
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4. CEOGRAPH CAL SEASONAL SUWMMVARI ES

In this section the occurrence and relative abundance of the
marine manmals and seabirds are presented for each of four latitudinal
sectors in each of four seasons. The division of the study area into
approxi mately equal areas reflects our judgenment as to the
het erogeneity of aninal populations and oceanographi c conditions
between and within sectors, Balanced against this assessment is the
need inposed by the volune of the data to describe populations in
relatively restricted spatial units and seasons. The sector
boundaries are as foll ows:

Sout hern Sector — Point Conception to Point Sur

Sout h-central Sector —Point Sur to Russian River
North-central Sector —Russian River to cape Mendocino
Northern Sector — Cape Mendocine to Oregon border

OmMng to differences in timng of various biological events in
t he annual cycles of birds and mamals, slightly different definitions
of the seasons are presented. For the mammals w nter includes
Decenber through February, spring includes March through May, and
summer and autumm conprise June through August and Septenber through
Novenber, respectively, The birds data for winter includes Decenber
through March and the spring nonths are April through June, The
months of July through Septenber and Cctober-Novenber are taken to
represent the seabird summer and autumm, respectively. Gaphical
depictions and tabular material all represent the three-year nean
conditions and variances. For the purpose of facilitating conparisons
bet ween ani mal groups, we graphically depict seasonal bionass
densities (standing stocks) of each group and tabul ate indices to
i ndi vidual density and abundance on | and.

The sunmmaries that follow are organized such that all animl data
for each season at each location are adjacent in sequence. Thus ,
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mat eri al concerning pinnipeds in the southern sector during winter is
found together with that pertaining to cetaceans and seabirds at the
same place and time. This is followed by material concerning each
ani mal group in the south in spring, summer,and autumm; then by the
summary of data for the south-central sector, etc. Preceding the
initial seasonal sunmary at each -location is a four-panel figure
indicating the monthly nean surface tenperature, deviation of
tenperature from 20-year seasonal neans, and the nonthly index of
upwelling intensity, These three-year curves are presented to
illustrate seasonal and interannual variability in physical conditions
and to pernmit conparisons between sectors.

FPigure 19. (facing page) Southern sector: Conparison of monthly
mean sea surface tenperatures, deviation of tenperature from
climatic (zO year) seasonal neans, and upwelling index.

Data are nodified fromAuer (cd., 1981-19S3), A Bakun
( pers, comm.), and this study.
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Figure 19,

Southern Sector
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SOUTHERN SECTOR

Winter—Pinnipeds, Sea Otters
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All Pinnipeds 2,086 628 1, 686
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SOUTHERN SECTOR — W nter —Pi nni peds/ Sea Oters

Pinnipeds

From Point Sal Rock (34°53'N) to Point Buchon (35°15'N), 478
pinnipeds were on land in January 1982. California sea lions, with a
popul ation of 413, accounted for 86.4% of the pinniped total. Harbor
seal s, numbering 65 animals, represented 13.6% of the total in this
sector. As in other seasons, nost of the California sea lions were
haul ed-out on Point Sal Rock (40), Pecho Rock (100) and Lion Rock
(273). From cayucos Point (35°26'N) to Point Piedras Blancas
(35°39'N), the 1982 pinniped count consisted of 340 harbor seals
(59.3% of the total) and 233 California sea lions (40.7% of the
total), nmost on the rocks at Point Piedras Blancaa. From Breaker
Point (35°44'N) to Point Sur (36°18'N) we counted 635 pinnipeds in
1982, including 384 harbor seals (“64.3% and 213 California sea lions
(35.7%. The California sea lions were found at Cape San Martin
(35°53'N) and i mes Beach (36°12'N). Mst of the harbor seals (257)
were at Fal se Sur (36°17'N), where counts of 259 and 307 had been
recorded on previous winter surveys. A small northern el ephant seal
rookery has becone established at Cape San Martin. Thirty-eight (238)
animals, including 11 pups, were counted from the January 1982 survey
phot ogr aphs,

In the southern sector, winter densities at sea ranged from | ow
to noderately high, with the highest nmean density (0.21 animals/¥m2)
found over the continental shelf where California sea lions
represented 79% of all pinnipeds seen. Harbor seals and northern
el ephant seals accounted for the renmminder of the nearshore sightings.
™w areas of high density were noted: the vicinity of cape San Martin
and the San Mguel Island shelf —both hauling grounds of California
sea lions. The waters over the continental slope were a region of
overlap in the distributions of the more coastal california sea |ions
and the pel agi c northern fur seals. These two species represented 44%
and 46% respectively, of all sightings; nerthern el ephant seals
accounted for 7% of all pinniped sightings in the slope depth region.
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SOUTHERN SECTOR — W nter —Pinnipeds/sea Qiters

Tine relatively great nunbers of northern el ephant seals seen reflect
their winter movenent toward San M guel Island, the |argest rookery in
the species’ =range. Northern fur seals predonminated in the offshore
depth region, representing 76% of all sightings. oOverall mean density
in offshore waters was noderately |low except in two areas of high fur
seal abundance: the waters over the outer part of the Santa Lucia Bank
bordering on the Santa Lucia Escarpnent, and the fan of Sur and

Mont erey canyons.

Sea otters

The sea otter population in the southern sector represents about
72% of the califernia population total. Sea otters are found al ong
mogt Of the coast from Point Sur to about Point sali. The southernnost
large raft was located at Point San Luis in the winter and spring of
1283 and numbered slightly nore than 50 animals. A few sightings of
sclitary sea otters were recorded south of Point sai toward Point
Cencepticn. The distribution of sea otters aloang the coast of the
sout hern sector 1s non-uniform  Several general areas of high
concentration were identified, including Shell Beach/Point San Luis,
Cayucos Point, Cambria/san Simeon, Breaker Point (35°44'N), Prewitt
Creek (35°55'N), Anderson Canyon (36°09'N), and the lee of Point Sur.
South of Piedras Blancas, the nunbers of independent animals increased
about 13% fromthe 374 counted in 1982 (U.S. Fish and Wldlife” Service
shore-based census) to 418 in 1983 (relative abundance of 42%. The
popul ation size from Point Piedras Blancas north to Point sur is |ess
wel | known. A total for this area of 434 independent znimals was
obtained in 1982 (usFws census), conpared with a count of 303 obtained
en aerial survey in 1983 (relative abundance of 30%. It is likely
that a real decline in numbers of sea otters along the Big Sur coast
occurred frem 1982 to 1933, reflecting a movement of individuals to

the north and south. counts obtained should be considered m ninmm
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SOQUTHERN SECTOR -- Wnter -- Pinnipeds/Sea Qters

popul ation estimtes. Wnter and spring constitute the pupping season
for the California sea otter population and, on several surveys
conducted from February to June 1983, pups were seen in all areas
occupi ed by sea otters from cayucos Point in the south to about
Pfeiffer Point in the north (36°15'N).
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SOUTHERN SECTOR
Winter-Cetaceans
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SOUTHERN SECTOR — W nter —Cet aceans

Predon nant Speci es

Shelf Sl ope O fshore
Gay whale Northern right Pacific white-
whal e dol phin si ded dol phin
Dan’s POr poi se
G anpus Northern right
Har bor por poi se whal e dol phin
Pacific-white-
si ded dol phin Sperm whal e
Dan’ s por poi se Gay whale

Gray whale

Shelf. This season produced the highest mean cetacean density
and mean cetacean biomass for the nearshore shelf waters to be seen
year-round for this sector, The southward-migrating gray whal es were
primarily responsible for these high figures. Concentrations of
Dan’s porpoi ses around Point Buchon, and nodest nunbers of harbor
por poi ses at Point Buchon and Point sal, added to these shelf figures.

Slope. High species diversity, coupled with large school size
over the slope, yielded the highest mean cetacean density recorded for
this sector and was the second highest seen anywhere within the study
area in any season.

Northern right whale dol phins accounted for approximately 50% of
all cetaceans observed, and were fairly evenly distributed across the
slope. Ganpus distribution was patchier, with major concentrations
west of Point Sur, Point Piedras Blancas, and Morro Bay. Pacific
whi t e-si ded dol phins, usually an inportant elenent of the cetacean
fauna, represented only 10% of the total aninmals seen. Dan’s
por poi ses were found universally over the slope in the second highest
nunbers seen anywhere in any season.
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SOUTHERN SECTOR -- W nter — Cetaceans

The reasonably high nmean cetacean bionmass figures found over the
sl ope may be attributed to mgrating gray whales noving through deeper
waters on their headland-to-headland traverses. Additionally,
occasional Baird s beaked whale and killer whale sightings increased

biomass aver ages.

O significant interest was an area due west of Point Piedras
Blancas in waters ranging from 150 to 400 £m deep. This area of
gently sloping bottom north of Santa Lucia Bank and south of Santa
Lucia Canyon, consistently contained large mxed schools of cetaceans.
Granpus and Dan’s porpoi ses were nmjor ccntributors to these high
concentrations; however, Pacific white-sided and northern right whale
dol phins were present as well. Even an occasional harbor porpoise was
chserved venturing out from shore to the eastern boundary of this area

‘of high utilization.

O fshore. The offshore waters had noderate nean cetacean density
val ues, with well above average bionass figures. Pockets of Pacific
white-sided and northern right whal e dol phins west of Morro Bay and
sout hwest of Point sSurcreated areas of high density. Sperm whales,
gray whales, and an infrequent fin or beaked whale over the Mnterey
Canyon creatadaconcentrated area of high biomass. A similar area to
the south, Sur Canyon, alse attracted sperm whales in |arge nunbers,
as well as beaked whales (Baird s beaked whales, in particular).

Mean sea surface tenperatures were nore honpgeneous from the coast
out to the pelagic realmthan at any other time of year. Consistent
northwesterlies and winter storm activity insured uniformwater colum
m xi ng,
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SOUTHERN SECTOR
Winter—Seabirds
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SOUTHERN SECTOR -- Wnter -- Seabirds

Nunbers of birds and biomass density here were noderate over the
continental slope and high over the shelf, COverall abundance 4eclined
slightly fromthe high in autum but species nunbers and divezsity
reached Yearly maxima. A djscontinuous zone of high bionmass density
extended for 5 to 25 km of f the shoreline from Point Sal, south of
Morro Bay, to0 Point Sur. Three “"plume-like" bands of nbderate bionass
density extended up to 85 km seaward from Point sur, Poi nt Buchon, “and
Poi nt Arguelle. As in other sectors, overall bionmass was relatively
| ow wel | of fshore.

The conposition of the fauna was similar to that seen el sewhere,
withlarge contributions from wintering gulls, alcads, fulmars, and

phalaropes. Shoreline popul ations, which averaged over 26,000 in
three January surveys, conprised relatively nore cornorants than in
sactors to the north, While grebe and scoter popul ations were
relatively less inportant. Early visits to nesting colonies by
cormorants, gulls, and murres occurred here late in the period, though

egg-laving typically does not occur until April.

-110-



SOUTHERN SECTOR
Spring—Pinnipeds, Sea Otters

7

1
L--q

1
¥

Pinniped Biomass
(kgskm?)

‘.'( -

b.

E
o

r----J

77 Sea Otter range
% |

7z
I

A4 36°

30

Pt Buchon

Ny Pt Sen Lue

350

Abundance at
(animals/km<¢ +

California sea lion
Northern fur sea
Steller sea lion

Har bor sea

Northern el ephant sea

Al Pinni peds

Bi omass (kg/xm?2)

Abundance on LAND
(nunbers count ed)

California sea lion
Steller sea lion
Har bor sea

Nort hern el ephant seal

Al Pinni peds

+0.002

+0.022

+1.69

5-7 May
1960
1,587 (61%

3 (<1%
1,011 (39%
0

2,598

-111-

sl ope
(200-1, 999 m

034
.011
.001

0, 082
0.032 %
0.001 =+
0.0

0. 007 +0.006

0.122 .029

24.21 .66

19-21 May
1981

3,119 (429
0

4,105 (55%

215 ( 3%

7,439

*0.0€5

+0.042

+0.0863

39.89 111 .01

3-5,19 My
1982

2,310 (52%)
0

1,983 (44%

190 ( 4%

4, 483



SOUTHERN SECTOR -- Spring —Pinnipeds/sea Oters

Pi nni peds

The rocks from Point Sal to Point Buchon (34°53'N t0o 35°15'N)
were occupied by 1,173 California sea lions and 275 harbor seals in
May 1982. \Wile approximately the sane nunbers of California sea
lions [nore than 700) were present on Lion Rock in both 1981 and 1982
the nunmbers of sea lions on Peche Rock were greatest in 1981, when
about 800 were counted. In 1982 “725 harbor seals were counted on
nearshore rocks from Cayucos Point (35°26'N) to Point Piedras Blancas
(35°39°'N), and 562 California sea |lions were counted on Wite Rock
near cambria and on the rocks at Point Piedras Blancas. On the rocky
beach at Cape San Martin (35°53'N) 426 California sea lions and 189
northern el ephant seals were counted in My 1902. To the north, at a
nunber of |ocations along the Big Sur coast, 812 harbor seals were
counted i n 1982.

Spring densizies at sea in the southern sector ranged from very
high to very low, areas of high density contrasted with areas of |ow
density due to concentrations in the abundance of northern fur seals
in of fshore waters. Two areas of high density were apparent in spring
surveys: the waters over Davidson Seambunt west of Point Piedras
Blancas, and the waters over the western margin of the Santa Lucia
Bank. Overall, the mean density offsnore was nmpbderately |ow due to
| arge voids associated with an area of warmwater intrusion. Northern
fur seals predomnated in offshore waters, representing 89% of the
sightings; the remaining sightings were of California sea. lions. Over
the shelf, California sea lions predoninated, representing 88% of the
sightings with nost of the remainder conprised of northern fur seals.
Both species were present at noderately |ow densities over the
continental slope.
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SQUTHERN SECTOR — Spring —Pinnipeds/sea Oters

Sea Qters

The sea otter population in the southern sector represents about
72% of the California popul ation total. Sea otters are found in
nearshore waters along nost of the coast from Point Sur to about Point
Sal. The southernnost |arge raft was located at Point San Luis in the
wi nter and spring of 1983, and nurber ed sl i ghtly nore than 50 animals.
A few sightings of solitary sea otters were recorded south of Point
Sal toward Point Conception. The distribution of sea otters along the
coast of the southern sector is non-uniform Several general areas of
high concentration were identified in 1983, including Shell
Beach/ Poi nt San ruis, Cayucos Point, Cambria/San Simecn, Breaker Point
(35°44°'N), Prewitt Creek (35°s55'N), Anderson Canyon (36°09'N), and the
lee of Point Sur. South of Point Piedras Blancas the numbers of
i ndependent animals increased about 13% from 374 counted in 1982 (U.S.
Fish and Wldlife Semte shore-based census) to 418 in 1983 (relative
abundance of 42% . The popul ation size from Point Piedras Blancas
north to Point Sur is less well known. A total for this area of 434
i ndependent aninals was obtained in 1982 (usFWws census), conpared wth
a count of 303 obtained on aerial survey in 1983 (relative abundance
of 30%. It is likely that a real decline in nunbers of sea otters
along the Big Sur coast occurred from 1982 to 1983, and reflects a
movenent of individuals to the north and south. Counts obtained
shoul d be considered mininum popul ation estimates. Wnter and spring
constitute the pupping season for the California sea otter popul ation;
on aerial surveys, conducted from February to June 1983, pups were
seen in all areas occupied by sea otters from cayucos Point in the

south to about Pfeiffer Point in the north (36°15°'N).
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SOUTHERN SECTOR
Spring—Cetaceans

U / /-‘——- Catacean Biomass
Density (kg/lam)
-t ae 3.00-1.00 1
1
: 1.01-500.00 (7
i Ll 367
i
l....r i
: b 30
i
= A{Morro Bay! 1
1
l .
]
: 1 350
i
1 L
i
L--‘ I
! T
= 2y B Concaption; L4 1
i" |
d -] k A - 4 .i
100 and 1 tm isobaths shown o
[""‘1"—02 W'h ) S = N | = BN 5
1243 33 123° 30 122" 30 121" 30 120"
Shel f Sl ope O fshore
(0-99 fm (100-999 zm) (1,000+ fm
Mean cCetacean Density 0.11 0.83 0.42
(cetaceans/km +SE) +0.08 £0 .48 *0.78
Mean cetacean Biomass 2,231.70 393.0 122. 80
( kg/xm®)
Mean Sea Surface 11.9° 13.3° 13.5°
Temperature “C (#SE) $0.5 *0.4 $0.4
Percentage of Cbserved
cetaceans x Depth 4.3% 8C.3% 15.4%
Percentage of
Bi omass z Depth 81.2% 14. 3% 4.5%

-114-



Predom nant Speci es

SOUTHERN SECTOR - -

Spring — cet aceans

Shelf Slope O fshore
Gray whal e Northern right Northern right
whal e dol phin whal e dol phin
G anmpus
G anmpus G anpus

Har bor por poi se
Pacific white-sided

Pacific white-sided
- dol phi n

dol phin “
Gay whale
Bai rd’s beaked whal e

Hunpback whal e

Cet aceans observed in the spring period were generally w despread
t hroughout the sector but with several specific areas of concentration.

O the three depth regions surveyed, the continental slope supported
t he greatest abundance (80% of animals.

Shelf. Nearshore waters of the shelf held only 4% of the aninals

but 81% of the sector biomass. The relatively high shelf bionass
figures are directly attributable to the seasonal presence of

migrating gray whales, Mre than 200 individual aninals were sighted
between Point Pines and Point Conception. Gay whales also

contributed a significant portion of the biomass on the slope.

Har bor porpoises were a minor faunal constituent in shelf waters

where only scattered sightings were recorded. The southern sector is

basically the southern terminus of the harbor porpoise range along the
northern and central California coastline. The species has rarely

been observed south of Point Concepti on.
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SQUTHERN SECTOR — Spring -- Cetaceans

Rel atively few scattered sightings of small groups of granpus,
Dall's porpoises, and Pacific white-sided dol phins occurred in the
area between Morre Bay and Point Sur. These three species wera anong
the most abundant animals in the waters of both the slope and the
offshcre regions.

Sl ope. As indicated above, nore than 80% of the seasonal count
of cetaceans in the southern sector occurred over the continental
slope.  Conbi ned nunbers of the three nost preval ent species —
northern right whal e dol phins, granmpus, and Pacific white-sided
dol phins —yielded alnmost 5,000 Individuals or 97% of all cetaceans
in the region. O this total, nore than 38% were northern right whale
doiphins. Larger schools and higher dersities of Pacific white-sided
dol phins and northern right whale dol phins were observed west of Point
Pi edras Blancas, near the edge of the slope. Mddest nunbers of pall's
porpcises Were also present, reflecting almst a seven-fold increase
i n abundance over that of the adjacent shelf region. Goups were
small and widely scattered over the slope, With their distribution
pattern supporting the traditionally neld opinion that they prefer
~saler waters deeper than 100 fm

Representative species of |arger cetaceans on the slope were
hunpback whal es, gray whales, and Baird s beaked whal es, which added
significantly to biomass figures for this depth region. Gay whales
were the nost abundant of the three species. The majority of the gray
whal e sightings occurred between Point Sur and Point Piedras Blancas,
where +tne continental shelf is quite narrow and the slope fairly
broad.

Offshore. Fjve species were present in offshore waters in
spring, with northern right whal e dol phins, granpus, and Pacific
whi t e-si ded dol phins again the nost prevalent. School sizes were
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SOQUTHERN SECTOR -- Spring — Cet aceans

moderate and sightings patchy. These three species were greatly

reduced in nunmber when conpared to the adjacent slope area (less than
one-fourth the slope population). Dan’s porpoises and pilot whales
were also in the area but not in notable nunbers
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SOUTHERN SECTOR
Spring-Seabirds
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SQUTHERN SECTOR — Spring — Seabi rds

Rel atively few seabirds nest south of Point Sur, conpared with
areas to the north. |nstead, the fauna is donminated in spring by
nunbers of migrants, particularly Sooty Shearwaters, phalaropes, and
Bonaparte's Gulls and by |ate-wi ntering popul ati ons of guils, Western
Grebes, Murres, and auklets. asthe w ntering popul ati ons nove
northward in April and May, species numbers drop, particularly
of fshore. Coastal populations then” are domi nated by birds from smal
nesting col oni es of Brandt's Cornorants and Western Qulls, while
shearwaters and phalaropes are nunerically preem nent everywhere else

A zone of high biomass density extended along the shelf here in
spring, primarily reflecting the presence of shearwaters, phalaropes,
and gulls. very high abundance averages in shelf waters were not
mat ched by bionmass figures, primarily due to the relatively great
contribution to numbers by the small (0.05 kg) phalaropes. Variation
in mean bird density on the shelf was quite high here due to tenpora
unpredictability of extreme concentrations of shearwaters and

phalaropes.
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SOUTHERN SECTOR
Summer—Pinnipeds, Sea Otters
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(nunbers count ed) 1980 1981 1992
California sea lion 2,091 (55% 4,403 (699 4,398 (66%
Steller sea liocn 1 (<19 2 (<19 2 { 1%}
Barbor seal 1,708 (45%) 1,946 (31%) 2,248 {3a%)
Nort hern el ephant seal 0 20 (<1%) 0
All Pinnipeds 3, 800 6, 371 6, 648
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Pinnipeds

In the sumer of 1982, 3,681 pinnipeds were counted on rocks from

Poi nt Conception to Point Buchon (35°15'N). California sea |ions,
with a population of 2,713 animals, represented 73, 7% of the count in
this area. They were found primarily at three locations: Point Sal

Rock with 755 animals in 1982 (down from 1,055 in 1981), Pecho Rock
with 581 animals in 1982 (down from 1,568 in 1981), and Lion Rock with
1,259 in 1982 (up from 830 in 1981). Harbor seals totaled 968 for
this area, representing 26.3% of the total, and were found on
nearshore rocks and beaches at several locations. From cayucos Poi nt
(35°26'N) to Point Piedras Blancas (35°39'N) 1, 743 pinnipeds were on
land in 1982; California sea lions, with a population of 1,193,
accounted for 68.4% of the pinnipeds in this area and were found
primarily at Wiite Rock near cambria (128) and on the rocks at Point
Piedras Blancas (1,065). Harbor seals, with a popul ation of 3548

haul ed-out on nearshore rocks (down from 714 counted in 1981),
accounted for 31.4% of the pinnipeds in the area. Aalong the Big Sur
coast from Poi nt Piedras Blancas to Point sur 1,224 pinnipeds were

haul ed out in 1982. Harbor seals, Wth a pepulation of 732, accounted
for 59.8% of the total nunber counted in this area. A total O 492
California sea lions (40.2% of the pinnipeds counted) were seen at
cape San Martin (35°53'N) and at vicente Creek (36°02'N). at cape San
Martin in June-July 1981, 19 northern el ephant seals were seen; none
were seen there in 1982.

In the summer nont hs, the highest nean density at sea was found
for waters over the continental shelf where California sea lions
represented 85% of all sightings. The abundance of California sea
lions in the southern sector in summer is higher than that of either
spring or winter due to the general concentration of this species for
breeding in the waters of the Southern California Bight. The
popul ati on found on land in the southern sector constitutes a

peri pheral nonbreeding conponent of the species’ distribution during
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the summer breeding season: however, many of the California sea |ion
sightings at sea in this sector are probably foraging animls cirectly
associated with the San M guel Island Rookery. The pelagic popul ation
of northern gfyr seals was nmuch reduced from spring levels, ana nearly
ail were found over the continental slope, Northern fur seals
represented 1i6% of all pinniped sightings in summer in the southern
sector; most fur seals seen were probably associated with the San

M guel Island col ony.

Sea otters

In summer and autumm the sea otter population in the southern
secter becomes mcre concentrated in the center of the range as males
from the southern peripheral groups nove northward in search of
estrous females. From spring to autum on U.S. Fish and wildlife
Service shore-based censuses in 1982, the popul ation conmponent south
of cayucos Point declined 56% from 147 to 65 i ndependent ani mal s,
whil e nunbers from cayucos Point to Point Piedras Blancas i ncreased
11% from 227 to 252 independent animals. Numbers from Point Piedras
Blancas northward to Point sur declined fromspring to autumn due to a
popul ation redistribution probably involving females as well as nales.
calculations based on the proportional decrease in nunbers south of
Poi nt Pi edras Blancas associated with the breeding season indicate a
m ni mum autum 21283 popul ation estimate of 406 independent animals
south of Point piedras Blancas (rel ative abundance of 41%, and 375
independent ani mals from Point Piedras Blancas to Point Sur (relative
abundance of 38%).
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Predom nant Speci es

Shel f Sl ope of fshore
pall's porpoi se Pacific white- Nort hern right
si ded dol phin whale dolphin
Har bor por poi se
Northern right Grampus
Humpback whal e whale dol phin

Pacific white-
G anpus si ded dol phin

Dall's porpoi se
Hunpback whale

Fin whal e

Species diversity, biomss, and total individual animals in this
sector increased relative to the other sectors in this season. Mean
sea surface tenperatures ‘were also highest of the sunmer in this

sectsr, raaging from 13.6°C on the shelf to 15.2°c offshore.

shelf. shelf waters supported relatively small numbers of
animals and contributed |less than 1% to the total ceracean fauna of
the sector, but accounted for alnost 50% of the bionmass. Low nunbers
of Dall's porpoi ses and northern right whal e dol phins, plus a few
scaztered harbor porpoises, constituted the toothed whal e popul ation.
HJumpback and blue whal es represented the bal een species on the shelf,
and all were observed as either solitary individuals or pairs. Aall
blue whaleg were encountered bet ween Poi nt Arguello and Poi nt Buchon,
while tne humpbacks were between Morro Bay and Point Sur.

Slope . The continental slope contained the highest nunerical
totals (74%) for summer. Pacific white-sided dol phins, northern right
whale dclphins, and grampus were responsible fer the region s high

- 124-



SOUTHERN SECTOR — Sumrer — Cet aceans

animal count, with a conbined total of more than 7,100 aninals. These
three species yielded approximtely 98% of the slope count.

Dan's porpoises, seen in all three depth regions, contributed
less than 1% to the cetacean slope population. In contrast, this
species was the nost numerous toothed whale on the continental shelf.

Three bal een species — hunpback, fin, and blue whales —were
observed on the slope in noderately high nunbers for the season. The
hunpback whales were represented by 46 individuals in the area plus
one solitary animl offshore. The species was significantly nore
abundant in the Parallon basin of the south-central sector than in
this sector. Sixteen fin whales were obsexrved in the area —the
| argest aggregation of the species recorded during the three years of

survey. In autum this same sector supported 14 fin whal es

Blue whales totaled 16 individuals in Summer: 2 in shelf waters
and 14 on the slope. The largest single pod recorded during the
t hree-year survey (10 animals) was observed in July, southwest of
Point Conception. This sighting technically occurred outside the
limts of the study area since it occurred in a marginal zone, but is
included to delineate novenent patterns and relative abundance of the
species. The nmmjor influx of this species into/through the survey

area did not occur until the autumm period

O fshore. The offshore region in summer supported Dan’s
por poi ses, Bairdgs beaked whales, and a single hunpback whale.
Northern right whal e dol phins, granpus, and Pacific white-sided
dol phins were the nobst numerous species in the area, with the northern
ri ght whal e dol phins having a 2:1 nunerical advantage over the other
two species. School sizes of the three species ran noderately high in
sone areas, with sone conposed of as many as 200-300 individuals.
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(kg/km2 +SE) 0.74 #0.12 18.66 +6.24 72.07 #26.25
Mean Number of Species
Observed (£SD) 6.s6 *2.22 20,56 *3.44 15.22 +2.97
Mean Species Diversity
| ndex (H' £SD) 1.44 +0.34 1.42 +0.45 1.42 +0.324
July Mean P®Population Ashore (£SD): 24,961 116,245
July Mean Surface-nesting Popul ation Ashore (+sb): 9,043 t2,383
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SOUTHERN SECTOR — Summer — Seabi rds

The nesting popul ation of Brandt's Cornorants reached the annual
maxi mum at the hal f-dozen noderately large colonies here in July.
smaller nunbers of Pelagic Cornorants, Wstern Gulls,andPigeon
Guillemots rounded-out the bulk of the nesting fauna. Aalse prom nent
al ong the shoreline were thousands of Brown Pelicans and Heermann's
Qulls that sumered in the area following their nesting seasons in
southern California and Mexico, In waters overlying the continental
shelf we encountered very high densities of Sooty Shearwaters,
phalaropes, murres, and Cassin’'s Auklets, in addition to the nesting
species and sumer visitors nentioned previously. Farther to seaward,
Leach’s StormPetrels, Buller's Shearwaters, Sabine's Q@lls,

Common/ Arctic Terns, and murrelets (probably Xantus') occurred in
moderate nunbers during migration. Overall bird species nunbers and

diversity were relatively low here in sunmer, particularly offshore,

A zone of high biomass density occurred over the shelf north of
Poi nt Arguello; its outer margin and width were irregular. A ‘tongue’
or ‘plunme’ of high biomass density also extended toward Davidson
Seamount from the coast about 50 km south of Point Sur; its outlines
sonewhat resenbl ed those of upwelling plunmes frequently seen.in

satellite surface tenperature imagesof the sane region.

~127-~



SOUTHERN SECTOR

Autumn—Pinnipeds, Sea Otters

Ll-'--‘

Ny

N

See vuer range l

l- 3g°

.

30

Pinniped Biomass

v e =

35”

R

‘kg/km?)
D <1 r------
1 :
C 1 1.30 1 Pt_Arguaiio]
] H - B, 7 Comcemon 20
* 31-120 | 3 el
: Rl
s S e S ——— F_!:-:m -——1;*.‘"' = I:z_.
3 30 123° 30 12z2° 30 121° 30 120
Abundance at SEa Offshore Sl ope She 1 f
(ani mal s/ knm' +sE) (>2,000 m (200-1,999 m (0-199 m
Zalifornia sea lion 0.013 +0.011 0.174 +0.057 1.340 #0.587
Ncrtnern fur seal 0.008 +0.00s6 0.010 #0.004 0.0
St @ller sea lion 0.0 0.002 +0.002 0.0
Harkor seal 0.0 0. 001 to0.002 0.912 +0.014
Nort hern el ephant seal 0.0 0.008 z0.005 0.015 #0.014
All Pinnipeds 0.021 +o0.013 0. 195 +0.060 1.367 +0.557
Biomass ({Xg/km?) 2.46 +1.55 48.46 *14.88 624.71 +253.63
Abundance on LAND 28-30 Cct. 28-30 Sept. 27-28 Cct.
(nunbers count ed) 1980 1981 1982
California sea lion 1,782 (97% 5,660 (97% 3,824 (B6%)
Steller sea lion 0 2 (<1%) 8]
Harbor seal ¢ ( 3% 82 ( 1%) 331 (¢ 7%)
Northern el ephant seal 0 80 ( 1% 317 ( 7%
A1l Pinni peds 1,846 5,824 4,472
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Pinnipeds

The rocks from Point Sal (34°53'N) to Point Buchon (35 ®15'N) were
well occupied by California sea lioms in 1981 and 1982, with
popul ati ons of 3,687 and 2,566, respectively; only 848 were counted in
autum 1980. Qther species present in these years included only a
single elephant seal in 1982 and 4 harbor seals in 1981. From cayuces
Poi nt (3s°26'N) to Point Piedras Blancas (35°39'N) we counted 661
pinnipeds in 1982. California sea lions represented 91.7¢% of the
total for this area, with a count of 606. This was a decrease from
the 1,511 counted in 1981. In both years alnost all the California
sea lions were hauled out on the rocks of Point Piedras Blancas.
Nerth from Pi edras Blancas to Point Sur (36°18'N) we counted 1,223
pinnipeds in 1982. The autumm 1982 count included 653 California sea
lions (53.3% of the total), 316 northern el ephant seals (25.8% of the
total), and 255 harbor seals (20.9% of the total). Al of the
el ephant seals and 502 of the California sea lions were haul ed out at
Cape san Martin (35°53*N); the remaining California sea lions were
seen at crimes POi Nt (36°12°'N).

In the southern sector the highest densities at sea occurred in
autum as California sea lions mgrated northward into central
California waters following their summer breeding season. Most
si ghti ngs wererecorded overt he shelf (49% and slope (46%; the mean
density over the shelf (1.37 animals/km?) was seven tines that of the
slope due to the snmaller extrapolation area. California sea lions
represented 86% of all pinniped sightings and 96% of si ghti ngs over
the shelf. Northern fur seals, probably associated with the San
Miguel | sl and col ony, were seen occasionally on transects through the
sl ope and offshore depth regions and represented 9% of all pinniped
sightings at sea. Nearly the entire shelf and slope area was occupied
at high to moderately high density; the greatest use of the offshore
wat ers appeared to be centered in the vicinity of Davi dson Seamecunt
and the santa Lucia Escarpnent.
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Sea oOtters

In summer and autum the sea ower popul ation in the southern
sector becomes more concentrated in the center of the range, as nales
fromthe southern peripheral groups move northward in search of
estrous females. Fromspring to autumm on U.S. Fish and Wldlife
Servi ce shore-based censuses in 1982, the popul ati on conmponent south
of cayucos Point declined 56% from 147 to 65 independent animals,
whil e nunbers from cayucos Point to Point Piedras Blancas increased
11% from 227 to 252 independent animals. Numbers from Point Piedras
Blancas northward to Point Sur declined fromspring to autumm due to a
popul ation redistribution probably involving females as well as nales
Cal cul ati ons based on the proportional decrease in nunmbers south of
Point Piedras Blancas associ ated with the breeding season indicate a

m ni UM autumn 1983 population Iestimate of 405 independent animals
south of Poi nt Piedras Blancas (rel ative abundance of 41%), and 375
independent ani mals from Poi nt Piedras Blancas to Point Sur (relative
abundance of 38%).
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off Point Conception and Point Piedras Blancas were frequently the
province of northern right whal e dol phins and Dan’s porpoi ses.

The Santa Lucia Banks |ie about 40 nm west of Point Sal and rise
to within 200 £m of the surface. These banks are always heavily
utilized by cetaceans, with thirteen different species having been
observed during this three-year study and seven species seen during
one aerial survey. Contributing substantially to the biomass val ues
were frequent observations of hunpback, Baird s beaked, fin, blue, and
sperm whales, in addition to the smaller cetaceans. M xed schools of
these smaller animals, including Pacific white-sided dol phins,
northern right whale dol phins, granpus, and Dan’s porpoi ses, were the
rule rather than the exception in this particular region.

O fshore. Northern right whale dolphins were distributed in all
the offshore waters, with greatest concentrations found west cf Point
Piedras Blancas to the northern boundary of this sector. This species
reached maxi mum nunbers for these offshore waters in this season. In
contrast, the distribution offshore of the Pacific white-sided dol phin
was patchy and tended to concentrate south and west of Point Buchon as
an irregular continuation of their pattern over the slope. Sperm
whaleg congregated over the steeper portions of the Santa Luciza
Escarpment, probably as an extension of their occupancy on the Santa
Lucia Banks. Surprisingly, no blue, fin, or bottlenose whales were
ever sighted in these deeper waters in autum, and only a small
percentage of hunpback whales (<2%) were recorded.

Sea surface tenperatures were slightly cooler in nearshore
waters, conpared to the homogeneous tenperatures found over the slope
and offshore.
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Popul ations of mgrants, winter visitors and nesting residents
intermngled to produce high average biomass densities throughout
continental shelf waters of this sector in autum. For the nost part,
thefauna of the area was dominated numerically by gulls, phalaropes,
and alcids, nost of whom persisted in abundance into the winter
months.  Along the shoreline a variety of gulls, loons, grebes, and
cornorants were abundant, Additionally, the dispersal of Brown
Pelicans from Mexico into central California reached the annual
maxi mum i n September and Cctober with over 8,000 birds at roosts along
this section of coast in 1981. Brandt’'s Cornorants which nested at
colonies north of Point Sur appeared to disperse away from the area
from Point Arena to Crescent GCity; many of them probably passed the
fall and winter along the coastline south of Point Sur.

Zones where we found high biomass densities were confined to a
section of neritic waters near point Arguello, and a |onger, but
narrow (to 20 km) section extending over the shelf from Point Sur to a
point about 20 km sout heast of Point Piedras Blancas. Bionmass
densities were nuch lower in waters seaward of tne shelf. Here, the
gulls and other species that predom nated nearshore were replaced by
much small er nunmbers of small-bodi ed phalaropes and Cassin’s Auklets.
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SOUTH-CENTRAL SECTOR
Winter—Pinnipeds, Sea Otters
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Pinnipeds

From Poi nt Lobos (36°31'N) to Monterey Harbor (36°37'N) we
counted 620 pinnipeds in 1982, representing 7.2% of the survey total.
California sea lions, with a popul ation of 506 animals on |and (B1.6%
of the area total), were found primarily at Sea Lion Rocks (36°31'N),
on Bird Rock ¢(36°35'N), and on the iionter'ey Har bor breakwat er
(36°37'N). Also sighted on Sea Lion Rocks were 2 juvenile or adult
fenmal e steller sea lions. Harbor seals (112 animals, sighted at
several locations on the Mnterey Peninsula) conprised 18.1% of the
area total.

On ano Nuevo Island and the adjacent nminland point, 2,743
northern elephant seals were counted from photographs taken in late
January 1982. O the total, 1,090 (68.9% were on amo Nuevo Point,
and 853 were on the mainland. The 1982 norttern el ephant seal count
was an increase of25.5% fromthe total of 2,185 obtained the year
before. The ano Nuevo elepnant Seal popul ation produced over 1,500
pups in 19e2: an estimated 1,145 on the island and 364 on the
mai nl and point. Northern el ephant seals represented 90.5% of the area
total in 1982; 287 California sea lions (9.5% conprised the renainder

of the ano Nuevo pinniped population in winter 1982.

On Sout heast Farallen |sland and contiguous West End (or
Maintop), 622 northern el ephant seals were counted from January 19S2
photographs. This represents a 31.5% increase fromthe 473 counted in
1981 . The northern el ephant seals were evenly divided between the
Sout heast Farallon rookery beach and that on Maintop. W estimate the
pup production of the Farallen col ony te have been 341 in 1982.

Nort hern el ephant seals represented 29.6% of the total pinniped count.
Ot her species present on the Faralloneswere California sea l|ions
(1,22s, or s8.4% of the island total), and stellersealions (254 or
12.1%.
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From Bolinas Lagoon (37°56'N) to Point Reyes (37" 59" N) we counted
688 harbor seals in 1981, representing 5.8% of the wi nter count; 468

were in Drake's Eztero.

In the vicinity of Tomales Bay (38”10 N) and Bodega Rocks
(38°17'N) we counted 1, 158 pinnipeds in 1981, representing 9.5% ©f the
1981 wi nter survey total. Barbor seals, with a popul ation of 645.
represented 55.7% of the area total. California sea lions, with 513
ani mal s present on Bodega Rocks, represented 44.3% of +the total.

Bodega Rocks are an inportant hauling ground fcr this species in

winter; we counted 1,094 California sea lions here in 198C.

Pi nni ped sightings at sea in the south-central sector accounted
for 36% of all sightings recorded =n surveys in winter nonths. 9f a
total of 305 sightings, northern fur sealspredomi nated with 68% of
the sector-w de total, and 93% of all sightings in the offshore depth
region. The seccnd npst abundant species was the California gea |ion
with 24% of tha sector-w de to+al, and 61% of the popul ation over the
shelf. BHarbor seals, with 4% of the total, were seen over the shelf;
northern el ephant seals, with 4% of the total, were seen in all depth
regions. The overall mean density of pinnipeds in offshore waters was
G.15 animals/km?. Overthe slope, the nean density was 0.13
animals/km?; over the shelf, the highest nean density of 0.37
animais/km? was recorded. Northern fur seals were MDSt numerous over
parts of the Mnterey seavalley, over and west of Cuide and Pioneer
seamounts, and over Cordell Bank. California sea |lions were nDst
abundant in Monterey Bay, and over Cordell Bank west of point Reyes.

Sea Oters

Approxi mately 28% of the California sea otter popul ation is
presently fcund north of Point Sur in winter and spring. Mst sea
otters are found in the |lee ofmajor points on the outer coast from
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Point Sur to Point Pifios (36° 38' N), Moderately large nunbers are al so
found near Mnterey and at Sequel Point near Santa cruz. The Sequel
Point raft has been declining in size since 1980 when 59 ani mals were
counted; the count of June 1983 was 33 sea otters. The decline in the
size of this raft was acconpanied by an advance of the northern front
to sandhill Bluff (about 6 mi north of Santa Cruz), and by a wider
distribution of solitary sea otters vi n the nearshore waters of
northeastern Mnterey Bay, The raft at Ssandhill Bl uff nunbered 16
animals on surveys conducted in spring 1983; a few wanderers were seen
bet ween sandhill Bl uff and afo Nuewe Point. Nunbers from Monterey to
cypress Point have shown a clear decline from 119 counted in 1982 to
56 counted in 1se3. Concurrently, the population inhabiting the
nearshore waters from Cypress Point southward to Point Sur has shown
an increase in size, representing .17% of the total California

popul ati on recorded on aerial surveys in spring 1983. The present
size of the population from Cypress Point to Point Sur, while not
known with certainty, probably nunbers slightly nmore than 200

i ndependent animals. Pups were commonly seen from Point Sur to Point
Pines along the outer coast on aerial surveys conducted in wnter and
spring 1983, but were never seen in Mnterey Bay from Point Pines to
the Mnterey/ Seaside area. Single nother-pup pairs were recorded ia
Sequel Cove and near the sandnili Bluff raft in spring 1983.
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Prazdominant Species

Shel f Sl ope O fshore
Gay whale Pacific white- Pacific white—
sided dol phin si ded dolphin
G anmpus
Northern right Northern right
Har bor por poi se whal e delphin whal e dol phin
G anmpus G anmpus
Gay whale sperm whal e

Dan’ s porpoi se

Shelf. Gay whales migrating through the shelf waters off Point
Reyes, Santa Cruz County, and Point Pifios were the nmjor contributors
to the high biomass values found in these areas, Harbor porpoises
were seen clustered in Mnterey Bay, south of Point Montara and, to a
| esser degree, in the waters between Point Reyes and the PFarallon
Islands. Ganmpus were found off Point Pines, in Mnterey Bay over the
i nner portions of the Monterey Canyon, and in shallow water from north
of Point Reyes up to Tomales Point. Scattered sightings of small
groups of Dan’s porpoises and Pacific white-sided dol phins along the
coast from Point Mntara to Point ano Nueve nade up the remainder of
t he cetacean nearshore bionass.

Slope. Nine species of cetaceans, in fair to noderate nunbers
over the continental slope, accounted for the high percentage of
observed animals for this realm Gay whales traversing the Parallon
basin added to the biomass figures, as did the occasional sperm
hunpback, and killer whales.

The largest cetacean school s observed consisted ofPacific
whi te-sided and northern right whale dol phins, with grampus and Dan’s

porpoi ses seen in smaller groups. Allfour species were fairly evenly
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distributed over the slope waters of this sector. However, sone

hi gher densities were noted for Pacific white-sided dol phins west of
the rFarallen Islands and for northern right whal e dol phins south of
t hose i sl ands.

O fshore. Ofshore waters contained many small isolated school s
of granpus, northern right whale and Pacific white-sided dol phins.
Wth small groups scattered throughout the pelagic zone, no arsas of
significantly high biomass were noted. It is of interest to note that
cetaceans tended to cluster along the 1,000 £m isobath and no
aggregations were noted in deeper water, although sanpling extended
approxi mately 45 nm west of that point.

Mean sea surface tenperatures were identical for the slope and
of fshore zones due to mxing caused 2y winter stens and strong
northwesterlies. Inshore shallow waters were cooler, with the cool est

wat er adjacent to the Gol den Gate where |arge volunes of fresh water
emerge from the Sacramento River system
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Popul ations of seabirds wintering here were both large and
diverse. This sector harbored high average densities and biomass as
far seaward as the cuter continental slope margin and noderate biomass
density (to 20 kg/km?) to nore than 150 km of f San Francisco. in
keeping with the correlation between hi gh nunbers/bi onass and *
shal | ower water depths, we found that the zone of high bird abundance
was narrowest where the Monterey Canyon bi sected the shelf of Monterey
Bay. Nunbers of species seen here were higher than in other sectors,
reflecting the overlap here of the bird fauna typical of subtropical
waters with that of cooler, subarctic waters. Popul ations found
ashore were large conpared to other sectors and were concentrated
along the shores of Mnterey Bay to afio Nuevo Island and from Poi nt

Montara to Point Reyes.

The conposition of bird popUI ations here resenbled that in
sectors to the north. Large pul ses of nmigration by Arctic Loons and
California Qulls occurred near the coast during |ate November; in
Decenber these and many species nesting in the Pacific Northwest and
alaska entered the area to take up winter residency. Anmong locally-
nesting species, Commbn Murres, Cassin's Auklets, \estern Qulls, and
cormorants were abundant here during winter. The earliest visits to
nesting colonies of these species occurred during wnter, though
typically none begin egg-laying until April.
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Pinnipeds

From Poi nt Lobos (36°31'N) to the Monterey Harbor breakwater
(36°37'N) we counted 1,507 pinnipeds in My 1982; 83.5% (1, 259) were
California sea liong. Harbor seals (247, or 16.4%of the area total)
were sighted at several |ocations on the Monterey Peninsula. 2 single
juvenile Steller sea |ion was seen on the Monterey Harbor breakwater.

Pinnipeds in this area represented 6.3% of the survey total.

In May 1982, the pinniped popul ation on Amo Nueve Island was

6,223, or 26.3% of the central and northern California total.

Northern el ephant seals predomnated in numbers with a popul ation of
3,623 females and juveniles hauled-out for their annual molt. These
animals represented 57.4% of the Afno Nuevo total and fully 15% of the
central an2 northern California total. Mst of the remining animals
on Ano Nueve |Island in 1952 were California sea |lions, which nunbered
2,373, or 38% of the island total. The May 1982 survey took place two
weeks earlier than the 1981 survey. The 1981 survey, which coincided
closely with the spring peak of southward-migrating sea lions,

recorded over 5,ocoCalifornia sea |lions on Anc Nuevo Island.

Second in use to Afro Nuevo Island were the Parallen Islands, wth
17% of the central and northern California total. The Farallones are
rapidly increasing in use as a hauling ground by California sea |ions.
The nunbers of this species counted here nore than doubl ed each year,
frome648 in 1980 to 1,440 in 1981, and to 3,206 in 1%82. California.
sea lions accounted for 78% of the pinniped population on the
Farallones in 1982, nerthern el ephant seals for 20% and steller sea

lions for 2%

Rorzth of the Farallones, pinni peds were found in Substantial:

nunbers from Doubl e Point (37°57'N) to Point Reyes. In this area,
harbor seals represented about &o0% of the total and werefound

primarily at Double Point, where spring counts averaged 277 ani mals,
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and in Drake's Estero, where counts varied from 40to 523. 1n 1982,
33 harbor seals, 314 California sea lions, and 46northern el ephant
seals were also found in the lee of Point Reyes. The conbined
pi nni ped population of the area was 869 in 1982, representing 3.6% of
the survey total.

From Drake’s Beach (38°00'N) t0 Bodega Rocks (38°17'N), 625
pi nni peds were haul ed out during the May 1982 survey; 590, or 95% were
har bor seal s.

Pi nni ped sightings at sea in the south-central sector accounted
for 54% of all sightings recorded on surveys in the spring nonths. O
430 pi nni ped sightings recorded, northern fur seals {with 8is of the
total) were nunerically predominant; California sea lions and northern
el ephant seals conprised the remainder. Pinniped relative abundance
in offshore waters was 56% Of the total of sector-wide Si ghti ngs;
northern fur seals accounted for 98% of all sightings in this depth
region. The overall mean density for offshore waters waso.27
animals/kmZ; mean density over the slope was 0.15 animals/xm?, with
northern fur seals accounting for sos% of all sightings. The highest
nmean density of 0.28 animals/Xxm? was reached over the shelf, where
California sea lions represented 58% of all sightings. Mbst
California sea lions occupied waters in Monterey Bay and the Farallon
basin extending to, and including, the waters over cordell Bank.
Mderate densities were found in shelf and slope waters between afo
Nuevo Island and the Farallones. Northern fur seals were found
primarily over slope and offshore waters west of Point Reyes, west of
Pioneer and Cuide seamounts, and over the Monterey Seavalley.
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Sea otters

Approximately 2B% of the california sea otter population i8
presently found north of Point sur in winter and spring. Most sea
otters are found in the lee of nmajor points on the outer coast from
Point Sur te Point Pifos (36°38'N). Mderately large nunbers are al so
found near Monterey and at Sequel Point near Santa Cruz. The Sequel
Point raft has been declining in size since 19s0 when 59 animals were
counted; +the count of June 1983 was 33 sea otters. The decline in the
size of this raft was acconpanied by an advance of the northern front
to sandhill Bluff (about 6 mi north of Santa Cruz}. and by a w der
distribution of solitary sea otters in the nearshore waters of
northeastern Mnterey Bay. The raft at sandhill Bl uff nunbered 16
ani mal s on surveys conducted in epring 1963; afew wanderers were seen
bet ween sandhill Bl uff and Ano Nuewe Point, Nunmbers from Monterey to
Cypress Poi nt have shown a clear decline from 119 counted in 1982 to
56 counted in 1983. Concurrently, the popul ation inhabiting the
nearshore waters frcm Cypress Point southward to Point Sur has shown
an increase i N Si ze, representing 17% of the total California
popul ati on recorded on aerial surveys in spring 1983. The present
size of the population from Cypress Point to Point Sur, while not
known with certainty, probably nunbers slightly morethan 200
independent animals. Pups were commonly seen from Point Sur to Point
Pines along the outer coast on aerial surveys conducted in winter and
spring 1983, but were never seen in Mnterey Bay from Point Pifies to
the Monterey/Seaside area. Single nother-pup pairs were recorded in
Sequel Cove and near the sandhill Bluff raft in spring 1983,
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Predom nant Speci es

Shel f Slope O fshore
Gray whal e Pacific white- Northern right
si ded dol phin whal e dol phin
Grampus
Northern right G anpus
Har bor por poi se whal e dol phin
Sperm whal e
G anpus

Hunpback whal e
Gay whale

Al t hough cetaceans observed in spring were widely distributed
t hroughout the sector, highest densities of individual animals (89%
occurred on the continental slope. In contrast, the shelf region held
only s% of the popul ation but almest 70% of the biomass. The offshore
regi on supported approxinmately 6% and 12% of total cetacean nunbers
and bioness, respectively. Mean sea surface tenperatures in all three
depth regions were | ower than those in the southern sector by as

l[ittle as 0.2°c on the shelf to as nmuch as1.3°C in the offshore area.

Shelf. Relatively high nunbers of mgrating gray whales (130)
traversing the nearshore waters of the shelf in spring contributed
significantly to the biomass of the region. Harbor porpoises,
grampus, Dan’'s porpoi ses, and Pacific white-sided dol phins were other
cetaceans that constituted the nearshore popul ation of the sector.

Harbor porpoi ses, while nunerically subordinate to gray whales
and granpus on the shelf, were noderately abundant fora species that
is infrequently seen in pods of any magnitude. Except for a small
subpopulation i N the Morro Bay/Point Buchon area, only a |ight
scattering of sightings occurred along the Big Sur coast to
approximately Gamboa Point (36°03'N). There were none noted between
Gamboa Point and Point Pines. The first significant numbers of the
speci es began to appear at Monterey Bay, and the animals steadily
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increased in abundance as one progressed northward along the coast.
T™wo Ccenters of concentration occurred north of Monterey Bay: one in

t he Poi nt Montara/Pacifica area, and the other between Point Reyes and
Port Ross (38°31°'N).

G anpus, as well as Pacific white-sided dol phins, were present in
relatively low nunmbers and widely scattered pods. Dall's porpoises,
normal Iy considered nost prevalent in water depths between 100 fm and
1,000 fm were noderately abundant on the shelf in this sector.

slope . As nentioned above, cetaceans were present in greatest
nunbers on the slope, with large schools of the gregarious Pacific
whi t e- si ded dol phi ns, northern ri ght whal e dol phins, and granpus
predom nating. These three species accounted for 99% of the cetacean
popul ation on the slope. In spite of their relatively high individual
count, these smaller animals represented only 22% of the total sector
bi omass.

The second |argest school of grampus (900 animals), in three
years of survey, was recorded 20 nm west of Monterey Bay. The
remai nder of the granpus on the slops were scattered in small groups
to the west and south of Monterey Bay. Dan’s porpoi se nunbers were
approxi mately equal overthe slope and offshore; in both instances
their nunbers were reduced by approximately one-third from that seen
in shelf waters. Only a few gray whales were sighted entering the
deeper waters of the slops region, usually as they were traversing
open water between headl ands.

O fshore. The offshore depth reaion supported a variety of
cetacean species sinilar to those of the shelf and slope. However,
totals were significantly reduced in nost instances when conpared to
the sl ope.
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Northern right whal e dol phins and grampus predonminated in the
area, but total numbers of each were small. Onnunmerous occasi ons the
two species were observed closeiy associated, in noderately |arge
schools. Mixed schools of different species were commonly observed
t hroughout the three-year survey. Larger cetaceans in the of fshore
region included gray, hunpback, and sperm whales. Sperm whales were
sighted in the deep water region west of Santa Cruz near Quide
Seamount, and hunpback whal es were seen offshore west of the Farallen
Islands. Gray whal es were also found in small numbers west of the

Farallon |slands, close to the 1,000 fm isobath,
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The shores of the GQulf of the Parallones, including the Farallon
I sl ands, support almst half of the state’s 0.8 million nesting total.
Common Murre's and Cassin’s Auklets each number over 100,000 birds at
colonies here, and for Brandt's Cornorants, Western Qulls and Ashy
Storm Petrels the Parallon |slands harbor over a third of the state’s
nesting totals. Shelf and slope waters of this sector teem with
mgrants, nesting birds, and winter visitors, with zones of high
bi onass extending as far seaward as 90 km of f Point Montara. Over
630, 000 shearwaters Wwere s2en in flocks in northern Monterey say al one
during June 1se1.

This was the sector with the highest average bird densities and
bi omass densities in spring and where the numbers of species observed
was highest. Owing to extrene dburndance of shearwaters, phalaropes,
murres, and auklets, however, the species diversity index averaged
less than in the north-central sector and about the same as values
el sewhere. Shoreline and shelf popul ati ons were dom nated by nunbers
of Western Grebes, migrating Shearwaters and phalaropes, and by the
nesting species. Over the slope, Shearwaters, phalazopes, murres, and
auklets predominated While farther to seaward the same species plus
stormpetrels, jaegers, and Arctic Terns predonminated. Species
nunbers and diversity were least in June,
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SOQUTH CENTRAL SECTOR — Summer —Pinnipeds/Sea Qters

Pinnipeds

From Point Lobos (36°31'N} to Monterey (36 °37'N), pinniped
numbers increased from 280 in sumer 1981 to 1,027 in summer 21%82
(representing 4.1% of the survey total). California sea lions on Sea
Li on Rocks near Point Lobos and at Bird Island (3s6°35'N} near Cypress
Point, with a population of 773 in 1982, represented 75.3% of the
pinnipeds counted in this area. Most of the 2S3 harbor seals present
in 1902 were found near Cypress Point.

Ano Nuevo Island continued to be the nost inportant hauling
ground in central and northern California. The 5,130 pinnipeds
counted here in 1962 represented 20.4% of the survey total. The
summer count at Aro Nuevo showed a steady increase through the three
survey years. The 1982 count represented a 56.9% i ncrease over the
count of 3,ze9 recorded in 1980. The steller sea lion breeding col ony
here was the largest in the state, with 882 animals present in June
1982. Nunbers had decreased somewhat since 1980 when 1,325 animals
were counted, but the pup count had increased from 294 to 321. At
present, We consi der the popul ation to be stable or grow ng slowy.
Steller sea lions represented 17.2% of the Ame Nuevo Island total in
1982. The great mgjority of pinnipeds on Afo Nuevo Island were
California sea lion juveniles. In 1982, 3,169 aninals of this species
were counted, representing 61.8% of the island total. The 1982 count
was a 10.4% increase fromthe 2,871 aninals counted in 1981. The
popul ati on of northern elephant seals, consisting of 696 adult nales,
represented 13.6% of the ane Nuevo |sland pinniped count in 1982, up
from673 in 1981 and 469 in 1980. The harbor seal population at this
location al SO seemeé to be increasing, from 158 in 1980 to 351 in

1981, and to 383 in 1982, when they represented 7.5% of the pinnipeds
on the island in sumer.
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The pi nni ped popul ati on of the Parallen |slands increased from
only 474 in 1980 and 1,066 in 1981 to 2,979 aninals in 19132 —a
sixfold increase in tw years. In summer 1982 the pinnipeds on the
FParallon | sl ands represented 11.8% of the central and northern
California total. Mbst of the pinnipeds on |and were California sea
lions which, with a population of 2,543, accounted for 85.4% of the
Farallones' total. Only 210 and 525 California sea |ions were counted
on the Parallen |slands on sumer surveys in 1980 and 1981,
respectively. The breeding popul ation of steller sea lions on the
Parallones appeared to be growing, at least in the nunbers of adult
and subadult animals. W recorded 237 animals of this species in
1982, an increase of 64.6% from the 144 counted in 1981. Fourteen
(14) pups were counted in19S2. Only 31 steller sea |lions were seen
on the North Parallones in 1982, coempared with 24 in 1980 and 45 in
1981; no pups have been seen in aerial photographs of the North
Farallones. Other species counted on Southeast Farallon |sland in
1982 included 115 northern el ephant ‘seals (3.9% of the island total)
and 84 harbor seals (2.8% of the total). A single nale northern fur
seal was seen on the island in each of the 1980 and 19S1 surveys.

From Bolinas Lagoon (37°56'N) to Point Reyes (37°59'N) we counted
2,128 pinnipeds i n summer 1982 (8.4% of the survey total). O this
nunber, 2,041 (95.9% were harbor seals, which were found prinmarily in
Bolinas Lagoon (137 in 1982), near Double Point (162 in 1982, down
from 722 in 1981), and in Drake's Estero (659 in 1982). This area is
one of the nost inportant harbor seal hauling grounds in central and
northern California. In addition to harbor seals, small nunbers of
ot her species haul out in the |ee of Point Reyes; we counted 55
California sea lions, 32 steller sea lions, and 7 northern el ephant
seals here in sunmer 1982. In the Tomales Bay area (including Bird
Rock on the outer coast) we counted 530 harbor seals in 1982, down
from577 in 1981.
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Summer sightings of pinnipeds at sea in the south-central sector
fell to only 10% of the spring level due to the departure of nost
summer - breedi ng northern fur seals and California sea |ions from the
area. California sea lions represented 66% of all sightings at sea,
and 79% of all sightings over the shelf. Mean density over the shelf
was 0.075 animals/km?; nean densities in slope and of fshore depth
regions fell to a yearly low of 0'.04 and 0.01 animals/kmZ,
respectively. Pinnipeds were widely distributed at sea at low to very .
low density. Moderate densities were recorded only in the shelf and
sl ope waters beween afio Nuevo |sland and the Parallones, and west of
Pioneer Seamount. The latter sightings were predom nantly nerthern
fur seals, possibly associated with the San Mguel Island col ony.

Sea Qtters

in the summer and autumm breeding season, nunbers of sea otters
decline in the south-central sector as some nales from the northern
peripheral rafts nove southward toward the center of the range.
Surveys conducted in 1983 indicate that this seasonal novenent begins
as early as tre nonth of June; from 25 May 1983 to 29 June 1983,
numbers of independent sea otters declined about 20%in the south-
central SeQt Or (Point Afio Nuevo t0 Point sur). The nunber of sea
otters at Sequel Point and along thenorth coast of Santa cruz County
decreased from 57 to 34 independent animals (relative abundance of
3% ; numbers in the vicinity of Mnterey and along the outer coast of
Monterey County to Cypress Point held steady at about 50 independent
animals (relative abundance of 5%; nunbers from Cypress Point to
Poi nt sur declined zo% from 176 counted on 8 June to an estinated 140
i ndependent sea otters by late June (relative abundance of 149% .
These ccunts should be consi dered m ni mum popul ati on esti mates.
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Predom nant Speci es
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Paci fi c whate-
si ded dolphin

Dall's porpoise
Hunmpback whal e
G anmpus

Har bor por poi se

SOUTE-CENTRAL SECTOR — Sunmer — Cet aceans

Sl ope

Nort hern right
whal e dol phin
Pacific white-
si ded dol phin
G anmpus

Hunpback whal e

offshore

Pacific white-
si ded dol phin

Nort hern right
whal e dol phin

G anmpus

Humpback whal e

H gh species diversity and nunbers of animals characterized this

sector. Although the continent- shelf supported slightly nore than

35% of the area's biocmass, it yielded only 11% of the total animals.

Hi gh nunbers of large bal een whales were pr esent

The slope held the highest percentage of

bi onmss.

i ndi vi dual

i n nearshore areas of
thas sector, Wwhich contributed significantly to the total

bi omass.

animals as well as

Shelf, The Pacific white-sided dol phin became the doni nant small

cetacean in this sector,

It was the most abundant species in both the

shelf and offshore regions and the second nbst abundant on the slecpe,

indZcating its propensity for waters of the southern half of the study

area in summer.

Heaviest concentrations and | argest schools of the

species were encountered bet-ween Point Pifnos and Point Montara.

Dall's porpoises were noderately abundant

three depth

regions. They are not as gregarious as some of the other small

cetaceans, and therefore did not
the coast. There were,
the 100 fmisobath,

Ar ena.

i nst ead,

especi al |y between Poi nt
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SOUTH-CENTRAL SECTOR — Summer — Cet aceans

Har bor porpoi ses were distributed al ong the entire coastal
periphery of the sector except for a small area between Pigeon Point
(37°11'N) and Poi nt Montara and another near the nouth of San
Franci sco Bay. Several aninmals were also sighted up to 20 nm offshore
inthe @ulf of the Farallones.

Grampus, exhibiting their apparent affinity for warm waters,
expanded their range northward into this sector as sea surface
tenperatures began their seasonal rise. A though present in all depth
regions, only 4% of the animals were found over shelf waters, and then
only south of the Farallon |slands, adjacent to the 100 fm i sobath.

Baleen whal es were also cbserved in all depth regions of this
sector in summer. Scattered solitary gray whales, fin whales, and
especial |y hunmpback whales were observed. Hunpback whales were the
most abundant of the group, totaling nore than 100 individuals. There
were 75 of these aninmals sighted in shelf waters near the Farallon
Islands. A nore detailed description of the historical distribution
and the current patterns and status of the hunpback whale, including
its unique seasonal resurgence along the central and northern
California coast, can be found in Cetaceans of Central and Northern
canforria, 7980-1983:  Status, Abundance, and Distribution (Dohl et al. 1983).

s lope. Northern right whale dolphins, Pacific white-sided
dol phins, and granpus were the predonm nant species on the slope,
representing 96% of all cetaceans in the area. Large schools of these
gregarious animals (some associated with other species) were observed
west of Point Arena, Fort Bragg, and Cape vizcaino. Several smaller
school s wereobserved southwest of cape Mendocino. Dall's porpoi ses
were nore abundant on the slope than in either of the other two depth
regions. Even though the species was distributed throughout the area,
their greatest concentrations were from Point Afio Nuevo north to Poi nt
Reyes.
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Hunpback whales were scattered in the central portion of the
sector, W th nost sightings occurring north, south, and west of the
Farallon basin. More than three tines the nunber €ound on the slope
were concentrated on the mainland side of the islands inthe Gulf of
t he Farallones. Fin whales were also observed utilizing the same
general area as the hunpback whales. xiller whales were present in
modest nunbers, but sighting | ocations-were confined to the southern
portion of the sector. Areas west of Point Pines and off Mnterey
canyon were the nost frequently occupi ed.

O fshore. Cet acean abundance continued high in the offshore
region, with nearly the same species donminating the popul ation as
occurred on tre slope, Pacific-white-sided dol phins replaced nerthern
ri ght whale dol phins as the nost nunerous cetacean in the offshore
area, W th northern right whal e delphins second. School s of these two
speci es were large, W th major aggregati ons occurring in the ‘southern
and central portions of the sector. <Small scattered (groups were
observed northwest of Bodega Head. Dan’s porpoises and hunpback
whal es were noderately abundant in the central offshore region west of

Poi nt afo Nuevo.
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Nesting activities of twelve species reach a peak at col onies
near Point Sur, Monterey Bay, and the Qulf of the Parallones in early
sumer, W th alnost half the state’s 0.8 million nesti ng popul ation in
attendance. The Farallon |slands harbor alnost 0.3 million nesting
birds and serve as the center of the world breeding ranges for Ashy
Storm Petrels, Brandt's Cornorants, and Western Gulls. Qur data
indicate a probable increase of $16-17% in the Cormon Murre popul ation
nesting in this sector during 1960-1982. In addition to nesting
speci es, shoreline and shelf popul ations are doni nated by nunbers of
Sooty Shearwaters, Brown Pelicans, and phalaropes while those of
waters seaward of the shelf are dominated by stormpetrels, auklets,
phalaropes, Sooty Shearwaters, and Arctic Terns. Species nunbers here
were higher than in other sectors, a result of mxing of subarctic,
subtropical, and California Current endemc faunas; the species
diversity index reached the annual |ow in June due to nunerical
dom nance by shearwaters, phalaropes, and a few nesting species.

A broad area of high biomass density extended from off Point
Reyes to of f Point Aafio Nueve, The high density band foll owed
continental slope contours, pinching in toward the coast where the
Mont erey Canyon bisected Monterey Bay. The shelf waters in northern
Mont erey Bay and from Point afio Nuevo to Point Reyes harbored up to
150 kg/km? of biomass in June and July; over 0.6 million shearwaters
occurred i N ncrthern Monterey Bay al one during June 1381. Waters of
the California Current, seaward of theslope, typically harbored birds
inrelatively low densities. Because snmall-bodied stormpetrels,
phalaropes, and auklets often predonminated in the offshore fauna,
bi omass was nmore than an order of nmagnitude bel ow that of contiguous
shel f waters.
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Autumn-—Pinnipeds, Sea Otters
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SOUTH-CENTRAL SECTOR - Autumm - Pinnipeds/sea Qiters

Pinnigeds

In the area from Lobos Rocks (36°z7'N) to Monterey Harbor
(36°37'N) we counted 2,461 pinnipeds in 1982, representing 7.9% of the
survey tots?. This was a substantial increase fromthe counts of
1,056 ia 1981 and 1,146 in 1980, O the total, 2,333 (94.8% were
California sea lions and 127 (5.2% were harbor seals; one juvenile
Steller sea |lion was also present. California sea lions were found at
four locations: 243 were seen at Lobos Rocks, 397 at Sea Lion Rocks
(36°31'N), 704 at Bird Rock (36°35'N), and 989 at the Monterey

breaxwater (36°37'N).

‘1" he greatest nunber of pinnipeds was counted on Afio Nuevo |sland
(37°06°'N). The count of 8,573, Representing 27.4% of the survey
total, wae a 36.4% increase over the count of 6,203 obtained in
September 1991, California sea lions, with a popul ation of 7,319,
accounted for 85.4% of the total, up fromcounts of 4,960 in1981 and
2,834 in 1990. Northern elephant seals, which nunbered 1,140,
represented 13.2% of the survey total; 94 steller sea |lions and 20
har bor seals were al so present.

The counts made at Sout heast Farallon |sland (37°41'N) al so
showed a great increase over the counts obtained in the previous two
years. We counted 5,687 pinnipeds, representing 18.2% of the survey
total; in contrast, 2,255 werecounted in 1981, and 1,461 were counted
in1ssu. of the total, 5,063 wereCalifornia sea lions (89.0%, up
from 1,988 ian 19S1 and 1,058 in 1980. Northern elephant seals
represented 8.9% of the total with a population of 507 animals on
land. Sixty-five (65) harbor seals and 52 steller sea lions were also
counted here in 1982; an additional 30 steller sea |ions were present
on the North Parallones.
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SOUTH CENTRAL SECTOR - Autumm - Pinnipeds/sea Qiters

Prom Bolinas Lagoon (37°56'N) to Point Reyes (37°59' N) we counted
996 pinnipeds in 1902, representing 3.2%of the survey total. Harbor
seals, with a population of 876 animals, represented 88.0% of the
total for this area. Harbor seals were found prinmarily at four
| ocati ons: 133 were seen in Bolinas Lagoon (37°56'N), 126 at Duxbury
Poi nt (37°s4'N), 77 at Double Point (37°s57'N), and 480 in Drake’'s and
Limantour esteros (38°01'N). On thé | ee side of Point Reyes 62
California sea lions and 58 northern el ephant seal s were observed

haul ed- out .

Inthe vicinity of Tomales Bay (38°14'N) we counted 1,804
pinnipeds in 1982, representing 5.8% of the survey total. A population
of 1,077 california sea |ions haul ed-out on Bodega Rock (38°17'N)
represented 59. 7% of the total. The remnining 40.1% was conprised of

724 harber seals counted in, or near, TolMales Bay.

Pinniped sightings at sea in the south-central sector represented
39%¢ of the statewide total for the autum nmonths. California sea
lions, accounting for 853 of 197 sightings recorded, were the
nunerical ly predom nant species. Mst sightings were recorded for the
shelf (45% of the total) and slope (51% of the total) depth regions;
sightings were rare in offshore waters. California sea lion sightings
conprised 94% of a1l sightings recorded over the shelf, and sz% of ail
sightings recorded over the slope. Northern fur seals predoninated in
of fshore waters. Ildentical nmean densities of 0.25 animals/lam? were
found for shelf and slope waters. The npst conspicuous feature of
pi nni ped distribution in the autum menths was the appearance of two
areas of high density occupied by California sea lions —the waters
over Pioneer Canyon between afio Nuevo |sland and the Farallones, and

t he waters over Cordell Bank west of Point Reyes.
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Sea Qtters

In the summer and awtumn breedi ng season, nunbers of sea otters
decline in the south-central sector as sonme males from the northern
peripheral rafts nove southward toward the center of the range.
Surveys conducted in 1983 indicate that this seasonal novenent begins
as early as the nonth of June; £rom 25°May 1983 to 29 June 1903,
nunbers of independent sea otters declined about 20% in the south-
central sector (Point Afto Nuewo to Point Sur). The nunber of sea
otters at Sequel Point and along the north coast of Santa Cruz County
decreased from 57 to 34 independent animals (relative abundance of
3% ; nunbers in the vicinity of Monterey and along the outer coast of
Monterey County to Cypress Point held steady at about 50 independent
animal s (relative abundance of 5%); numbers from Cypress Point to
Point Sur declined 20% frcm 176 counted on 8 June to an estimted 140
i ndependent sea otters by late June (relative abundance of 149%.
These counts shoul d be considered mnimum popul ati on estinates.
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S lope

Paci fi ¢ white~
si ded dol phin

Grampus

Northern right
whal e, dol phin

Dall‘'s porpoi se
Hunpback whal e

Blue whale

O fshore

Pacifiz white-
sidad dol phin

Northern right
whal e dol phin

Hunpback whal e
Fin whale

Bl ue whal e

Shelf.  The continental shelf is broad throughout this sector,
wi dening to over 30 nm west of the Golden Gate to include theFarallon
I'sl ands and basin. The third highest seascnal nean cetacean density
occurred during autumm along with the greatest annual species
variation. Except for a voi d within the Qulf of the Farallones, all

of the shelf waters were heavily utilized

Har bor por poi ses were found along the entire coastline from
3odega Head to Pillar Point (37°30'N) and again within Mcntezey Bay.
Hi ghest concentrations centered on Point Montara and decreased as one
moved northward to about 37°40'N along the Great Anerican Hi ghway in
San Francisco County.

Granpus, the nost nunerous small cetacean seen, occurred in
greatest concentrations from Point Pifies north to Point Montara, With
scattered aninals found in very shallow water al ong the Point Reyes
beach north of Point Reyes. Pacific white-sided dol phins and Dan’s
por poi ses, while found throughout this sector, tended to concentrate
ir the waters south of the Farallon |slands.
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SOUTH-CENTRAL SECTOR — Autumn — Cetaceans

of the | arger whal es, hunpbacks were the nost prevalent (177) and
were found mainly along the outer boundaries of the shelf surrounding
t he Farallen |slands. Blue whales, an uncommon occupant of shelf
waters, contributed to the high bionmass values found adjacent to the
Farallon Islands. Although nunerically insignificant, the presence of
scattered killer, sperm and gray whal es alse added to this high
seasonal bi onass.

Slope. Mean cetacean density and mean cetacean biomass reached
their highest annual values this season for this sector. Indeed, the
bi omass in this season exceeded by 1.5 tines the total recorded for
the other three seasons. Four species, of the eleven encountered,
recorded maximum nunbers and contributed heavily to density and
bi omass fi gures.

Paci fic white-sided dol phins numerically represented nmore than
80% of the cetaceans observed. They were distributed throughout the
sector, with highest densities ( >4.0 animals/km?) occurring in a band
across the shelf from offshore of Santa Cruz to the Parallon |sl|ands
Nuner ous schools were sighted aligned along the outer margins of the
sl ope adjacent to the 1,000 £m isobath. Slightly I|ower concentrations
occupi ed the region from Point Reyes north to Bodega Head.

Dan’s porpoi ses were anot her species which achieved their peak
annual nunbers during this season. Although distributed throughout
the area, their greatest concentrations occurred fromthe PFarallon
I slands to the northern border of this sector, in contrast to the
mej or Pacific white-sided dol phin distributien.

Granpus were found in two pockets of concentration: one due west
of Monterey Bay and the other northwest of the Parallon |slands. The
remaining waters of this sector held only snmall scattered school s.
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SOUTH-CENTRAL SECTOR — Autumm — Cet aceans

Northern right whal e dol phins were at their lowest annual val ues
in autum. Distribution was linmted to the southern one-thirs of this
sector, with a conplete absence north of Point Afno Nuevo. Densities
of 1-2 animals/km? occurred only off Santa Cruz Point and dropped to
0.5 animal s/knfor less in scattered, patchy |ocations west and
northwest of Point Pines.

Both blue (13) and humpback (90) whales were found in significant
nunbers, primarily west and south of the Farallon |slands, usually
feeding close to the 100 fmisobath. Their distribution over the
sloge was essentially a continuation of that observed over shelf
wat ers.

-

of fshore. Deep-water cetacean distribution extended out to

124°00'W, With heaviest concentrations inside 123°30'w. A vertica
band ¢f nigh density extended along the margin of the 1,000 fm isobath
sout hward from west of Point Reyes to dua west of Point Afioc Nuevo.
This karnd was occupi ed primarily by hunpback, fin, killer, blue, and
sperm whal es. Mixed schools of Pacific white-sided and northern right
whal e dolphanswerefound at the southern and northern boundaries of
this sector. More sparsely distributed granpus and Dan’s -porpoise
scrools delineated the seaward-most observations west o=f the Farallen

| sl ands.

sea surface tenperatures denmonstrated the highest annual figures

with a 1°c warnming gradient from the shelf to offshore waters
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SOUTH-CENTRAL SECTOR
Autumn-Seabirds
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Mean Species Diversity
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SOUTH-CENTRAL SECTOR — Autumm — Seabi rds

During october and Novenber the highest nean bird densities at
all distances from the coast were found of f Bodega to Monterey Bay,
and except for neritic waters, bionmass density was accordingly high.
Essentially, all shelf and slope waters supported biomass densities
axceeding 20 kagsxm? and noderate bionass densities could be found out
to 200 km from shore. The zone of high density was broadest off San
Franci sco, where the shelf is brdadest, and was narrowest off
Monterey, where the Mnterey Canyon cuts into the shelf. Numbers.of
pirds at coastal roosts were highest along Mnterey, Santa ¢ruz, and
Marin County shozes, ané at Afro Nueve and the Farallen |slands.

Peak popul ations of Brown Pelicans appeared on central coast
roosts in Septenber or Cctober: nore than 13,000 in 1981 and 1982.
adding substantially to shoreline and shelf populations were a variety
of gulls, scotera, cornorants, loons, and grebes. Murres, auklets and
cthalaropes were very inportant in total density and bionass figures
everywhere nore than 20 km from shore. In Cctober, they were joined
offshore and over the slope by Buller's Shearwaters, tfulmars, and
kittiwaxes, and in Novenber by Bonaparte’s Gulls. Average species
numbers Were higher here than anywhere else at this time, but because
of extremely | arge nunbers of a few species such as phalaropes,
murres, and auklets, values of the species diversity index were
somewhat below maxima attained el sewhere.
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Pigure 21. (facing page) North-central sector: Conparison of
monthly nean sea surface tenperatures, deviation of
tenperature fromclimatic (20-year) seasonal neans, and
upwelling index. Data are nodified from Auer (cd., 1981~
1983), A. Bakun (pers. comm. ), and this study.
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NORTH-CENTRAL SECTOR
Winter—Pinnipeds

—. o
iSugariast AL ef —ape Mengcc.nor
——

40°

Laguna P1.

1Fort Bragg|

Pinnipea Bicmass

»
kgrkm?
(kgskm?) 1
. P
& ige
130
-120
>120

T

-180~-

s e e S S S e Pj:’: — _— e 10
3C 126° 30 125° 30 124° 30 123°
Abundance at SEA of f shore sl ope Shel f
{animals/kxm® +SE) (>2,000 m (200~-1,999 M (0-199 m)
California sea lion 0. 003 +0.006 0.059 to0.08 0.024 #0.016
Nort hern fur seal 0.143 t0.042 0.059 t¢.033 0.0
Steller sea lion 0.0 0.001 #0.002 0.0
Har bor seal 0.0 0.0 0.034 +0.051
Northern el ephant seal 0.01s #0.012 0.005 *0.004 0.0
Al |l Pinnipeds 0.164 to0.050 0.124 10.063 0. 058 t0.052
Bi omass (kg/km?) 22.76 $6.90 17.16 £8.75 7.66 +6.83
Abundance on LAND 28-30 Jan. 28-30 Jan. 25-27 Jan.
(numbers count ed) 1980 19s1 1982
California sea lien 175 ¢ 9% 222 (13%) 276 (439
Steller sea lion 528 (279 807 (46% 372 (57%)
Earbor seal 1,232 (64% 707 (41% 0
Nerthern el ephant seal 0 0 0
All Pinnipeds 1,935 1,736 648



NORTH- CENTRAL SECTOR — W nter —Pinnipeds/sea Oters
Pinnipeds

Al ong the northern California coast from Fort Ross Reef (38°30'N)
t 0 sugarloaf at Cape Mendocino (40°26'N), we counted 1,736 pinnipeds
on land in January 1982, representing 14.3% of the survey total. Most
were Steller sea |lions, which nunbered 807 animals in this area,
representing 46.5% of the total. The largest aggregations were found
at Fort Ross Reef (38°30'N; 120 aninmals), Elk Rock (39°05'N; 42
ani mal s), Soldier Prank (39°45'N; 162 aninals), Sea Lion Gulch
(40°14'N; 40 aninals), Sea Lion Rock near the Mattole River (40°18'N;
260 aninals), and sugarloaf (40°26'N; 175 animals). The |argest
groups of harbor seals were found near Laguna Point (39°30'N; 123
ani mal s) and at Jackass Gulch (39°53'N; 250 aninal s).

Pi nniped sightings at sea in the north-central sector represented
24% of the statew de total for tne winter nonths, Sixty-two percent
({62%) of all sightings were recorded on transects over offshore
waters, and 94% of all sightings were of northern fur seals. Thirty-
five percent (35%) of all sightings were recorded over the slope,
where northern fur seals represented 82% of the total, Sightings of
northern fur seals accounted for 87% of all sightings recorded for
this sector in winter nonths. The nean densities for offshore, slope,
and shelf depth regions were 0.16, 0.12, and 0.06 animals/km?,
respectively. Northern fur seals were found in a broad band begi nning
about 50 km west of the shoreline, with the areas of greatest
abundance in waters over Vizcaino Knoll and the Gorda Escarpnent.
Cccupation of waters over the slope was confined to the Mendecino
Ri dge.

-181-



NORTH-CENTRAL SECTOR
Winter—Cetaceans
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Percentzagz Of
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NORTH—-CENTRAL SECTOR — W nter —cetaceans

Predom nant Speci es

Shel f Slope O fshore

Gay whale Northern right G anpus
whal e dol phin

Har bor por poi se Dan’ s porpoi se
G anmpus

G anpus Pacific white-
Pacific ,white- si ded dol phin
si ded dol phin”

Northern right

Dan’ s por poi se whal e dol phin
Killer whale Sperm whal e

sperm whal e

Shelf. Southern migrating gray whales were nainly responsible
for the very high bi omass val ues aleng the coastline. Har bor
porpoises were found, as well, along the entire coastline with pockets
| ocated off Cape Mendocino, south of Point Delgada (approximately
40°00'N), Laguna Point (39°40'N), and Fort Ross (37°30'N). G anpus,
in scattered pods of 2 or 3 animals, were ofter found in extrenely
shal | ow water (clO fro).

Slope. Slope waters accounted for the majority of the animals
observed in this sector. Distribution was fairly even throughout the
area, with a few sites of noderate concentration. School size was
usually low and no one species dom nated. G anmpus and northern right
whal e dol phins were the nost conmmonly observed species. Wth one
exception, no Pacific white-sided dol phins wererecorded north of Fort
Bragg in this season; however, they were frequently found west and
sout hwest of Point Arena. Dan's porpoises were also noted in this
area, as well as farther north off Cape Mendocino. Sperm whal es

frequented Noyo and vizcaine canyons (approximately 39°30°'N) and
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NORTH-CENTRAL SECTOR — W nter — Cetaceans

occasionally the lip of the Gorda Escarpnent west of Cape Mendocino.
¥Xiller wh2les, as well, were |ocated over the Noyo and Vizcaine
canyons. Gray whal es occasionally strayed into slope waters when
rounding Point Arena on their journey south.

O fshore. O fshore the winter season was characterized by high
species diversity, small wdely scattered schools, and few areas of
concentrated occupancy. Distribution favored clustering aleng the
1,000 fm isobath, with areas farther offshore practically void of
animals . The Dalli's pcrpeise was the only species to be found west of
125°15'w in significant nunmbers, Sperm whales were found in the
deeper waters adjacent to vizcaino Canyon, as were the infrequently
sighted Baird's beaked whales. .

O interest, but of small inportance from the viewpoint of
bi OMRSS or cONS| stency of occupancy, was a single winter sighting of 9
pil ot whales 30 nm west of Point Arena. This was the northernmost
sighting of this species over the three-year period of this study.

Mean sea surface tenperatures denonstrated a slight upward
gradient from the coastline towards offshore, However, seasonal
northwesterlies insured a higher degree of watercolumn honpgeneity
than found in the other seasons.
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NORTH-CENTRAL SECTOR
Winter-Seabirds
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Mean seabird Density 4
(birds/km? #SE) 7.59 +1.66 19.36 15.18 34.54 *10 O

Mean Biomass Density

(Xg/km<¢ +SE) 3.18 £0.83 11.21 +2.89 26.42 +7.14
Mean Number of Species

Observed (%sD) 11.08 t4.46 16.92 +2.02 18.50 +3.07
Mean Species Diversity

| ndex (£SD) 1.70 £0.37 2.12 +0.23 2.24 $0.32
January Mean Popul ation Ashore (£sD): 9,821 +3,324
EREDOMINANT SPECIES

O fshore sl ope Shel f Shorel ine

Phalaropes Phalaropes Cassin's Auklet Western G ebe

Caggin's Auklet Nort hern Fulmaxr Conmon Muzre

Pel agi ¢ Cor nor ant

Rhi nocer os Cagsin's Auklet California Qill surf Scoter
Aukl et Rhi nocer os Herring GQull VWi t e-wi nged
Black~legged Auklet Western Gull Scoter
Kittiwake Common Murre Western Gull
Bl ack- 1 egged Herring Gull
Kittiwake California @l

California Gull
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NORTH-~CENTRAL SECTOR — W nter — Seabirds

Popul ations of seabirds found over the shelf here during wnter
were snaller than in sectors to the north and south, primarily due to
lack of high densities of alecids and gulls. A zone of high density
(20 to 513 birds/km?) extended seaward fcr about 10 to 40 km between
Cape Merndocine and Point Arena. Populations of slope and offshore
waters were about 40% to 75% | ess densely concentrated than those of
the shelf but these values were fairly conmparable to those found in
simlar depth regions el sewhere. species nunbers and diversity were
above those found here in the autumm and were conparable to wnter
figures for other sectors.

The fauna of this sectecr was very simlar to that of adjacent
areas. Near-coastal waters supported a variety of gull species,
scoters, cornorants, and grebes, and waters lying near the shelfbreak
harbored murres and auklets. The fauna farther offshore was domi nated
by gulls, alcids, phalarores and fulmars, the great majority of which
nested in the Pacific Northwest and Al aska. The nesting col ony
affinities of Cassin's Auklets and murres found here are uncertain;
birds fromboth California and Pacific Northwest cclonzes probably

were present,
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NORTH-CENTRAL SECTOR
Spring-Pinnipeds
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Abundance at SEA Offshore sl ope Shel f
(animals/km<é +SE) (>2,000 m (200-1,999 m (0-199 m)
California sea lion 0.0 0.004 %0.003 0. 050 #0.04s8
Nort hern fur seal 0. 152 +0.058 0. 058 #0.018 0,002 #0.004
Steller sea |lion 0.0 0.0 0.007 #0.011
Har bor seal 0.0 0.0 0.018 +0.015
Nort hern el ephant seal 0.003 #0.004 0.0 0.0
Al'l Pinnipeds 0.155 *0.059 0. 062 z0.019 0, 077 #0.047
Bi omass (kg/ knd) 7.76 £2.98 3.40 #1.02 15.88 +9.64
Abundance on LAND 5-7 May 19- 21 May 3-5,19 May
(nunmbers count ed) 1980 1981 1982
California sea lion 248 (14%) 764 (25% 926 (24%)
Steller sea lion 333 (19% 871 (28% 694 (18%)
Har bor seal 1,194 (679 1,455 (47% 2,187 (579
Nort hern el ephant seal 0 0 0
Al Pinni peds 1,775 3,090 3, 807
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NORTH CENTRAL SECTOR — Spring —Pinnipeds/Sea OQiters

Pinnipeds

From Fort Ross Reef (38°30'N) to Fish Rocks (38°48°'N), 1,018
harbor seals and California sea |lions were counted in May 1982.

Harbor seals, with a popul ation of 577 representing 56.7% of the
total, were seen at 22 specific locations along this stretch of the
coast. California sea lions, with apopul ation of 328 representing
32.2% of the total, were found only at Fish Rocks. The conbined
pinniped population in this area represented 4.2% of the survey total
in May 1982,

Harbor seals were found in substantial nunbers at 32 |ocations
bet ween rFish Rocks and M stake Point ¢39°s51'N)., In 1982, 775 were
seen along this stretch; an addi.tional 262 California sea lions were
counted at Mstake Point. Pinnipeds in this area represented 4.3% of
the 1982 survey total.

By May 198z the Steller sea lion rookery at sugarleaf on Cape
Mendocine was occupied by 430 animals. Another 152 California sea
lions were on nearby rocks. The conbined count of 582 for thiz area .
represented 2.4% of the May 1982 total.

Pinniped sightings at sea in the north-central sector represented
17% of the statewide total for the spring nonths. Northern fur seals
were the nunerically predom nant species, accounting for ¢i1% of all
sightings in this sector, The highest nean density of 0.15
animals/km? was found in offshore waters; 98% of all sightings in this
depth region were northern fur seals. The distribution of pinnipeds
at gea in the spring was nuch like that seen in the w nter nonths,
Wi th concentrations appearing over the Mendoci nc Ridge, west and nerth
of the CGorda Escarpnent, and zhe of fshore waters begi nning about 50 km
west of Point Arena.
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NORTH-CENTRAL SECTOR
Spring-Cetaceans
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NORTE-CENTRAL SECTOR — Spring — Cetaceans

Predonmi nant Speci es

Shel f Slope Offshore
Gray whale Pacific white- G anpus

si ded dol phin
Pacific white=- Sperm whal e
si ded dol phin Nort hern right

whal e dol phin

Har bor por poi se
Grampus -

Sperm whal e

Baird’s beaked whal e

Cet acean biomass on the continental shelf in this sector
continued, as in the other three sectors, to greatly exceed that of
either the slope eor offshore regions. |n contrast, the slope
supperted al nost twi ce the popul ation density of the shelf. Sea
surface tenperatures were cocler whea conpared to the adjacent south-
certral sector by as nmuch as 1.1°c on the shelf, 0.3°¢c on the slope,
and 0.3°C 1n the offshore region. Tenperatures to the north were
between 0.3°C and 0.&°C hi gher.

Shelf. Mgrating gray whales were the mjor species influencing
high biomass nunmbers in the shelf region. Nunerically, the species
accounted for nore than half the total cetacean population, attaining
their highest seasonal numbers in this sector. Harbor porpoises,
Paci fic white-sided dol phins, and Dan’s porpoi ses were each
represented in the nearshore waters but in noderate numbers.

Barbor porpoi se density declined slightly from levels reached in
the adj acent south-—central sector. Their occupation ofthe nearshore
habi tat econtinued in this sector, wth individuals seldom straying
nore thaa .25 nm to .5 nm beyond the shoreline. Areas of the shelf
most heavily utilized by both gray whal es and harbor porpoises were



NORTH-CENTRAL SECTOR — Spring — Cet aceans

between Little River and the Mendoci no County/Hunbol dt County Ii ne,
and between Fort Ross and Point Arena.

Slope. Pacific white-sided dolphins were the nmost nunerous
toot hed whal es occupying the slope and conprised alnost 74% of the
cetacean fauna. Noxthern right whal e dolphins, granpus, and Dan’s
por poi ses ranked second, third, and fourth behind the Pacific white-
sided dol phin in abundance. Nunerous small- to nediumsized schools
of these three species were recorded southwest of Cape Mendocino, near

t he Mendocino Canyon.

Sperm whal es totaled 14 individuals, with 13 of the animals in a
single pod traversing the outer egge of the slope near the 1,000 fm
isobath. This relatively large aggregation was observed west of Cape

Mendocine adj acent to the Mendocino Ridge.

Killer whal es and Baird's beaked whal es were al so on the sl ope,
but numbers of each were small. The killer whale sightings consisted
of three small ‘widely scattered pods, plus a solitary individual
offshore. A single sighting of Baird s beaked whales in this sector
was a pedof6 individuals encountered northwest of Port Bragg.

O fshore. The offshore region supported si x cetacean species,
none of which were especially abundant. The two nost commonly seen
were grampus and sperm whales. The granpus were widely scattered
of fshore in four schools. The sperm whales were observed i n deep
water well beyond the 1,000 f£m |ine.

Four ot her species noted in the region were Pacific white-sided
dol phins, Dan’s porpoises, hunpback whales, and killer whales.
Howevar, nunbers of these species wereindividually and collectively
low .

=191~



NORTH-CENTRAL SECTOR
Spring-Seabirds
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Mean Number of Species
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NORTH-CENTRAL SECTOR — Spring -- Seabirds

O the four latitudinal sectors, this is the one with the
heavi est winds and cool est waters from mid-spring through sumer.
Overall abundance and bionass of seabirds was considerably |ower here
than in adjacent sectors to the north and south and, except near the
Russian River and Fort Bragg, zones of high average bird density were
closely restricted to waters just off the coast. Speci es nunbers
observed here were conparable to those in adjacent areas, but species
diversity was fairly high due to lack of overwhel ming popul ations of
shearwaters, phalaropes, and murres. Except for sizeable murre and
cornorant colonies near Cape Mendocino, the colonies in this sector
were relatively small, consisting primarily of scattered aggregations
of Brandt's and Pel agic Cornorants, Western Culls, and Pigeon
Qui l I enot s.

The fauna near and along the-coast was donminated in spring by
m grant popul ations of Arctic Loons, shearwaters, phalaropes, and
various gulls, and by nunbers of the nesting residents. Farther
of fshore we encountered a diverse assenbl age of Bl ack-footed
Al batross, Fork-tailed and Leach’s StormPetrels, Sooty Shearwaters,
phalarcpes, kittiwakes, and alcids (murres, auklets and puffins).
Speci es conposition was strongly seasonal; offshore, species nunbers
dropped from15 or 16 in April to 2 or 3 in June, while overthe shelf
the figures were 18 to 28 species in April and 10 or 12in June.
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NORTH-CENTRAL SECTOR
Summer—Pinnipeds
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Plnniped Biomass
{kg/km?)
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30 126° 30 125° 30 124° 20 123°
Abundance at SEA of f shore Slope Shelf
(animal s/’ . * +SE) (>2, (206-1,999 M) (0-199 m)
California sea lien 0.0 0.004 +o0.00s 0.018 +0.013
Northern fur seal 0.004 +0.004 0.006 +o0.cos 0.0
steller sea lion 0.0 0.0 0.0
Har bor seal 0,0 0.0 0.007 #c.o010
Nort hern el ephant seal 0.0 0. 003 to0.002z 0.0
211 Pinnipeds 0.004 +0.004 0.013 +o0.008 0.025 +0.01s
Bi omass (kg/km?) 0.23 +0.23 1.25 +0.79 4.27 +2.64
30 June,
Abundance on LAND 1-3 July 1,8 July 28-30 June
(nunbers count ed) 19s0 1981 1982
California sea |ion 2 (<l%) 0 1 (<1%)
Steller sea |ion 1,215 (35% 941 (46% 971 i 22%)
Harbor seal 2,225 (55%) 1,122 (54% 3,404 {78%)
Northern el ephant seal 0 0 0
Al'l Pinnipeds 3, 442 2,063 4, 376
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NORTH-CENTRAL SECTOR — Summer — Pinnipeds/Sea Otters

Pinnipeds

In 1982 great numbers of harbor seals were seen from Fort Ross

Reef (38°30'N) to Laguna Point (39°30'N), four miles north of prort
Bragg. This total of 1,927 represented a 2.4-fold increase over the
1981 count. In addition to harbor seals, we counted 36 Steller sea
lions in this area in sunmer 1982. -Most were haul ed out on the rocks
of the Fort Ross Reef.

A maj or nonbreeding haul -out of steller sea lions is found at Sea
Lion Rock near Sol dier Frank Point (39°45'N); 97 aninals were counted
here in June 1982, down from 121 in 19280. One of the largest harbor
seal hauling grounds in central and northern California is |located at
M st ake Point (39°51'N); We counted 839 aninals here in 1982, and 809
in 1980 (this stretch of the coast-line could not be surveyed in 1981
due to fog).

Sugar| oaf at Cape Mendocino iS the second |argest Steller sea
lion rookery in California. We counted 832 animals here in 1982
(including 128 pups). Previous counts were slightly higher: 923
(including 137 pups) in 1981, and 976 (including 117 pups) in 1980
The steller sea |ion breeding population at Sugarloaf is presently
considered to be stable in size.

Pi nniped sightings at sea in the north-central Sector represented
only 7% of the statewide total for the summer months. O sixteen
sightings recorded, five were of northern fur seals, indicating this
speci es’ year-round presence in northern California waters. a1l but
one sighting were recorded on waters over the narrow shelf and the
Mendocino Ridge. Harbor seals were the nost frequently seen pinniped
over the shelf. Despite the proximity of the surveyed waters to the
| arge steller sea lion rookery at sugarleaf Rock near Cape Mendocino,
no sightings of this species wererecorded.
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NORTH-CENTRAL SECTOR
Summer--Cetaceans
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NORTH CENTRAL SECTOR — Sunmer — Cet aceans

Predominant Species

Shelf Sl ope C££fshore

Harbor porpoi se G anpus G anpus

Dan’ s porpoi se Paci fic white- Dan’ s por poi se
si ded dol phin

G anpus Northern right
Dan’ s por poi se whal e dol phin

Bai rd’s beaked whal e

Sperm whal e

Al though species diversity and nunbers of aninals varied in each
of the three depth regions in sumer, the waters of the slope
domi nated both categories with almst 76% of individual animal totals
and &5% of the biomass. Due to the absence of significant nunbers of
gray whales on the shelf, the previously high springtime bionass

values dropped precipitously in summer.

Shel f.  Harbor porpoises conprised 75% of the shelf population in
this sector. The animals were, with few exceptions, located very
close to shore (less than .5 nm beyond the surfline). The popul ation
tended teo aggregate along the open coastline between Fort Bragg and
Cape Mendocino., Dan’s porpoises and granpus were al so observed in
| ow nunbers on the shelf. Both species were seen in greater numbers
on the slope and to a | esser degree offshore,

Slope. Numerous small groups of granpus conbined to nmake it the
most abundant cetacean |ocated on the slope. O the alnmpst 800
i ndi vidual cetaceans counted in this depth region, 62% were granpus.
This is a significant increase over totals of the preceding season
when they accounted for |less than s% of the slope population in this
sector, Significant concentrations of this species occurred between
Fort Bragg 'and Cape Mendocino.
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NORTH~CENTRAL SECTOR — Summer — Cet aceans

Paci fic white-sided dol phins were al so cbserved in this sector,
but in unusually |ow numbers. Only 125 individuals were recorded in
the three depth regions. In contrast, they were the nobst abundant
speci es encountered in spring.

Dan's porpoises were the third nost preval ent species, and
sightings were widely scattered in typically small groups throughout
the northern and central parts of the sector. The nunber of animals
observed on the slope was the highest recorded in any sector during
sunmmer and spring.

A small number of scattered sightings of Baird s beaked and sperm
whal es were also recorded on the slope.

of fshore. Granmpus, Dall's porpoi ses, and a single small school
of northern right whal e dol phins were the nmajor conmponents of the
of fshore cetacean population. A single sperm whale and 2 Baird's
beaked whal es added to the offshore bionass.
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NORTH-CENTRAL SECTOR
Summer—Seabirds
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O fshore Sl ope Shel f
POPULATION | NDI CES
22,000 M) (200-1,999 m (0-199 m
Mean Seabird Density
(birds ¥m? +sE) 5,50 #2.31 7.88 +1.65 24.29 +4.23
Mean Biomass Density
(kg/xmé +SE) 2.56 $1.29 3.09 #0.48 1S. 08 +4.38
Mean Nunber of sSpecies
Observed (£sSD) 6,33 £3.71 15.00 %3.56 15.22 £3.79
Mean species Diversity
I ndex (H +sp) 1.35 *0, 57 1.87 £0.35 1.83 +0.40
July Mean Popul ation Ashore (#sD): 23,730 2,932
July Mean Surface-nesting Popul ati on Ashore (£sb): 19,333 #2,235
PREDOM NANT _SPECI ES
of f shor e Slope Shel f Shorel i ne
Sooty shearwater Sooty Sooty Shearwaters Brandt's Cornorant
Phalaropes Shearwater Phalaropes Pel agi ¢ Cor nor ant
Common/ Arctic Cassin's Auklet  ComDn Murre Western CQull
Tern Phalaropes Conmon Murre
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NORTH- CENTRAL SECTOR -- Summer — Seabirds

The popul ations of nesting species reached annual maxima al ong
the shoreline here in July. Except for a few noderate-sized (>10,000)
murre col oni es near cape Mendocino, nunbers of birds at colonies were
relatively Iow, though nmany sites were occupied. Brandt's and Pel agic
Cornorants, Western Gulls, and Pigeon Guillenots all added to the
nunbers of murres; additional |arge nunbers of Sooty Shearwaters,
Brown Pelicans, phalaropes, and Cassin's aAuklets occurred here just
off the shoreline, In slope and offshore waters shearwaters,
phalaropes, and auklets predoni nated throughout summer and were joined
in late sunmer by Buller's Sheaxzwaters, Pomarine Jaegers, and
Arctic/Common Terns. Species nunbers and diversity were relatively
low in summrer and were conparable to values found in theother

sectors,
Hi gh bi omass density generally was found only over the shelf for

about 55 km south of cape Mendeccine, while nbderate biomass densities

occurred elsewhere over the 3helf and slope.
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NORTH-CENTRAL SECTOR
Autumn—Pinnipeds
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Abundance at SEA O fshore Sl ope Shel f
(ani mal s/ km’ £5E) (>2,000 m (200-1,999 m) (0-199 m )
California sea lion 0. 027 +0.0238 0.035 +0.033 0. 046 +c.030
Northern fur seal 0.002 zo0.001 0. 005 +0.004 0.0
Steller sea lion 0.0 0.0 0.0
Har bor seal 0.0 0. 002 t0.003 0.014 +0.013
Nort hern el ephant seal 0.0 0.012 t0.011 0.018 to0.023
All Pinnipeds 0. 029 +0.025 0. 054 +0.029 0.078 +0.032
Bi omass (kg/km?) 5.21 +4.42 24.34 $13.10 36.41 +15.04
Abundance on LAND 28-30 Cct. 28-30 Sept. 27-28 oct.
(nunbers count ed) 1980 1981 1982
California sea lion 698 (44% 661 (45% 875 (46%
Steller sea lion 527 (33% 670 (45% 586 (31%
Har bor seal 363 (23% 150 (1 0% 452 (24%)
Nort hern el ephant seal 0 0 0
Al'l Pinnipeds 1,588 1,481 1, 913
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NORTH- CENTRAL SECTOR — Aut umm —Pinnipeds/Sea Otters

Pi nni peds

From Fort Ross Reef (38°30'N) north to Laguna Point (29°30°'N) we
counted 632 pinnipeds in 1982, representing 2.2% of the autum survey
total.. Mst were California sea |ions haul ed-out on Fish Rocks
(38°48'N), wherewe cOunted 383 aninals (55,3% of the total for this
area ). Harbor seals accounted for 36.5% of the total, with a
popul ati on of 252 haul ed-out at 26 scattered |ocations. 1In addition,
57 steller sea lions were sighted on the Fort Ross Reef (8.2%of the
area total).

Several |ocations from Soldier Frank (39°45'N) northward were
used by substantial nunbers of pinnipeds in autum. At Sea Lion Rock
near Soldier Frank we counted 62 steller sea lions. At Mstake Peint
(39°51'N) we counted 390 California sea |lions and 126 harbor seals.
These counts were close to +theose nade in the previous two years. From
Sea Lion Qulch (40°14'N) to Hair Seal Rock (40°13'N) we counted 350
Steller sea lions in 1982 (384 in 1981; 199 in 1980), Plus 74 harbor
seals and 61 California sea lions. On Sugarloaf at Cape Mendocino,
113 steller sea lions were counted ir Cctober 19ez, along with 41
California sea lions. The steller sea lion count of Septenber 1981
was 273 animals. In aill, the pinniped count along the south coast of
Cape Mendocino represented 3.9% of the survey total; counts in this
area were sinmilar in each of the three survey years: 1,221 in 1982,
1,202 in 1981, and 1,088 in 1980.

As in the summer nonths, the surveys showed very sparse
occupation of the waters of the north-central sector in the autumm
months; sightings in this sector represented only 5% of the statew de
total i N autumn. Lowto very low densities were recorded for nost
areas over the shelf and slope; few sightings were recorded in
of fshore waters. of 27 sightings recorded, California sea |ions and
northern fur seals accounted for 21% and 30% respectively. Mos«
sightings were recorded on transects overthe continental slope (52%.
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NORTH—CENTRAL SECTOR - Autumm — Pinnipeds/Sea QOiters

The results suggest that California sea lions rarely venture this far

north in either sumer or autumm, that a few northern fur seals are

found here year-round, and that the nodest popul ati ons of steller Sea
lions known to haul out at coastal

sites generally forage el sewhere or
during nighttime hours.
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NORTH-CENTRAL SECTOR
Autumn-Cetaceans
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Tenmperature “C (#SE) $0.4 *0.4 *0. 4
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Cetaceans x Depth 16. 3% 70. 4% 13. 3%
Per cent age of
Bi omass x Depth 42 . 4% 18.8% 38.8%
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Predom nant Speci es

shel f

G anmpus

Northern right
whal e dol phin

Har bor por poi se

Hunpback whal e

NORTH-CENTRAL SECTOR — Autumm — cet aceans

Sl ope
Paci fi c white-
si ded dol phin

Northern right
whal e dol phin

Dan’ s porpoi se

G anmpus

Killer whal e

Baird' s beaked whal e
Hunpback whal e

Sper m whale,

O fshore

Pacific white-
si ded dol phin

Dan’ s porpoi se
Sperm whal e

Bai rd’s beaked whal e

Shelf . The variety of cevacean species (nine) observed over the

shel f, coupled with their nunbers
mean cetacean density.

i ncreased fivefold over summer and produced annua

speci es.

made aut unm the season of hi ghest

Animal utilization of these nearshore waters

mexi muns for five

Har bor porpoises were found along the entire coastline in 50%

greater numbers than in any other season.

as in every season,

great est densities,
occurred between Cape Vizcaino (39°44'N) and Point

Delgada (40°02'N), particularly i nshore of Talo Bank.

Granpus, not usually associated with the nearshore shallows, were

found in annual maxi mum nunbers within a very narrow range near Fort

Bragg. A lesser concentration was |ocated south of Point Delgada,
with the remainder of the nearshore sector void of granpus
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NORTH- CENTRAL SECTOR — Aut umm — Cetaceans

Northern right whal e dol phins, another species not usually
associated with shall ow water, were also found in large nunbers over
the shelf south of Fert Bragg. The only ot her nearshore site of
concentration was Point Arena, with the remminder of the coastal
shal lows free of significant nunbers.

Moderate nunbers of hunmpback, fin. and gray whal es,
found just south of Point Delgada and Point Arena, added to the
coastal biomass.

Slope. Highest seasonal mean cetacean density and biomass
occurred over the slope in autum. High species diversity, wth

moderate to high animal nunbers, made this possible,

Three of the snaller cetaceans, Pacific white-sided dol phins,
northern right whale dolphins, and Dall's porpoi ses all reached annual
high nunmbers in this season. Aall were reccrded repeatedly in four
locations: over the Mendocino Ridge.. west of Point Delgada, Fort
8ragg, and Point Arena. In addition, these locations were favored by
the larger whal es: kKiller, Bairds, humpback, and sperm Pew ot her

places throughout the state denonstrated such seasonal site fidelity.

O f shore. Autumm, again, was the season of maximum offshore
val ues for mean cetacean density and bi omass.

Pacific white-sided and northern right whal e dol phins were found
mostly in the southern portion of the sector offshore of Point Arena.
In contrast, Dan’s porpoises were congregated along the outer margin
of the Mendocino Ri dge in the north.
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NORTH-CENTRAL SECTOR — Aututmm — Cet aceans

Sperm whal es and Baird' s beaked whal es also selected the deep
wat er edge of the Mendocine Escar pmnent.

and hunpback whal es, inportant
noted in the same area

I nsignificant nunbers of blue
because of their biomss, were also

The greatest seasonal tenperature gradients from the shoreline to

of fshore are recorded in this season.
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NORTH-CENTRAL SECTOR
Autumn—Seabirds
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Mean Biomasg Density
(kg/! knf £sE) "~ 2.66 10.81 8.33 £1.35 75. 68 #39.82
Mean Number of Species
Qbserved (+sD) 9,00 #£3.92 21.50 %3.69 23.50 #2.06
Mean Speci es Dpiversity
Index (H +sD) 1.58 10.46 2.16 *0,43 2.19 #0.25
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PREDOMINANT SPECI ES
O fshore Sl ope shelf Shorel i ne
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Bonaparte’'s Qull
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NORTH- CENTRAL SECTOR — Autumm — Seabi rds

Wth the conclusion of nesting activities in late summer, murres
and guillenots nesting here noved offshore and cormorants declined in
abundance, probably noving north into Oregon, or south into centra
California, Along the shoreline they were replaced by |arge nunbers
of migrant gulls, loons, and scoters, many of which began wi nter
residency late in this period. Populations of |oons, grebes, and
scoters were hi ghest south of major-pronontories, particularly over
sandy substrate. These same species, plus phalaropes, murres, and
Cassin's Auklets predominated in waters of the shelf and sl ope.

Fart her of fshore, seabird popul ati ons consisted mainly of Northern
Fulmars, Black-legged Kittiwakes, Bonaparte’s Gulls (which occurred in
abundance clear in to the coast), and cCassin's Auklets.

This was the period of the highest mean bird densities and
bi onass densities in this sector.l A band of high biomss density
extended from 10 to 40 km offshore the length of this area, and
moderate densities (2 to 20 kg/ knf) occurred for another 50 xm to
seaward. This was the only period when bionmass figures were not
substantially bel ow those of the adjacent sectors (Noxth and South-
central).  Species nunbers were higher in autumm than-in any ot her
season, and the mean species diversity index was equal to or above that
of other sectors at this tinme. Numbers of birds along the shoreline
here were higher during this period than in winter or spring, but
compared to nunbers along the shore el sewhere, populations here in
autum were | ow.
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Figure 22. (facing page) Northern sector: Conparison of nmonthly
mean Sea surface tenperatures, deviation of tenperature from
climtic (zOyear) seasonal neans, and upwelling i ndex.

Data are nodified from Auer (cd., 1981-1903), A Bakun
(pers, comm.), and this study.
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NORTHERN SECTOR *

Winter-Pinnipeds
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Abundance at SEA O fshore Sl ope Shel f
(ani mal s/ kn' +sSE) (>2,000 m) (200-1,999 111) (0-199 m
California sea lien 0.0 0. 005 *0.005 0. 065 #c.o029
Northern fur seal 0.030 #0.014 0. 033 +0.014 0.009 +£0.005
Steller sea lion 0.0 0.002 +0.002 0.011 +0.009
Har bor seal 0.0 0.0 0.008 +0.007
Northern el ephant seal 0.0 0.0 0. 004 +0.005
All Pinnipeds 0.030 +c.014 0.040 +0.016 0.087 +0.025
Bi omass (kg/km?) 1.51 +0.71 3.19 +1.28 26.22 16.84
Abundance on LAND 28-30 Jan. 28-30 Jan. 25-27 Jan.
(nunbers count ed) 1980 1991 1982
California sea lion 660 (51% 1,255 (56%) 140 (s51%)
Steller sea lion 287 (22% 358 (16%) 131 (48%)
Harbor seal 354 (27% 640 (28%) 0
Northern el ephant seal 4 {<1%) 0 4 (<1%)
ALl Pinnipeds 1, 305 2,253 275
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NORTHERN SECTOR — W nter —Pinnipeds/Sea Qters

Pinnipeds

Substantial nunbers of pinnipeds were counted on the rocks from
Trinidad Head (41°03'N) to Patrick’s Point (41°08'N) in 1981. The 401
animals counted represented 3.3% of the winter survey total. all of
the 63 steller sea lions and 190 of the 217 California sea lions
counted were on Flatiron Rock (41°03'N). -

On the St. Ceorge Reef (41°45°'N), 1,776 pinnipeds were counted in
1981, representing 14.6% of the winter count. of the total, 1,038
(58.49% were California sea lions; all ofthese aninmals were on Castle
Rock and the nearby Inner castle Reef. Steller sea lions, with 97
animals on Castle Rock and 185 on Southwest Seal Rock, represented
16. 0% of the total. Harbor seals were found in large nunbers at two
locations -- 317 on Inner Castle Reef and 120 about 9 km farther south
near M dway Point (41°40'N); they accounted for 24.6% of the area
total .

Pinniped Sightings at sea in the northern sector represented only
8% of the statewide total for the winter months. Northern fur seals
were the nunerically predom nant species with 73% of all sightings;
California sea lions accounted for 17% of total sightings. The
sighting abundance was nore equal |y divi ded among depth regi ons than
in other sectors, with 38% and 35% recorded for the slope and
offshore, respectively. Northern fur seals were the only species
sighted in the offshore region, and accounted for 88% of the sightings
over the slope. California sea lions were the nost frequently seen
pinnipeds in waters overlying the shelf (sos of all sightings). The
hi ghest nean density of 0.1 animals/km? was found over the sheif. The
only specific areaof high density was that occupied by northern fur
seals in the offshore waters over, and north of, the Corda Escarpnent.
Moderate densities were recorded overthe shelf and sl ope west of the
Eel River and Point St. Ceorge.
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NORTHERN SECTOR
Winter-Cetaceans
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NORTHERN SECTOR —Wnter -- Cetaceans

Predom nant Speci es

Shei f Sl ope O fshore
Gray whale Grampus pacific white-
si ded dol phin
Har bor por poi se Pacific white-
si ded dol phin

Shelf. Wnter is a period of low diversity, with mniml nunbers
of animals in this sector. Shelf waters are dom nated by the gray
whal e on its annual southern migration. The only other species found
in significant numbers was the harbor porpoise; this species was found
along the entire coastline in some nunbers, with the highest densities
occurring off Trinidad Head, then tapering off along the coast north
to Point St. George.

Slope. Slope waters, as well, exhibited |ow diversity and small
pods . Granpus was the dom nant species, with the |arger

concentrations found west of Trinidad Head and Point St. Ceorge.
Pacific white-sided dol phins were conpletely absent north of Eureka,
and found only in low nunbers to the south. The northern right whale
dol phin, normally seen in noderate to high numbers in this sector, was
m ssing during this season.

Ofshore. O fshore waters held the greatest nunbers of animals,
predom nantly Pacific white-sided dol phins, all of which were |ocated
south of Eureka and east of 125°15'w along the northern edge of the
CGorda Escarpnent, Ganpus, and w dely dispersed pods of 2 and 3
Dan’ s porpoi ses, were found over the 1,000 fmisobath west of
Trini dad Head.

Mean sea surface tenperatures were slightly cooler inshore, and
Wer e virtually the same over the slope and Of fshore areas.
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NORTHERN SECTOR
Winter-Seabirds
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Kittiwake
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NORTHERN SECTOR -- Wnter -- Seabirds

Seabird popul ations in the northern sector were domnated in
nunbers by a mxture of locally-nesting species and species nesting
primarily in Alaska to Washington. Anong the |ocal popul ations,
murres, Western @ulls, and stormpetrels were nost nunerous. cCassin's
Auklets al so nest here but nost of the birds present during w nter
return to central California or Al aska-Oregon to nest. Proninent
anong the Al askan nesting species were fulmars, kittiwakes,
phalaropes, Rhi noceros Auklets, scoters, and Herring Qulls, The
faunas of the slope and offshore regions were quite simlar indicating
that these species behaved nmore or less as a comunity, varying in
abundance, but not conposition with distance to shore. The
predom nant species near shore included murres, grebes, scoters, and
gulls and a few thousand Pel agi ¢ Cornmorants remained close to the
coast here through winter. The presence of Western Qulls, cornorants,
and murres along the shoreline in ‘vm' nter probably resulted from early
visits to nesting colonies that were reoccupied in greater nunbers in
spring. Simlarly, Leach’s StormPetrels occurring offshore in Mrch
were probably early arrivals among nesting individuals.

During winter we found hi gher average density and bi onass of
rds heres than in the shelf area of any portion of the study area,
whi | e these abundance neasures for slope and offshore waters averaged
at or below values for sectors to the south. On a simlar scale,
species nunbers and diversity averaged sonewhat |less here than to the
south, particularly in waters seaward of the shelf. The zone of high
average biomass density varied in width from10 to 40 km wth a
‘scal | oped” outer margin.
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NORTHERN SECTOR

Spring—Pinnipeds
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0.037 +0.013

4,46 #1.52

19-21 May
1981

1,092 (42%)
443 (17%)
1,020 (39%;
30 (1%

2,585

0.101 to0.060

32.63 +19.49

3-5,19 My

1982

479 (31%
306 (20%
746 (48%)
36 ( 29

1,567



NORTHERN SECTOR — Spring —Pinnipeds/sea Oiters

Pinnipeds

About 300 harbor seals were counted on the mudflats of the Eel
River mouth (40°37'N) and in Humbol dt and Arcata bays (40°45'N) in May
1982. Counts of this species vary greatly with tide and tine of day.

We counted 507 harbor seals in this area in My 1980, and 484 in May
1961.

Sea lions are typically found in substantial numbers on the rocks
near Trinidad Head (41°03'N). 1In May 1982 we counted 355 animals here
(1.2% of the survey total); 75% were California sea lions, and 25%
wer e steller sea |ions.

Harbor seals haul out at a nunber of locations aleng the coast

from Fal se klamath (41°35'N)w Mjdway Point (41°38'N). W saw only
22 in this area in 1982, but counted 340 in 1981.

Pi nni peds haul ed-out on the St. George Reef (41°45'N) represented
3.4% of the survey total inMay 1982. The total of 825 included 196
California sea lions (24%, 180 steller sea lions (22%, 413 harbor
seals (50%, and 36 northern el ephant seals (4%.

Pinniped Sightings at sea in the northern sector represented |ess
than 7% of the statewide total for the spring nonths. Northern fur
seals were nunerically predomnant with 65% of all sightings, They
were the only pinnipeds seen in offshore waters, and accounted for 90%
of all pinnipeds sighted over the slope. |In waters overlying the
shelf, California sea lions accounted for 59% of the sightings, and
Ssteller sea |lions accounted for 35% ofthe sightings. Mean densities
for each depth region were much like those recorded in winter, with a
high mean density of 0.1 animals/xm? found for waters overlying the
shelf. The only specific area of high density was that occupied by
northern fur seals in the vicinity of the Gorda Escarpnent.
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NORTHERN SECTOR
Spring-Cetaceans
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NORTHERN SECTOR — Spring — Cet aceans

Predonmi nant Speci es

Shel f Sl ope O fshore
Gray whale Northern right Sperm whal e
whal e dol phin

Har bor por poi se
Paci fic white-
si ded dol phin

G anmpus

Distribution of cetacean fauna was confined primarily to shelf
and slope waters, where over 99% of sightings occurred. Offshore
waters supported relatively few animals. Mean sea surface seasonal
tenperatures were highest in this sector when conpared to the
remai nder of the study area.

Shelf.  Harbor porpoises were the nost abundant cetacean sighted
in shelf waters exceeding in total nunmbers even the seasonally
abundant gray whale. Harbor porpoises conprised nore than 50% of the
cetacean fauna in the shelf region, and density was greatest between
Patricks Point and Crescent City. Gay whales were largely
responsi bl e for the high biomass values on the' shelf. The popul ation
consi sted not only of mgratory el ements noving through the area but
al so included numerous “summering” aninmals that are residents of the
Klamath River and Bi g Lagoon/Patricks Point areas. In addition to the
shove two species, the shelf area also supported small numbers of
Pacific white-sided dol phins, Dan’s porpoises, and three Kegla SPeci es.
Dan’ s porpoi ses were present in very |ow nunbers on the shelf, but
increased significantly on the slope, declining in the offshore
r egi on.
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NORTHERN SECTOR — Spring — Cet aceans

Slope. The highest seasonal percentage of observed cetaceans and
mean cetacean density occurred over the slope in spring. In spite of
large nunmbers of small cetaceans, there was almest a five-fold
decrease in biomass val ues when conpared to the adjacent shelf.

Nort hern right-whal e dol phins wexre the mostabundant species, followed
by Pacific white-sided dol phins and granpus. The high-northern right
whal e dol phin nunmbers result primarily from one |arge school of 3,000
animals off Trinidad Head in April of year 1. This large school also
hel d approximately 100 juvenile animals. Insignificant nunbers of
larger t oot hed cetaceans (spermand killer whales) also contributed to
the regien's bi omass values. These two species were observed as
either solitary er paired individuals scattered along the outer edge
of the slope, on or near the 1.000 fmisobath.

-

O fshore. The offshore population consisted of just over 7% of
the biomass for the sector and |ess than 1% of individual aninals.
Only four species were represented in the region-——Dall‘s porpoi se,
harbor -porpoise, granpus, and the spermwhale. The npst abundant was
+he Dan’s porpoise with group sightings ranging between 2 and 5
i ndi vidual s each. Several sperm whales encountered in the offshore
area were cbserved in a single loosely organized pod northwest of
Trinidad Head. The animals were in deep water just beyond the outer

edge of the continental slope.
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NORTHERN SECTOR
Spring-Seabirds
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O fshore Sl ope Shel f
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St orm Petrel Cassin's aAuklet Common Murre
Phalaropes Leach’ s Surf Scoter
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Common Murre
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NORTHERN SECTOR - Spring - Seabirds

Seabirds were quite abundant and piomass density was high north
of Cape Mendocino during april through June. Early in the pericd
winter residents, including grebes, fulmars, scoters, gulls, and
aukxlets were stll numerous, as were the breeding species, especially
murres and auklets on shelf and slope waters and Leach’s StormPetrels
farther of fshore.  Colonies of these species were located at Cape
Mendocino and from Trinidad Head to the Oregon Border. Mre than half
the state’'s popul ati on of murres nested at about eight sites here,
including the largest colony at castle Rock (142,000 murres). Qur
data indicate that conbined popul ations of surface-nesting species
(cormorants, Western Qulls, murres) increased substantially over the
course of our study as a result of murre popul ation growh. During
spring migration, the nesting species renmained abundant, while winter
residents were replaced principally by Bonaparte's Qulls near shore,
sooty Shearwat ers over the shelf and slope, and phalaropes throughout
the sector. By June, when overall abundance reached yearly |ows, only
t he latter two species plus murres, Cassin's Auklets, and Leach’s
StormPetrels were still numerous. Throughout the period, abundance,
bi omass, and species number were greatest over the shelf, while
speci es diversity was slightly higher over the slope than el sewhere.
High densities al so occurred in slope waters seaward of Crescent City,



NORTHERN SECTOR
Summer—Pinnipeds

Pinniped Biomass
(kgskmd)

Pl St Georgey
h

Klamaih R.

Arcata Say

42°

30

41°

30

Abundance at SEA
(animals/kmé +SE)

California sea lion
Northern fur sea
Steller sea lion

Har bor sea

Northexrn el ephant seal

Al'l Pinnipeds

Bi omass (kg/ kni)

Abundance on LAND
{ numbers count ed)

California sea lion
Steller sea lion
Harbor sea

Northern el ephant sea

Al Pi nni peds

O fshore Sl ope
(>2,000 M) (200-1,999 m
0.0 0. 003 #0.004
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0

cooo0 o

0.028 £0.023

12.13 +10.04

28-30 June
1982

C
323 (17%
1,602 (83%
6 (<1%)

1,931



NORTHERN SECTOR — Summer —Pinnipeds/Sea OQiters

Pinnipeds

Substantial numbers of harbor seals are found in SUMMEr at the
nmouth of the Eel River (40°37'N) and on the mudflats of Humboldt and
Arcata bays (40°52'N). We counted 1,084 in 1982, representing 4.3% of
the total pinniped count for the survey. This was a 26.8% increase
over the 855 animals counted in 1980.

Sizeable nunbers of harbor seals, as weil as a snall breeding
col ony of steller sea lions, are found on the rocks of the St. George
Reef (41°45'N) in sumer. W counted 621 pinnipeds in 1982 (2.5% of
the survey total). Mst of the harbor seals were found on the inner
reef of castle Rock —we counted 354 in 1982. W also noted 6
northern el ephant seals on castle Rock. Steller sea |ions breed
farther offshore on Southwest Seal Rock. Bere we counted 261 aninals,
including 25 pups, in 1982. Counts of 269 with 10 pups and 182 with 9
pups were obtained xn 1981 and 1982, respectively.

Pinniped Sightings at sea in the northern sector represented
slightly nmore than 5% of the statew de total for the summer meonths.
Only twelve sightings were recorded, of which four were northern fur
seals, four were Steller sea lions, tw were California sea |ions, and
one each of harbor seals and northern el ephant seals. The highest
mean density of 0.03 animals/km? was found for waters overlying the
continental shelf. Densities were low to very low throughout the
sector, with the exception of nearshore waters from Trinidad Head to
cape Mendocino which were occupied at noderate density |evels.



NORTHERN SECTOR
Summer-Cetaceans
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NORTHERN SECTOR — Summer — Cetaceans

Predom nant Speci es

Shel f Slope Ofshore
Harbor porpoise Dall's porpoise Sperm whal e
Gay whale Sperm whal e

Grampus

Killer whale

Shelf. Harbor porpoises, nunerically, represented nore than 49%
of the cetaceans observed. They were sighted exclusively in nearshore
waters, with highest densities occurring between Trinidad Head and
Point St. George. Randomly distributed singles and pairs were
encountered in the area between' the Eel River and Trinidad Head.

The O ajor northward thrust of migrating gray whales had passed by
late summer, and most of the animals recorded in the northern sector
were stragglers, SONMe not her/young pairs, and a few resident aninmals
of the north coast. The “easing” of the gray whale mgratory
pressures on the shelf was reflected by acorresponding reduction in
bi omass.

Pacific white-sided dolphins, Dan's porpoises, granpus, and a
single hunmpback whale collectively accounted for 11% of the shelf
popul ation. These four species were widely di spersed along the outer
edge of the shelf nearthe 100 fm isobath. The sightings were bounded
on the south by Patricks Point and in the north by the
Cal i fornia/ Oregon border.

Slope. Dan’s porpoises were the only species in this sectorto
be represented in all three depth regions. on the continental slcpe,
they were the nmpst abundant animals of the six species present.
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NORTHERN SECTOR — Summer — Cet aceans

Sightings were widely scattered in all portions of the depth region.
The animals were rarely seen in groups of nore than five individuals,
with pairs, threes, and fours nost common.

Sperm whal e nunbers increased significantly in summerwhen
compared to this sector in spring. In a single 15'x15' quad west of
Eureka 24 individuals were recorded. Three other relatively large
groupi ngs of the species were observed in the offshore depth region.
Killer whales, Pacific white-sided dol phins, and Baird s beaked whales
were also present in waters of the slope in summer. The killer whales
Wer e typically scattered throughout the region, in Si ghtings of smal |
groups of twos and threes. A single pair was also Observed in the
of fshore region near the 1,000 £m isobath.

.

Cffshore. Sperm whales doninated offshore waters in both nunber
and biomass. A total eof 26 individuals were recorded in the region.
Ot her large cetaceans in the area were killer whales and hunpback
whal es.  These sightings were made west ofthe Xlamath River near the
1,000 fmisobath. Scattered Dan’s porpoises were a mnor constituent
of the offshore region, observed in typically small groups not
exceeding 4 individuals.



NORTHERN SECTOR
Summer—Seabirds
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St orm Petrel
Black-fcoted
Al batross
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NORTHERN SECTOR — Summer — Seabi rds

Peak popul ations at nesting colonies are reached here in June and
July, with nore than 40% of the state’s O 8 million nesting birds in
attendance. The extrenely dense colonies of murres at Castle Rock
Fal se xlamath Rock, Geen/Flatiron Rock are especially noteworthy.

Qur data indicate that conbined popul ations of surface-nesting species
(cornorants, Western Qulls, murres) increased substantially over the
course of our study as a result of murre ‘population growth. By
Septenber all seabirds have fledged young (except perhaps for storm-
petrels), and densities of nesting species swell in shelf and slope
waters, In addition to |ocal nesters, popul ations of phalaropes,
shearwaters, al batrosses, and cassin's Auklets are high in this sector
t hroughout summer, and early sout hbound mgration brings additiona

| arge nunbers of scoters to nearshore waters and jaegers far offshore
Speci es nunbers and diversity average sonewhat below figures for
sectors to the south, reflecting the substantial contributions to
total populations by the relatively small numberof nesting species,
shearwaters, and phalaropes.

Except off Eureka, a zone of high biomass density extended in
summer from the shoreline to the edge of tne shelf: internediate
bi omass densities occurred over the slope and |ow densities were found
of f shore.
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NORTHERN SECTOR
Autumn-Pinnipeds
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Bi omass (kg/km?) 0.52 *0.49 4.87 +4.33 3.3.91 #8.22
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(nunbers count ed) 1980 1981 1982
California sea lion 2,304 (729% 1,979 (83%) 3,521 (85%
Steller sea lion 521 (16%) 390 (16% 520 (13%)
darhor seal 360 (11%) 6 (<1%) 102 ( 2%
Nort hern el ephant seal 0 1 (<1%) J, t<1%)
Al'l Pinnipeds 3,185 2, 376 4,144
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NORTHERN SECTOR — Autum -- Pinnipeds/Sea Qiters

Pi nni peds

On the rocks near Trinidad Head (41°03'N) we counted 1,482
pi nnipeds in Cctober 1982, representing 4.7% of the survey total.
California sea lions, which numbered 1,068 aninmals, represented 72.1%
of the count, while the 365 steller sea lions counted represented
24.6% In 1982 nost of the sea |lions were found on Flatiron Rock (786
California sea lions and 187 Steller sea lions).

On the St. George Reef (41°a5'N) we counted 2,637 pinnipeds in
Cct ober 1982, representing 8.4% of the survey total. California sea
lions, nunbering 2,451, accounted for 92.9% of the total. Al but 167
(haul ed-out on Northwest Seal Rock) were on castle Rock and the Inner
Castle Reef. steller sea lions (14s), harbor seals (40), and northern

el ephant seals (1) were also present in Cctober 19s2.

Pi nni ped sightings at sea in the northern sector represented |ess
than 3% of the statew de total for the autumm nonths. O the fourteen
sightings recorded in this sector, twelve (86% were of California sea
lions. Reflecting the coastal habits of this species, 93% of all
sightings were recorded on transect surveysoverthe shelf (50% and
slope (43%. Mean densities werelowtO very low throughout the
sector, with the highest mean density of 0,04 animals/km? found for
waters overlying the shelf. Sone noderate densities were found for

nearshore waters from Trinidad Head to the Eel River.
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NORTHERN SECTOR
Autumn—Cetaceans
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(G99 fm (1 00-999 £m) (1,000+ £m)

Mean Cet acean Density 0.10 0.83 1.12

(cetaceans/km £SE) *0. 08 +0.29 +0.82
Mean Cetacean Bionass 500. 40 131. 47 136. 21

( kg/kn?)
Mean Sea Surface 14, 2° 14.9° 15.5°

Tenperature “C (4SE) 10.7 *0.7 *0.7
Percentage of Observed

Cetaceans x Depth 5.5% 48.6% 45. 8%
Percent age »f

Bi omass x Depth 65. 2% 17.1% 17.7%



Predom nant Speci es

She i f

Har bor por poi se
Gay whale

Dan’ s por poi se

Shel f. Har bor

this sector in their
por poi ses were fourd in their highest
Trini dad Head sout hward.
those migrating south,

found from Point St. George south to Trinidad Head.

gr eat est

NORTHERN SECTOR — Aut unn — Cet aceans

Sl ope

Pacific white-
sided dol phin
Nort hern right
whal e dol phin
Grampus

Dan’ s por poi se

Resident gray whal es,

nunbers for any season.
annual

O fshore

Nort hern right
whal e dol phin

Pacific white-
si ded dol phin

Dan’ s porpoi se

Sperm whal e

por poi ses were present along the entire coas: of

Dan’ s

primarily frcm
plus the first of
wer e responsible for the higher bionmass val ues

Mean cetacean density was never high on the shelf in this sector.

Few species were found in these waters;

found in wideiy scattered pods of only 2 or 3 aninals.

segn were generally

Slope. Mean cetacean density was greatly i Nproved over the

summey averages, but was still mniml when conpared with the

remai nder of the state in autum.
their highest seasonal

| evel ,

(70%) of the seven species observed.

Nort hern right

whal e dol phi ns,

frequently absent

Paci fic white-sided dolphins, at

represented the major population elenent

fromthis

sector, were distributed in linear array along the 1,000 fm isobath.

Mean scheool Size ofapproximately 20 ani mal s was considerably lower

than the statew de average (122.),

sl ope.
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NORTHERN SECTOR -- Autumn — Cet aceans

G anpus were found clustered in two areas: over the Eel Canyon
(40°40'N) and at the head of Trinity Canyon (41°15'N) northwest of
Eureka. Dan’s porpoi ses, whose sightings were moredi spersed, also
tended to center near these drowned canyons. ,

No significant nunbers of large whales were found over the slope
in this season.

of fshore.  Highest seasonal nean cetacean densities were recorded
in autum. Northern right whale dol phins, not seen here in other
seasons, represented 80% of the cetaceans observed. Numerous snall
pods (-2 animals) of Dan’s porpoises were noted along the southern
boundary of this sector. Pacific white-sided dol phins, frequently
m xed within larger northern right whal e dol phin schools, occupied the
central portion of this sector.

Repeated sperm whal e sightings, along with the occasional m nke
or beaked whale, heavily influenced biomass values in a small area
(41710, ' N x 125°40'w) well offshore (90 nm) of Trinidad Head. No
si gni fi cant underwater topographic feature is evident to explain these
si ghtings.
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NORTHERN SECTOR
Autumn-Seabirds

f r-42°
1
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‘ 5, ° N
i
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i
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]
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O f shore Sl ope She 1f
POPULATI ON | NDI CES (22,000 m ( 200-1,999 m (0-199 m
Mean Seabird Density
( birds/km¢ +SE) 4,26 £1.0S 14.63 +5.07 143,51 #$15.32
Mean Biomass Density
(kg/km? +SE) 1.69 0.4 6.22 +1.96 114.98 +11.07
Mean Nunber of Species
Observed (+sD) 8.17 *6.01 16.00 #5.23 25.83 #1.95
Mean Species Diversity
| ndex (H' +SD) 1.48 #0.88 2.16 +0.35 2.15 #0.25

Sept enber/ Cct ober Mean Popul ati on Ashore (xsp): 37,784 +13,362

PREDOM NANT SPECI ES

O f shore Sl ope She 1f Shoreline
Cassin's Auklet Phalaropes Arctic Loon West ern Grebe
Rhi nocer os Nort hern Fulmar \Weéstern G ebe Brandt’s Cor norant
Auklet Cassin's Auklet Cassin's Auklet Pelagic Cornorant
Rhi nocer os auklet cOmMmDN Murre Surf scotex
Bl ack- | egged Surf scoter Wi t e- wi nged
Kittiwake Wi t e- wi nged Scoter
Bonaparte's Qul | Scoter Western Qull
California Qull Bonaparte's Gull California Cull
California Qull Herring Gull
Western Qull Bonaparte’s Qull
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NORTHERN SECTOR — Autumm -- Seabirds

The annual influx of migrants and winter residents to northern
California was seen here first in Septenber and Cctober with Lzrge
nunbers of Alaskan and inland nesting species in evidence. Jeining
these visitors were popul ations of locally-nesting species, especially
murres, now relieved of the ties to land inposed by spring-sumer
breeding activities. Coastline and neritic waters supported extrenely
large popul ations of |oons, grebes, scoters, cornmorants, and a variety
of gulls and alcids; conpared with sectors to the south, density and
bi omass wer e relatively hi gh over the shelf and were about average
over waters farther fromland. Species nunbers here were conparable
to those elsewhere, Whil € wvalues of H' were relatively high. This was
the S€ason in the north when nurmbers and species diversity over the
shel f were highest. Shoreline nunbers were nuch |ower than in sumer,

but were about twice those encountered in January.

Seaward of the shelf, the species typical of the coastal waters
(I oons, grebes, scoters, cornorants) were unimpertant while gulls,
alcids, phalaropes, and fulmars were nunerous. Only the two auklet
species were prominant well offshore, where overall nunbers, biomass
and diversity were fairly low cCassin's Auklets seen here probably
derived frem nesting popul ations both to the north and the south. As
was the case in nost other time periods, a zone of high average
bi onass density extended about 20 to 40 km seaward from the shoreline
in Cctober and Novenber. This zone wasbroadest north of Trinidad and
narrowest near Cape Mendocino. Lower density bands lay farther to
seaward, with sone areas of noderate density (to 13.99 kg/km?)
extending as far out as 7skm from point St. George.
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6. APPEND X

Figure Al. Aerial survey transect |ines.

Table Al. Summary of marine mammal popul ation
size and status.
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Table AT.

Scecies

Southern saa ottex'
Catifornia sea lion

Steller sea lion

Nor+hernalephant sea 1

Harbor seal
Northern furseail
” . 5
Gray whale
Humoback whala®
Blue whale’

. .k
Fin whaie’
- 5
Sperm una le
Pacific white«

cided doiphin
Northern rignt-
whale dolpnin
Siss50's ao0lpnin

Zall's pornoise

Harpor noragise

Central and Nertharn Cz i i fornia

Status

endertic
pon-traeding
visitor

Breed ing resident
Preedi ng resi dent

“reeding resident

Nor=breeding
yititor

6

Micrant
Visitor
Migrant
Migrant
Resident
res i dant
Resident
Pesident
resident

Pes i aent

Pepulaticr Size

Seasonal Occurrence

dopulation size and status of the more common mari ne mamma is i n central and northern California.

World
Population

1,300 i ndependents
43,003 in autumn
2,000 in summer
5,30C in “winter/spring
12 ,000 in spring/summer
25,500 t3 32,000in
winter/spring
16,500 in ‘sinter/spring
5C3 in autumn
unknown
unknown
unknown
36 ,3C0 in autumn
61,500 1awinzer
30,0C04n winter

2 ,75C in autumn

3,000 1awinter

' The southern <ea otter is desi gna ted a Threatened Species {USFWS ).

2USF'vJS estimate; does not ircl ude dependent pups.

Year-round
“ear-round
‘ear-round
Year-round
Year-round
hfnter/spring4
Wintavr/ SDringd
Summe r/ autumn
Summer/autumn
S umwme r/autumn
fear-round
Year-round
rear-round
fear-round
Year-rourd

Year-round

2
1 .270 ingependenis”

170,30C including
5a] apagos {20 ,000 )

232 ,000 10 262,0002
77,000

388,000 to 407 ,000°

1,538,600°

6,0003
ac

i
{Pacific coas:;

5,700 t0 5 .00
2
11 ,2007
2:7,000 co ?220.3003
732,000°

30,000 0 50 ,o00°
{Pazific coast}
unknown3

mkncun3

920. 900°

unknown’

3Population €57 imates from NMFS, Marine Mammal Protection Act of 1972, Annual Report 1931/1932,

4A few animais dare sreseat Yedr=- wvourd in central and northern California.

5These species ire designi ted Endangered by AMFS.

53m3i| resident nopulations exist at four locations "
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