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ABSTRACT

This volume summarizes the findings of a three-year study of
marine mammal and seabird distribution, abundance, and seasonality.

?Jata were collected by means of 72 b~weekly aerial surveys over
the ocean from the mainland to a distance averaging 175 km offshore.
Dn aerial transects 2,340 sightings of 3,819 seals and sea lions,
4,575 sightings of 116,886 cetaceans, and 70,516 sightings of 1.2
million seabirds were recorded. Approximately 300,000 linear Ian of
transect lines were surveyed in about 2,2oO hours in the air. In
addition. quarterly coastal aerial photographic censuses were made of
seabird and pinniped populations on land.

The marine fauna of central and notihern California includes at
least 102 species of seabirds, 21 species of cetaceans, 5 species of
pinnipeds, and the sea otter. Seabird density in central and northern
California is seasonally very great, and more similar in magnitude to
the Gulf of Alaska and the aerin~ Sea than to the Southern California
Bight. we estimate that se~irds number abost 6.5 uullion when
rrdximally  abundant. Autumn is the season ~f greatest marine msmmal
abundzncs, with an estimated population of more than 200,GO0 anmals.
Numbers progressively decrease, on a seasonal basis, until an annual
minimum of app=oxtiately 210,009 animals 2s reached In summer.

Withlri this study area, the locatioris  on land of greatest
importance to seabirds are the colonies at the Farallon  Islands, Point
Reyes, Trinidad Head, and Klamath River to Castle Rock. The most
important sxtes used by pinnipeds are Ano Nuevo Island and the nearby
mainland point, the Farallon Islands, the beaches and esteros ne=
Point Reyes, Mistake Point and Sugarloaf Rock near Cape Mendocino,  and
the rocks of the St. George Reef.

At sea, most seabirds, the sea lions, harbor seals, sea otters,
and harbor porpoises were found predominantly in waters overlying the
continental shelf (to the 200 m isobath). The greatest numbers of
cetaceans were found over the continental slope ( <2,000 m) in the
southern half of the sum?ey area. Two species of marine mamma13, the
~Pe~ whale and the northern fur seal, preferred offshore waters
(>2,000 m).

Endangered or threatened species of seabirds and marine mammals
with sizable populations in central and nofihern California include
the Brown Pelican (over 30,000), the California sea Otter (about 1,300
adult animals), and several species of baleen whales (gray, fin, blue,
and humpback whales).
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1. INTRODUCTION

This volume summarizes major findings of a three-year study of

marine mammals and seabirds of central and northern California. As

part of the Minerals Management Service (MMS) Environmental Studies

Program, this study was conducted td gather baseline information on

the marine mammal and seabird populations of central and northern

California to help predict, assess, and manage potential impacts of

offshore oil and gas development in the area. A similar study

conducted in 1975 through 1978 described marine mammal and seabird use

of the waters and islands of the neighboring Southern California Bight

(Center for Coastal Marine Studies, University of California, Santa

Cruz; Contract No. AA550+T7-36).
.

A contract between the MMS and the Center for Coastal Marine

St”~dies  ~f the University of California at Santa Cruz (Contract

No. 14-12-0001-29090) set forth the objectives of the study:

determine species composition, distribution, abundance, and seasoaal

variation for marine mammal and seabird populations, provide a

description of habitat use, and identify axeas of special biological

importance to these populations in the central and northern California

study a=ea. The general methodology for this study, also specified in

the Statement of Work, was a series of aerial surveys of the area

extending from Point Conception north

and seaward from the mainland shore a

100 nautical miles), with emphasis on

lease areas. The study area surveyed

1,000 km (about 550 nm) of coastline,

islands (Fig. 1).

to the Oregon/California border

distance of about 85 Ion (about

waters inshore of the proposed

included 140,685 km= of ocean,

and numerous offshore rocks and

Local

exploited,

250 years,

marine mammals and seabirds have been commercially

disturbed, and scientifically studied for the last

and several cities have developed along the coast near
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INTRODUCTION

breeding colonles,  migration routes, and feeding sites. NeveL+neless,

many basic aspects of these animals” occurrence and ecology have been

inadequately described. The seabirds, sea otters, and pinnig~ds

{seals and sea lions) were considerably better known than the whales,

dalphins, and porpoises, primarily because of studies done on central

California colonies. The tremendously impotiant  colonies on the

Farallon Islands and Ano NueVo Island -had been intensively studied

since the early 1900’s, and a series of general reconnaissance surveys

had identified most seabird coiony sites to the north and south (Orr

and Poulter 1965, Gentry 1968, Ainley ad Lewis 1974, Wild and ~es

1974, Ainley et al. 1977, LeBoeuf and Bonnell 1980, Sowls et al. 1980,

LeBoeuf

(1976),

species

pelagic

1981, Estes and Jameson 1983), Ainley (1976), Stallcup

and Page et al. (1977) reviewed the occurrence of certain bird

in open waters off central and northern California; the
.

fur seai sumeys (Bureau of Commercial Fisheries) documented

occurrence of the most numerous pelagic pinniped, In contrast, aside

from a lunited number of geographically restricted studies, only

?40rejohn”s review (1977) was of much use in assessing cetacean

seasanality and abundance. Morejohn’s review outlines the general

composltior of the cetacean fauna and draws together many life history

features for the better-known species—generally those that had been

commercially harvested.

\
Our results constitute the most comprehensive quantitative data

baae ever gathered concerning seasonal abundance and distribution of

these animals in central and northern California. Working primarily

from an airplane, we su~eyed open waters of the area to a distance

averaging 175 km off the coast along a set of 92 fixed, east+?est

transect lines (Appendix 1), About half these transects were surveyed

twice each month. once from high altitude (3OO m) where large

cetaceans are best seen, and once from low altitude (60 m) for best

counts of small marine mammals and bzrds. Approximately 240,0’~C

llnear km Gf flight lines were covered during the study. Twenky-eight

percent (23%) of this effort was expended over neritic WaterS (O-

-2-
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- 3 -

. .



INTRODUCTION

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

1,999 m); the remainder sampled waters farther offshore.

Prcm discrete szghtings  of animals we estimated density per unit

area: bird density was calculated from a narrow (5o m) fixed

corridor; mammal densities were estimated using unbounded corridors,

employing a Fourier-series trans~rmation from inclinometer-measured

sighting angles. Additional information was obtained from five vessel

surveys made in the central coast region and from twelve aerial visual

anti phatoqrzphlc surveys along 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 enormous: open ocean aerial surveys accounted

fGr 2,5413 sightings of 3,819 seals and sea lions; 4,575 sightings of

lls,eee whales, dclphins, and porpoises?; and 70,516 sightings of mere

thar 1.2 m~llion seabizds. Vessel surveys added 4,947 sightings of

zo,65+ se~irds, znd coastal surveys resulted in more than 16,000

photographs and tens of thousands of visual sightings totaiing  more

than 224,000 pinnipeds and 2,9 million seabirds. Further, over 25,000

rncord~ of sea surface temperature were taken on open-water aerial

su~eys using a precision radiaticn thermometer. Our data analysis

focused on detecting, mapping, and describing the seasonai and

regional changes in the abundance, distribution, and movement of the

seabirds and marine mammals in central and northern California.

-4-
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2. S’UMMARY  OF MAJOR FINDINGS

TRe marine vertebrate fauna of central and northern California

includes at least 102 species of seabirds, 21 of whales, dolphins, and

porpoises (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 populations

of animals having different biogeographic affinities intermingle.

Among each group of animals may be found species representative of

widespread communities found in the cooler waters of the North

Pzcific. Off California, these boreal species occur primarily during

winter through early summer in areas of coastal upwelling  and in the

coolest waters of the California Current. Included among them are.
Dan’s and harbor porpoises, northern fur seals, fulmars, auklets,

murres, and several species of gulls; among the birds, species havin~

preferences for cool waters numer>caily predominate at all times of

the year. AISO present off central Californ~a in late sununer  and

autumn are representatives of communities found in warmer waters to

the south. These include California sea lions and northern elephant

seals among the pinnipeds, several species of petrels, shearwaters,

and terns, the Brown Pelican, as well as bottlenose dolphins and pilot

whales . Many species of cetaceans are widespread in occurrence

throughout the North Pacific.

l%io speczes we studied have populations endemic to California;

these are the Ashy Storm-Petrel, whose small world population is

centered on the Farallon  Islands, 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 Cormorant, Western Gull, California sea

lion, northern elephant seal and, during its annual migration, the

California gray whale.
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SUMMARY OF MAJOR FINDINGS

Seabird density in waters of central and northern California is

seasonally quite high, and more similar to that attained in the rich

waters of ttie Gulf cf Alaska and the Bering Sea than to that we found

previously in the waters of the Southern California Bight. We

estimate that seabirds may number as many as 6.5 million at once in

autumn and early winter, and tha$ they may consume up to 200,000

metric tons of fish, squid, and plankton in a single year. Like

seabirds, marine mammals are found in great abundance in all seasons,

though most species exhibit distinct patterns of seasonality. In

autumn, the season of maximal abundance, mre than 200,000 nm.rine

mammals are estimated to be present offshore and along the coast. At

this time populations of Pacific white-sided dolphins, California sea

lions, and northern right whale dolphins are numerically predominant.

In ‘winter total numbers cf ~ihe mammals in central and noe.hern

California dechne, ‘Those populations that rema~n lexqe or actually

mczease in winter consist mainly of -SSC’S dolphzns, northern fur

seals. Dan’s pozpoises, and ~ortb.ern xight whale dolphins; annual

combined

Summ,s r .

population lows for marine mammals are fcund in spring and

From 19e0 through early 19S3 seabird biomass density varied

seasonally as a result of migrations, nesting events, and appearance

of winter and summer (nonbreeding) residents (Figure 2). Spring

migration in March, April, and wy generally coincided with increased

biomass, particularly of gulls, phalaropes, and sheamaters. This was

followed by early or midsummer lows, when nest~ng residents

represented most of the biomass and migrants were absent, and then by

surges of migration in late summer (August or September). Events in

19Q1 appeared to occur about a month earlier than in the other years.

Biomass increased to autumn-winter maxima in 19E0 and 1981, bui with

the onset of El Nina conditions In autumn 1982, biomass undenent an

oscillating declirle. Low values in December 19B2-January 1983 reflect

general absence of the usually predominant Alaskan and Pacific

Northwest nesting species.
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SUMMARY OF MAJOR FINDINGS

The major cetacean biomass peaks were bimodal and occurred in

January and March, reflecting the annual gray whale migrations. The

return journey north to the feeding grounds developed more slowly,

occupying several months in contrast to the more concentrated movement

south . A less obvious but very sharply defined peak in the abundance

of smaller toothed cetaceans occurred in Pebruary; ltisso’s, northern
*

right whale, and Pacific white-sided dolphins increased 500% over

earlier winter counis. In the final months of this survey,

accelerating reductions in the abundance of these species were noted

in December, January, and February (5%, 29%, snd 92%, respectively, of

previous peak counts), and probably reflected the cumulative effects

of the El NifiO phenomenon experienced in 1982-1983. During the warm-

water months of autumn the smaller toothed cetaceans again entered the

area in sizable numbers. Populations increased five times over the

summer lows to reach their annual peek numbers, Also durzng this

period an extraordinary increase in humpback whales was observed,

primarily within the Farallon basin. This event and its relative

annual increase may be noted in Figure 2, centering in Septembes-

October and overshadowing the influx of the smaller animals.

Pinniped biomass in central and northern Caliio=nia fluctuated

annually with the arrival and departure of breeding species, as well

as nonbreedmg  California sea l~ons and ncrthern fur seals. ‘l%-o peaks

were evident (Figure 2), A spring peak resulted from the influx, from

Bering Sea rookeries, of thousands of northern fur seals who remained

in pelagic waters from February through May. Also contributing to the

spring peak were large populations of molting northern elephant seals

on land, breeding harbor seals, and California sea lions passing

through the area en route to rookery islands in the Southern

California ‘Sight. With the departure of northern fur seals, n~.~hern

elephant seals, and adult California sea lions, pinniped biomass

dropped to a summer low despite annual peak numbers of harbor seals

and Steller

lions. The

sea lions and the axrival of many juvenile Califorma sea

autumn peak in pinniped biomass resulted from the arrival

-10-



SUMMARY OF MAJOR FINDINGS

of male California sea lions, dispersing notihward following their

summer breeding season; they accounted for over 00% of the total

pinniped population in autumn 1982. In winter, with the departure of

many California sea lions, pinniped biomass dropped to a January or

February low and consisted primarily of breeding notihern elephant

seals. In February or March pinniped biomass once again increased.
with the return of migrant northern fur seals. Especially in the last

year of this study there was a trend toward greatly increased use of

central and northern California resources by California sea lions.

At sea most se-irds, the sea lions, harbor seals, sea otters,

and harbor porpoises were found predominantly in waters overlying the

continental shelf (to the 200 m isobath). Seabirds were found in

greatest concentrations over the relatively broad shelf areas north of

Cape 14endocino,  from Monterey Bay to Bodega, and south of Point

Buchon. Several species, including shearwaters, phalaropes,  and Brown

Pelicans, concentrated preferentially Sor feeding in thermal fronts

bordering cozstal upwellings. California sea lions were most abundant

in coastal waters south of their hauling grounils  on Ano Nuevo Island

and the Farallones, while sea otters were especially concentrated

close to shore near Point BuchQn, between Point Cayucos and Point

Piedras Blancas, from Pfeiffer Point to Monterey, and in Sequel Cove

in northern Monterey Bay. Both haxbor porpoises and harbor seals

tended to be most abundant close to shore in the northern half of the

study area. Most cetacean species and the northern elephant seal

occurred in greatest numbers in waters overlying the continental slope

(200 m to 2,000 m depths). Wo species of marine mammals-the sperm

whale and the northern fur seal—preferred offshore waters (>2,000 m

depth ). Among all groups of animals, we found year-round low

populations in waters west of Point tiena. In this respect it may be

significant that these waters are among the most windy and turbulent

in the North Pacific during spring through late sumner. While this

promotes strong upwelling  of nutrient-rich water along the shelf, it

apparently precludes spawning activities of schooling fishes like

-11-
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anchovies, which require development of stable surface layers and less

offshore surface flow for successful growth of the young. Lack of

significant spawning populations of anchovies and other fishes and

squid which predominate elsewhere in the California Current may make

waters off Point tiena less than suitable for maintenance of large

populations of marine mammals and birds.

Most loc,ally-occurring

young in waters off central

newborn Pacific white-sided

cetacean species probabiy

and notihern California.

give bzrth to

we commonly saw

dolphins in autumn and young Risso’s and

notihern right whale dolphins in winter. Among the pinnipeds, large

breeding populations of Steller sea lions, northern elephant seals,

and harbor seals are found in central and nofihern California. The

most iuipofiant raokeries and hailing grounds to these pinnipeds and to

the thousands of California sea lions which occuz here in spring

throu~h autumn include no NUeVO Island, the Farallon Islands, the

beaches and estezos near Point Reyes, Histake Point, Sugarloaf Rock

near Cape Mendocino, and the rocks of the St. George Reef.

Seventeen species of seabirds presently nesti in central and

northern Cahfornia; prior to 1983 their aggregate numbers had been

LncreasLr.g due to growth of the population of common Uurres, Total

nesting numbers in 1982 were on the ordez of S50,000, most of which

were murres (519,000), Brandt’s Cormorants (56,000), Cassin’s Auklets

(109,000), and Western Gulls (40,000). To these and other seabirds

the most impotiant coastal sites are the colonies at castle Rock to

Trlnldad Head, Point Reyes, and the Farallones,

seve=al populations of seabirds and pinnipeds showed rapid gzowth

during our study. Harbor seal and California sea lion numbezs

increased 42% and 44%, respectively, from 19S1 to 1982; northern

elephant seal numbers increased 2S%. The population of Common Murres
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appeared to increase .9% to 10% per year through 1982. Other

populations declined: Brandt’s  Cormorants decreased by 15% through

our study period and numbers of Steller sea lions decreased 19%.

For wholly pelagic marine mammal and seabird populations and

non-breeding seabird visitors such as wintering waterfowl, changes in
.

population size are difficult to determine due to sampling 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 vistiors to California waters.

During autumn 1982

Pacific basin’s El Ni!lo

and northern California

final six months of our

and early winter 1983, the expression of the

phenomenon became apparent within the central

study area. This period corresponded to the

skudy; the last of our suneys  were completed

prior to the season when the maximal effects of El Nino were being

felt . Some changes were observed in the distrfiution and abundance of

a few of the species being studied, but it is difficult to know

whether these alterations were the direct result of this anomalous

warm-water period. Two conditions limit the conclusions one may

reasonably make, regarding the short-term and long-term effects of

El Nine. 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 already changing in apparent response to El NirAo bt2fOre patterns

of abundance and distribution under normal oceanographic

could be fully described.

conditions
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The general changes in marine memmal and seabird populations in

central and notihern California observed in the last sti months of our

s~utiy varied with species. Warm-water cetacearl  species, such as the

Pacific bGttlenose dolphin and the common dolphin, increased in

abundance; cold-w&ter spec~es, such as the northern right whale

dolphln, declined. POpUlatlOCW Qf California sea lions increased in

central and northern California, possibly due to greater availability

of food resources relative to southern California. Winter seabird

residents, such as gulls, alcids, and fuhnars which nest in Alaska and

the Pac%fic Notihwest, failed to arrive in normal numbers in 1.9B3,

resultlng in a 69% decrease in winter seabird biomass. By spring, the

Common Murre, after reaching an estimated nesting population of almost

525,000 in central and northern California in 1982, suffered near

complete reproductive faildre &d very poor colony attendance in 1983

and, in summex 29E3 high pup mcrtality was recoxded fox sea iion tid

fu= seal ~populations breeding on the southern California islands.

Endar?gered or threatened species of seabirds and marine mammals

“w~th sizab].e populations in central and northern California include

tb.e BrGwr. Pel.iczn (with a September/October population mmherin~ over

30,000), tce California sea otter (about 1,300 adult animals), and

several species of baleen whales (gray, fin, blue, and humpback].

Mcst of the estimated world population of 17,co0 gray whales migrate

along the coast of California in winter and spring, and there now

exist resitient groups of gray whales at four locations alocg the

northern California coast. Fin and blue whales reach peek abundance

in autumn and are seen primarily in shelf and slope waters in the

southern half of the study area. Humpback whales

the Farallon  basin in late summer through autumn.

The mcst sensitive marine mammal and seabird

and northezn California includes those waters and

where we recorded the largest population numbers,

are concentrated in

habitat in central

shoreline areas

and also those areas

used by endangered or threatened species. The distributions shown in
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SUMMARY OF’ MAJOR FINDINGS

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: > l/km2; cetaceans: > 2.5/b2;

seabirds: > 30/km2). For certain species, some of this habitat use

may be limited to a single season each year; other areas may be

occupied year-round, Accompanying this figure is a list of the

specific areas and the species or seasons involved (Table 1).

.
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TABLE 1. Areas of special importance to cetaceana, pinnipeds, sea otters, and seabirds in cenrra2 and

I

northern California (see Figure 3) .

Gray whales occur year-round nesr St. Geor~e  Reef, the Klamath  River mouth, and Big Lsgoon near
Trinidad Head. Sea lions and harbor seals haul out on the rocks of St. George Reef and Trinidad
Head; a S teller sea lion rookery 1s located ac SW Seal Rock. A major harbor seal hauling/pupping
ground is located in Humboldt Bay and the mouth of the Eel River. !4urre colonies at Castle Rock,
Tr>nidad,  and Klaaach River repreaenc  40% of the state’s total; colonies of Fork-tailed and Leach’s
Storm-Petrel&  prlmarilv  ac Little River Rock near Trinidad, represent 90% of the state’s Local.
Consistently high denslcies of foraging birds are found in shelf waters. In autumn 902 of the
state’s scocer population occurs hers.

.~ large S teller sea lion rookery is located ac Sugarloaf Rock (Cape ?fendocino)  . Over the shelf ,
foragxag murres from Cape !lendocno colonies are found in spring and summer. Thousands of scoters
occur here, :n chelr aucumm southward migration; thousands of wintering gulls are found in Mvember
through larch.

The slope and offshore waters over !lendocfno Ridge and $he fan of Vizcaino Csnyon receivs  heavy uae
5V m.igranc northern fur seals in January through May.

Seasonal concentrations of Pacific whics-sided  dolphins, northern right-vhale dolphins, and harbor
porpoises occur in autumn, Risso’s  dolphins and Dan’s porpoises m s~er. A very large haroor
5eal hauling grouno x located at !fistake  Point. &lmosc 25% of che scace’s 16,000 nesting Pelagic
:ormrancs occur along !4endoc ino coast and xarshore  waters; Cena of thousands of aukletg and murres
feed nere in July Chrough Occober.

.?la j or harbor seal hauling/pupping  grounds found at Double ?oint and in esteros of Point Reyes.
%ny 5undreus of California sea lions haul ouc on Bodega Rock in autumn and winter. Sbrchern ela-
phanc seals 5reed cm SE Farsllon Island in wincer and autumn. Steller aea lions in summer. Thou-
3ands af California =.ea lions haul ouc here in spring through autumn. Seabird colonies on the
Farallones are che largest in che U.S. couch of Alasks;  world’s la:geet  nesting concentrations of
Western G.ils. Brandt’s Cormorants, and Ashy StormPetrela. In autumn up to 4,000 Brovn Pelicans
roost from Bodega Bay co SE Farallon  Island.

.

‘.ajor  concenczaclons  of ‘humpback whales occur in the Farallan  Basin during summer and autumn.
Seasonally high densities of Pacific white-sided dolphins, northern right whale dolphins, Risso’ s
ioi:hlns  . a n d  Dan’s  porpoises  are found  f r o m  l a t e  summer  !hrougn early  .+inter. Some  gray whales
accqir xere year-round. .Y4gracing blue and fin whales are seen :artner offshore. California sea
lior.s  iced over Cordell  5ank in au:wsm; northern fur seals  are fouud in high densities
far:ner  to tie vest in winter and early spr:ng. Major seabird feeding ground in the Gulf of che
Flralianes; :hcustids  of greoes and scotera occur  here ix autumn ar.d wincer.

The largest ?innlped populaciona  in central and northern California are found on &o Nuevo :elaad
and aainiand point. Breeding populations of northern elephan: seals occur in winter; of Sceller
sea lions la summer. Thousands of California sea lions haul out h~re in lace spring through iate

auc,xrm. :mpar:anc  foragxng  areas for Califom.ia sea Iione are locaced over tne Pioneer Canyon
5ecueen .Afio !:uevo aad !arallon Islands. tip co 2,300 Brovn ?elicans  roost on &o Nuevo [slana in
July. Tb, e northern end of the California sea Otter range is at Point .& Nuevo. In !imncerev  5ay
chwsanas of storm-oecrels-including a signif  icanc portion of che world’s Ashy Storm-Petrel
population, nearly 6,000 Brown Pelicana, and hundreds of California aea lione occur in autumn.
!)ver one-half ni:lion shearvacers, murres, and phalaropes  feed in .Xonterey Bay in Hsy and June.

APProxi=cel? 26Z Of the California sea otter population is found from !foncerey :0 Point Sur.
Hanv California sea lions are found on roe- and in shelf waters during lace suumwr aad autumn.

In lope waters west oi the Big Sur coast, Risso’s dolphins are present yesr-round,  vlth increased
numbers present during warm-water periods. Large nmmbers of northern right whale dolphins amd
moderate numbe~s of Dan’s porpoises are present in winter. Offshore waters along the 2,000 m
Lsobach are heavily utilized by migrating blua and fin whsies.

APProxi=celY  62% Of the California sea otter population is found from Point Sur co Mmrro Bay;
:a:ge :oncencrations are located from Piedrae  Blancas  to Cayucos. Large numbers of California ssa
lions haul-out in su!mer  and aummn an che rocks of Point ?iedras  Bla”cas. Thousands of grebes,
murres, anti scoter~ are found in aucumm through winter in che shelf waters from Polnt Pfedras
alancas co ?oinr Sal; about 6,000 of the 30,000 Brown Pelicans chat migrate northward along che
coasc are founa o? coaacal  roosts here lm :UIY through October.

Approximately 10Z of the California sea otter population is found in rhe vicinity of Point Buchon
and Shell Beach. Large numbers of California sea lions haul-out in spring chmugh autumn  on Lion
and PUP Rocks near PoMIc Buchon and at Point sal Rock.

Pacific white-sided dolphins, northern right whale dolphins, and R1s80’s dolphins are found in large
numbers from nearshore to 16Cl km (about  90 nm) offshore Ln summer, autumn, and Winter. Ouring ua~-
water periods associated with El XII%, PI1OC whales, cocmmn dolphins, and bottlenose dolpnina also
became aoundanc  in che waters weec of Point Conception and Point ArguelLo.  High densities of sea-
birds and California sea lions occur within 25 km of their colonlee  an San Xiguel Island. Large
numbers of migrating sheervaters,  loons, grebes,  and scoters are found here In 9PrinE through autumn.
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SUMMARY CF MAJOR FINDINGS

.

The most significant findings relative to each group of animals

are summarized in the sections that follow, Readers interested in

detailed descriptions of historical information, field SurveY

methodology, and populat~on  dyndmlcs of each species are refsrr?d to

the following three books which together constitute the scientific

results of the study:

Michael L. Bonnell, Mark 0. ““Piers”on, and Gary D. Parrens,

PINNIPEDS and SEA O~ERS  of Central and Notihern  Cahfornla,

AbunUance,  and Dmtrlbutmn.

Thomas P. I)ohl, Robefi C. Guess, Marilyn L.

1980-1983 Status,

Duman, Roger C. Helm,

CJ5ACZA.W ot Central .W7d Northern Caftfornla,  7980-7983 Status, Abunda3ce,

and  Distr/butlon  .

Kenneth T. Briggs, W. Breck Tyler, David B. Lewis, Kathleen F.

Dettrdn,  SEM!RDS of Cet?tral  an; Northern Cahfoma,  1980-7982 Status, .Uwndance,

and Distrtbut/on.
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PINNIPEDS

Faunal composition and annual cycle. The pinniped fauna of

central and northern California consists of five species totaling

nearly 50,000 animals in spring and autumn: California sea lions,

Steller (northern) sea lions, northern fur seals, notihern elephant

seals, and harbor seals. The greatest population on land occurs in

September and October during the postbreeding dispersal of California

sea lions notihward from the rookery islands of San Miguel and San

Nicolas m the Southern California Bight. The greatest population at

sea occurs in Februaxy and March, when migrant northern fur seals from

the Bering Sea arrive to overwinter off California.

Breeding species.

northern elephant seal,

.

Three pinniped species (Steller sea lion,

and harbor seal) maintain large breeding

populat~ons in central and northern California. The Steller

(northern) sea lion has a summer breeding population of over 3,000

animals, including nearly 500 pups, at four locations: Wo Nuevo

Island (67% of the total), Sugarloaf at Cape”Mendocino (26% of the

total), the Farallon Islands (3% of the total), and Southwest Seal

Rock at Point St. George (5% of the total). The Steller sea lion

population seems to be stable at present, although fewer juvenile and

subadult animals were seen in the area relative to pest years. The

northern elephant seal has a winter breeding population of over 3,400

animals, including about 1,S00 pups born primarily at two

locations: Aflo Nuevo Island and the nearby mainland point (S1% of the

total), and Southeast Farallon Island (18% of the total). A small

rookery has become 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 nofihern elephant seal population on MO Nuevo and

so’itheast  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

MAJOR FINDINGS

.

growth

appare~tly  augmenteti by immigration. The present population of more

than  12,000 harbor seals, representing about 70% of the California

t~tal, produced over 2,000 pups in 1982 and is found in sizable

numbers at more than 100 locations alcng 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 Southeast

Farallon Island. California sea lions, northern fur seals, northern

elephant seals, and haxbor seals have large breeding populations on

Miguel Island, located 25 nm south of Point Conception.

Abunc?ance and distrtiution. In winter, when the pinniped

populatlsn cn land is at a year2y low of about 12,000 animals, the

Fapuiatlon at SEZ within the survey~d area is about 23,000 aniiials—

80% are northern fur seals wh~ch are found in a broad band over the

Monterey Seavalley, Guide and Pioneer seamounts, Cordell Bank, and the

waters west of Point tiena and Cape Mendocino. These migrants from

t~.e ?3erlng Sea (and a few fron San Miguel Island) rarely h=’Jl o~t on

land in winter and are uncommon within 50 lun (27 nm) of the mainland.

In spring the population of pinnipeds at sea remains censtank &t about

23,OOO animals,’ but the population on land doubles to about 24,0G0

a.aimal~, ~ith the breeding seasnn of harbor seals and the -rival of a

migxant wave of California sea lions. By summer,  with the departure

cf northern fur. seals to the north and adult California sea liens to

the south, the at-sea population in central and notihern California

waters reaches a yearly low of about 5,000 animals. Eowever, the

numbers on lad remain at spring levels of about 25,000 antilst due

pxmarily to the peak haul-out of molting harbor seals and the arrival

of ~any thou~a~d  yearling and juvenile  cali~ornia Sea liOllS. In

auttinn pinniped populations on land reach an annual peak of over

31,QOI? during the po~t-b=eedi~g season dispersal of California sea

lions Srom the Southe=n California Bight. The population at sea in

autumn is about 14,000 animals, with the highest densities occurring
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ovsr the continental shelf from Point Conception *O Monterey Bay.

Important feeding areas were indicated for the waters over Pioneer

Canyon near Ano Nuevo Island, and Cordell Bank near the Parallon

Islands.

SEA O’lmms
,

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 descrtie the present distrtiution

and the changes that occurred from 1980 to 1983. In June 19S3, 6.7%

of the population was found south.of Point Buchon, with the large

southernmost raft located off Shell Beach; 35,9% was found from Point

Bucnon to Point Piedras Blancas; 30.1% was found from Point Piedras

Blancas to Point SUr; 17.3% was found from Point Sux to Cypress Point;

10% was found in, or north of, Monterey Bay. The numbers found in the

Point Sur to Cypress Point area increased substantially from 1980 to

1983, while numbers in Monterey Bay and the southern Big Sur coast

c?eclined. There is no evidence of population growth.
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CETACEANS

Estimated mean seasonal population of
all cetaceans

from Point Conception to the Oregon border:

Cetaceans are found in

Spring: 76,000
Summer: 78,000
Autumn : 152,000
Winier: “ 133,500

every season in the waters off central and

northern California, The numbers 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 annual low in spring

O: 76,000+ animals to double that number in autumn, the season of

~~.lm cccupancy.
.

rive species of small porpoises, detailed below, represent the

major elements 05 the cetacean fauna found within the study arez.

Togethsr they numerically account for better than 95% of all cetaceans

reccrded.

Pacific white-sided Dolphins

Estimated mean seasonal population of
Pacific white-sided dolph~ns

from Point Conception to the Oregon border:

Spring: 26,000
Summer: 32,000
Autumn : 86,000
Winter: 33,500

Pacific white-sided dolphins were the most numerous cetaceans

recorded within the study area. They represent almost 40% of all

arumals seen. Their peak abundance occurred during the warmest water

periods of early autumn (September and October), when cbserved numbers

reached three times the levels noted during the remainder of the year.

Average school size of Pacific white-sided dolphins (178) more than
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doubled during this peak period when compared to spring and summer

values . We feel that thxs influx of animals represents an inshare

seasonal migration and mixing of populations from offshore waters well

aeyond the boundaries of the sunreyed area. The function of this

movement might well be reproductive, since the majority of newborn

animals and most examples of sexual interaction of this species were
,

seen at this time.

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 from south to north. Spring school size (72) was the

lowest of the year, with schools clustered nearer shore and in

shallower water (2s0 fm or 510 m) than during the rest of the year.

?Jorthezn  ~ghr Whale Dolphins

Esttiated mean seasonal population of
northern right whale dolphins

from Point Conception to the Oregon border:

Spring: 29,000
Summer: 27,000
Autumn : 37,500
Winter: 61,500

The northern right whale dolphin was the second most abundant

cetacean found in the study area, equaling approximately 35% of all

the cetaceans recorded. Winter was the season of their peak

occurrence.

Distribution of northern right whale dolphins, from north to

south, favored the southern half of the study area on an annual basis.

Eighty-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
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found in deeper water than any other small cetacean. Spring sightings

clustered about the 280 fm (510 m)

seen in 500 fm (911 In) waters. In

were beyond the 1,000 fm (1,B22 m)

isobath, with a few

autumn the majority

isobath.

l a r g e  s c h o o l s

of sightings

The

observed

majority of newborn northern

during late winter and early

animals of this spe”cies  were recorded

with 750 of those occurring along the

Blancas to Point Pines. The northern

right whale dolphins were

bpring. Over 900 newborn

during ttie three-year study,

Big Sur coast from Point Piedras

right whale dolphin was the only

~Pe~2~s which demonstrated-such sharply defined geographical ar.d

se&sonal calving boundaries.

.

Riss.o’s Dolphins

Estimated mean seasonal population of
-SSO’S dolphins

frcm Point Conception to the Oregon border:

Spring: 15,000
Summer: 13,000
Autumn : 20,000
Winter: 30,000

Risso’s dolphin (grampus) was the third most commonly seen

cetacezn species, accounting for approximately lf3% of the cetacean

fauna on an annual basis, Overall periods of peak abundance of this

species tended to occur during autumn and winter, with 63% of the

animals recorded during these periods. July or August represented the

times of lowest occupancy

Grampus distribution

within the study area.

and density was biased

half of the study area from Point Reyes to

spring and summer a more even distribution

Point

toward the southern

Conception. ~tiring

occurred from north to

south, but even then 60% of the animals were seen in the south. A few

pockets of high density (>1.5 animals/km2) occurred along the
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Mendocino coastline in summer, which accounted for the major grampus

concentrations north of Point Reyes. Even greater densities to the

south were seen during autumn and winter, with 75% of all grampus

recorded from Monterey Bay to Point Conception.

The majority (60%) of grampus 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. We feel that grampus newborns may be encountered

anywhere within the study area at almost any month of the year.

Dan’s Porpoises .

Estimated mean seasonal population of
Dan’s porpoises

from Point Coriception to the Oregon border:

Spring: 3,600
Summer: 3,700
Autumn : B,750
Winter: 3,400

Dan’s porpoises were the fourth most numerous of the small

cetacean species (toothed whales) recorded within the study area, and

ranked fifth overall. Although they numerically represent only 2.2%

of the total cetacean population, they were the most frequently

sighted species (27.53). Dan’s porgmises  were the most ubiquitous

annals encountered; they were recorded in widely scattered locations

throughout the study axea in every season.

Peak occupancy of Dan’s porpoises occurred from July through

October, with lesser peeks found in June and November in some years.

Duetribution was generalized throughout the study area, with increased

densities found

through autumn.

from Monterey Bay to Cape

However, this population

Mendocino from midsummer

shift is largely explained
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by the influx of new animals into the sxea rather than by a

contraction of their usual range.

FINDINGS

Due to sampling bias, we feel that population estimates .af Dal’s

parpoises are sigriificantly  lower than they should be. Several

factors lead to this under-representation: the dorsal aspect of these

animals is universally dark in color; they habitually swim just below

the water surface; their average ‘pod size (3.3) is extremely small;

individual an~s are widely separated within a pod, often by 30 m or

more. These factors contribute to the undersampling bias by making

the animal

comts are

most difficult to see initially and, once noted, accurate

highly problematical.

Earbor Porpoises .

Estimated mean seasonal population of
harbor porpoises

frcm Point Conception to the Oregon border:

Spring: 1,900
Summer: 1,600
Autumn : 3,000
Winter: 1,700

The harbor porpoise ranked fifth among the major small cetacean

species, and ranked sixth overall. Autumn was the season of peak

abundance for this species, with about 40% of the annual total

recorded during this season. The remainder of the ye- showed only

minor variations in numbers between the seasons.

Distribution of haxbor porpoises, a3though statewide, was heavily

biased toward the notihern  coastal sectors. Numbers of these animals

zncreased progressively from Point Pines northward to the Oregon

border. A small percentage (usually less than s%) of the total harbor

porpoise population could be found scattered from Piedras Blancas

south to Point Conception. The center of this subpopulation varied

considerably over the course of this study.
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Usually harbor porpoises were found in small pcds 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.

#

Baleen Whales

The baleen whales are numerically a minor element of the cetacean

fauna. !.iost utilize the coastal waters as migratory pathways twice a

year, often pausing to feed en route. Because of their large size,

each individual represents a significant ecological impact w-hen

measured in terms of consuming biomass. As an example, it takes very

few humpback whales (at 35,oOO kilograms each) to equal or surpass a

large school of Pacific white-sided dolphins or northern right whale

dolphins (at 100 or 75 kilograms each).

Passing through the study area twice each year on their annual

m~gratlon, California gray whales were the most numerous of the baleen

whales. Most of the estimated world population of this species

(17,000 animals) make the biannual trek along the California

coastl~ne, 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. “summering”’ populations currently are located off

the Farallon Islands, at Patricks Point, at the mouth of the Klamath

IQver, and over the St. George Reef in the Crescent City area. As the

overall population of gray whales increases, it appears that somewhat

larger numbers are becoming resident in northern California waters.

Humpback whales have become a species of great interest during

the course of this study. Known from historical records to occur in

some numbers along the central and northern California coast, it was
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primarily thought they were only migratory animals. Now we know they

not only migrate through these waters, but a high percentage and an

Increasing number summer-over within the Fara210n basin to feed, prior

to a return to their wintering grounds (Ba]a California). It is

probable that these animals shall become a permanent part of the

central coast cetacean fauna for at least eight months of each year.

Blue and fin whales were found in modest numbers (122) over the

course of this study. Most sightings of these species occurred from

Point Reyes south to near Point Conception. Although the numbers are

iow, they aFpeaz to be increasing, and sightzngs  are becoming more

common outside the usual peak periods of late summer through late

autumn. Episadic feeding bouts have been observed, usually in waters

between 500 and 750 fm (911 to 1,367 m),.

SEA TUmLEs

During our three-year study there were 29 sightings of 31

leatherbazk turtles. Almost 90% of the sightings occu=red during

periods of maximum seawater temperatures (late summer and aut”umn).

These turtles were seen from 5 to 100 nm (9 to 1S5 Ion) offshore; most

slghtlngs occurred near the 1,000 fm (1,822 m) isobath. The si~htings

were too few and infrequent for statistical treatment, but these

animals appear to be only occasional visitors to waters off central

and northern California during periods of maximum seawater

temperatures .
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SEABIRDS

Paunal composition. The seebird fauna includes 102 species, of

which 30-35 are at least moderately numerous in a given month; 34

species are very rare. The most abundant of the seabirds are several

of the nesting residents—ebout ten species that winter off central

and nofihern  California but nest to the north or inland, and three

shearwater species that nest in the:southern hemisphere and spend

their winters (our summers) in the North Pacific. Four species attain

estimated “’instantaneous” populations of 1 million or more

individuals: the phalaropes (Red and Red-necked combined), Sooty

Shearwaters, Cassin’s Auklets, and Common Murres. Populations of

visitors outnumber those of locally-breeding species at all times at

sea, and in autumn and winter along the shoreline. In spring and

summer shoreline populations mainly consist of the breeding species.
.

Population &ensity. The monthly mean density of all seabirds in

aggregate varied from 7.8 to 38.2 birds/km2, while their biomass

density ranged from 3.8 to 27.3 kg/km2, Extrapolated total

populations at sea weze 1.4 to 6.4 million birds; they consumed about

0.2 million metric tons of prey during 1980 and somewhat less in 1981

and 1982. Total biomass density was more than an order of magnitude

higher over the continental shelf than in waters seaward of the

continental slope; over the slope itself biomass density was generally

one-half to one-third that of contiguous shelf areas. In most open-

wzter axeasr bird abundance was lowest in early summer and in

midwinter, and highest in spring migration end late autumn.

In early winter 1982-1983 bird populations were lower by 69% than

in the preceding years, probably a result of unusual environmental

ccxditions  related to onset of a strong El Nino event in the eastern

tropical Pacific. This change resulted mainly from low visitation to

the area by birds that nest in the Pacific Northwest and Alaska.



Nesting species.

seventeen species; the

SUMMARY OF MAJOR FINDINGS

The seebird nesting fauna presently includes

Brown Pelican nested successfully in central

California as late as about 1959, but most pelicans occurring there

now attend nesting colonies in Mexico. It appears that Common Murre

populations increased substantially from 1979 to 1902, leading to a

concomitant increase in the size of the total nesting fauna from about

0.70 million to 0.85 million birds; other populations of Western Gulls

appeared to be stable while Brandt’s Cormorant nesting numbers

declined 15% from high levels reported in 1979. The predominant

nesting species are Common Murres, Cassin’s Auklets, Brandt”s

Cormorants, and Western Gulls. Occurrence of warm-water conditions

related to the strong El Nino event of 1982-1983 led to near-total

reproductive failure of several nesting species including murres and

auklets.
.

The most important seabird colonies aze at Point Reyes, the rocks

at Trinidad Head, Castle Rock at Point St. George, and the Farallon

Islands . Castle Rock, at Crescent City, harbors nesting populations

of eleven species; in 1982 these included an estimated 142,000 murres.

This apgeam to be the largest murre colony in the northeastern

Pacific, east of Kodiak Island, Alaska. The Farallon Islands, home to

nesting populations of twelve seabird species, are the most important

nesting colonies in the U.S. south of Alaska. In addition to

herbor~ng California’s second largest murre colony, the Farallones

suppoti the world’s largest colonies of three species essentially

endemic to the California Current: Ashy Storm-Petrels, Brandt’s

Cormorants, and Western Gulls. The 105,000-bird colony of Cassin’s

AukLets here may also be the

Feedinu areas. Most of

species’ largest in U.S. waters.

the numerically predominant seabird

species capture their prey by either pursuing it underwater or by

seizing it ax the surface. Total trophic impact of the fauna probably

closely resembles the distribution of biomass, an inference suppotied
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by the geographic distribution of 854 sightings of feeding

f~~ckg : the most important feeding areas are neritic waters north of

Cape Mendocino, from Monterey to Bodega Head, and south of Point

Buchon. Breeding adults, constrained by nest locations and foraging

energetic, fed mainly within 40 km of the major colony sites: Point

Allo Nuevo to Cordell Bank and Cape Mendocino to the Oregon border.

Convergence bordering and within u’~elllngs off major promontories

were the primary feeding habitat for phalaropes  and also appeared to

attract shearwaters, storm-petrels, pelicans, and auklets.

.
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3a. PAUNAL SUMMARIES: PINNIPEDS  , SEA OTTERS

PINNIPEDS

Pive species of pinnipeds use the land and water resources of.
central and notihern California: California sea lions, Steller sea

lions, northern fur seals, northern elephant seals, and harbor seals.

The total population for the continental shelf area, including the

slope out to the 2,000 m isobath, exceeds 50,000 animals in autumn and

reaches nearly 50,000 animals in spring; at least 30,000 pinnip-eds are

found in the area during suamner and winter.

Nest pinniped populations were severely xeduced in size by

hunting during the last century, Fur seals, which were found by the

thousands on the Par=lon Islands, were extirpated in California for

their pelts, Northern elephant seals were

animals in the world by seal hunters after

sea lions were hunted for various products

impact on commercial fisheries.

reduced to about 100

oil. Through the 1920’s,

or simply to reduce their

Pinniped  populations in California were small during the 1930’s

and 1940’s. The Steller sea lion was the most 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 numbers about 3,OOO animals (1% of the world

population). In the last three decades, populations of California sea

lions and northern elephant seals have grown rapidly in Californfi,

due in part to immigration from kiexican colonies. The California sea

lion is the most abundant pinniped on the west coast of North America

south of Alaska; ehout half of the world population of 150,000 animals

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 may be
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.

slowing at some locations due to an attenuation of the effect af

immigration. The nofihern elephant seal, with a world population of

about 77,000 animals, has a California population of more thar, 40,000

animals. Though the intrinsic growth rate is probably 7 to S% per

ye-, the California component of the northern elephant seal

population is growing at a faster rate of about 13% per year, due to

continued recruitment from Mexican colonies; because of the ftid size

of the Mexican colonies, the effect of immigration will diminish with

t-e. The harbor seal, with a world population of about 300,000

animals, has a population in California of at least 17,000 animals;

th~s is a min~um population estimate, based on counts made in May and

June 1982 (Miller 1983). While known to be growing, there is

insufficient data to caJ.culate a growth rate.
.

The seasonally most abundant pinniped  in California is the

northern fur seal. The population size, while not known with

cetiainty because it is entirely pelagic, is conservatively estimated

at 25,000 animals (A8,400 SE) for the open-ocean area suneyed in this

study; many thousand more may be found farther to the west. Nofihern

fur seals reach their peak abundance in February or March, as migrants

from the Bering Sea populations overwinter in the California Current.

In the eaxly 1960’s, a small colony was established on San Miguel

Isi=d . With continued but dfinishing  recruitment from the ~grant

population, the San Miguel Island colony

over 10% per year, and presently numbers

present world population of the notihern

1.s million animals and is declining due

understood.

has been growing at a

about 6,000 SIl~S.

fur seal is estimated

to factors not well

rate of

The

to be

None of the pinniped species in central and notihern California

are listed as e~dangered, However, all are protected under the

provisions of the Maxine Hannnal Protection Act of 1972, and the

northern fur seal population is protected under the terms and

provisions of the Interim Convention for the Conservation of North

Pacific Pur seals.
-36-
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FAUNAL SUMMARY: Pinnipeds

In central and notihern California, the CaJ.ifornia sea lion is

the most abundant pinniped on land and in waters overlying the

continental shelf. This species reaches its peak abundance in the

autumn, as adult and subadult animals (mostly males) disperse into

central and notihern 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 low, as animals return to the Southern

California Bight to feed upon hake, squid, and anchovy. Another

smaller peak of abundance occurs in May prior to the summer breeding

season; this peak may be related to the squid spawning season in

central California, or may simply reflect the southward passage of

animals that ovemintered in the Pacific Nofihwest. Summer

populations of yearling and juvenile California sea lions on Arlo Nuevo.
and Farallon islands may hint at the founding of new breeding colonies

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 neax Point Buchon and Southeast Farallon

Island. The largest rookery in the range of the species lies 25 nm

south of Point Conception at San

Steller sea lions, northern

inamta~n  breeding populations in

Steller sea lions have rookeries

Niguel Island.

elephant seals, and haxbor seals all

central and notihern California.

at Ano Nuevo Island, Southeast

Farallon Island, Sugarloaf Rock near cape Mendocino,  and Southwest

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”

breeding season; the maximum count obtained in this study was slightly

more than 3,OOO animals, of which 44% were found on XUlo Nuevo Island.

Northern elephant seals breed in winter, but reach peak abundance

on land in spring, when juvenile males join adult females

their annual molt, The breeding population (adult males,

females, and pups of the year) was over 3,400 in 1982, of

-37-
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FAUNAL SUMMARY: Pinnipeds

.
the central and northern California total was found on MO Nuevo

Island and ad; acent WO Nuevo Point. Most of the remainder were on

the Farallon Islands. A small rookery has recently been established

on the maiillar.d at Cape San Martin, and another rookery appeazs

imnunenr at Point St. George.

Harbor seals reach peak abundance on land in early summer moltin’g

season, when about 12,000 animals -can-be counted on the beaches,

rocks, and mudflats of central and notihern California. During

summer, harbor seals are found at over 100 locations along the open

coast and in bays and estuaries. In spring, when pups are born, fewer

locations are occup~ed. The mcst important appear to be at Double

Point, Drake’s Estero, and Tomales Bay north of San Francisco, at

Mistake Point, in Humboldt Bay, and on St. George Reef and Sister3

Rocks Beach near Crescent City.

Hauling-out sites of major importance to pinnipeds in central and

no~.hern California are shown in Figure 4, Table 2 identifies these

locations and provides annotation.

Two species accounted for 90% of all pinnipeds  seen at sea: the

California sea lion and the northern fur seal. California sea lions

reached their greatest abundance at sea in autumn, concurrent with

peak abundance on land in central and northern California. Although

an overall mean density of 0.21 animals/km2  (~0.12 SE) was obtained,

most animals were seen over the shelf where the density averaged

0.45 ~imals/lan2  (~0.32 SE). The greatest concentrations of

California sea lions at sea were recorded at Cordell Bank west of

Point Reyes, over the Pioneer Canyon near Ano Nuevo and Farallon

islands, and over the continental shelf. from Point Sur to the vicinity

of ?oint Conception and San Miguel Island.
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Northern fur seals were found predominantly in offshore waters

greater than 2,000 m in depth, and 50 km or more from land. Mean

dens~ties of 0.19 animals/lan2 were calculated for both winter and

spring seasons (December through May). Maximum abundance of about

0.2s animals/km2 was reached in February and March. During winter and

spring the vast majority of nofihern fur seals seen at sea are

migrants from the rookeries in the Bering Sea. A few northern fur

seals are found in central and northern California waters in summer

and autumn, and may be associated with the colony on San Miguel

Island .

The paragraphs which follow provide a seasonal summary of

pinnlped use of the central and northern California OCS area.

.
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Table 2 . Major  pi nniped  haul i ng grounds in central and
See Figure for locations.

Southwest Seal Rock. Steller sea lion rookery. Maximum
animais;  25 pups born here in 1982.

northern Cal i forni a, north to south.

population in sumnermonths  of about 260

Castle Rock and Inner-Castle Reef. Major hauling ground of California sea lions. Haximum  popula-
tion of about 2,300 present in the fall; over 1,000 in winter. Population of about 400 harbor
seals found on rocks of St. Georqe Reef and Sisters Rocks 5 mi. th the south; 85 DUDS counted
here in May of 1982. Castle Roc~ also serves as a hauling ground for about 36 northern elephant
sea?s 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 Lel River in late-spring and sunsner;  125 pUpS counted in May.

.
Second-largest Steller sea lion rooke~y in California. Population of about 1,000

%%%%%%%ng 140 PUPS on land in June and July.

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

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

Orakes Estero. Important haul ing and pupping  ground for harbor seals. Maximum population of
about 750 animals present in 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. 8reeding 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.

Aiio Nuevo Island and mainland Point. Northern elephant seai breeding population of 1,890 on the
!slano, and on the mainland Point in 19!32;  over 1,S00 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 ; MSXiMUM
population of about 1,500 animals.

Point Lobos area rocks. Lobos Rocks near Soberanes  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
seals In the fall. Smal 1 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 sea lions in the fall, and 1,200 in the
sumner. Birth of a few California sea 1 ion pups on Lion Rock has been reported.

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

Point Sal Rock. Haul ing ground for over 1,000 California sea 1 ions in the Sumner 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 to plnnipeds and proximity to oil resource development in the Santa Maria Basin and
western Santa Barbara Channel. One of the largest pinfiiped 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 sum’ner, and 25,000 in the winter and spring.
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Seasonal distribution

Winter

On Land. The smallest pinniped populations of the year are

present on land in central and nofihern  California during winter. The

~um winter count in this survey series was obtained in 1981. In

all, 12,1S0 pinnipeds  were counted—an increase of

of 11,632 recorded the previous yeax.

The 1981 winter count of 12,150 represented a

relative to the 1981 autumn count of 20,775. This

4.5% from the count

41.5% decrease

decrease was due in

large pati to the depaxture  of ~hree-foutihs  of

lions from the area, some northward into Oregon

form the winter peak in the Southern California

the California sea

and some southward to

Bight,

Winter is the breeding season of the notinern elephant seal,

whose populations on Ano NueVO Island and Southeast Farallon Island

have zhown steady gromh. The combined northern elephant seal

population in the winter of 1982 was 3,407 animals, an increase of

28.2% over the count of 2,658 obtained in 1981. Based on the most

zecenr complete winter survey (1981), the northern elephant seal

population represented 21.9% of the winter pinniped  population in

central and

Harbor

autumn, We

nomhern California.

seal numbers in winter were similar to those counted in

counted 3,616 in January 1981, representing 2S.8% of the

survey totti. California sea lion numbers declined from 16,S20 in

autumn 19131 to 4,469 in winter, which represented 36.0% of the sumey

total. Stel.ler  sea lion numbers also declined from 1,571 in autumn

1S81 to 1,407 in winter; the latter figure represented 11.6% of the

survey total.
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At Sea. An overall mean

FAIJNAL SUMMARIES: PINNIPEDS, SEA OTTERS

density of 0.15 animals/3un2  (AO.03 SE)

was obtained for the study area in winter. This figure corresponds to

an at-sea pinniped population of about 8,217 animals over the shelf

and slope waters to the 2,000 m isobath, or up to 22,755 animals for

the entire area surveyed in winter months.

.
The highest mean monthly density was obtained in February during

the migration of northern fur seals into central and notihern

California waters. The mean density of 0.318 animals/hn2 (_W.176 SD)

recorded on February surveys was double the mean density of January

surveys (0.137 ~o.041 SD).

In Februaxy notihern fur seals were predominant over other

speczes, representing 74.3% of all sightings. Fur seal relative

-undance increased steadily from 20,0% of the to:al on December

surreys to 57.7% in January, and to 74.3% in February, reflecting the

z-rival of the mzgrant population.

Other pinniped species were most numerous in early winter before

the influx of nofihern fur seals. In December California sea lions

were the predominant species with 57.8% of the pinniped sightings.

Notihern  elephant seals, which also reached their winter peak

abundance at sea in December, accounted for 10.6% of total sightings.

In winter pinnipeds were found in greatest density south of cape

Mendocino and in offshore 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 ebout POlnt Sur to

cape Mendocino). Northern fur seals represented 73% and S6%,

respectively, of the

similar densities of

pinniped  populations in these two sectors, Where

about 0.25 animals/)un2 were recorded. Greatest
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FAUNAL SUMMARY: Pinnipeds

use of shelf waters (less than 200 m in depth) was observed in the

southern sector (34”20’N to 36*20’N) where shelf, slope, &d affshore

densities were most alike. This greater use of shelf waters m the

south was due to the nearshore contribution of California sea lions,

which represented 42.4% of the pinniped population in the southern

sector.
. .

The distrtiution  of pinnipeds at sea in

shown in Figure 5. Several areas of higher

the winter months is

density are apparent;

these are areas of consistently greater use by pinnipeds  in the winter

months of 1900-1983. In the south, the waters over Arguello Canyon,

near San mguel Island, and near Point Sal over the Santa Lucia %ank

received great use by California sea lions, which accounted for 88.7%

of the sightings in this part of the study area. Faxther west over

the Santa Lucia Bank, northern fur seals were especitily numerous,

representing 73.3% of the pinniped population in the offshore depth

region.

From the latitude of Point Sur north to Point Reyes, nofihern fur

Seals accounted for 63.7% of the total area abundance; north of point

Reyes this figure rose to 80%. Fur seals were most abundant in a

broad offshore band in waters over the Monterey Seavalley, Guide and

Pioneer seamounts, Cordell Bank, and west of the Mendocino coast from

Point Arena to Cape Mendocino.
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FAUNAL SUMMARY: Pinnipeds

Spring

On Land. Counts obtained in May of each year showed a

substantial increase over January counts. This was due to increases

in abundance of all species, with the influx of sea lions providing

the greatest contrition. In 19S0 the spring arrival of California
.

sea lions increased the winter population by about 3,OOO animals, By

1981 and 1982 the spring peak represented an increase of 8,000 to

9,OOO in the population of this species.

The pnniped population on land in May 1961 and 1992 was skable

at slightly more than 24,000 animals. California sea lions

represented 55% of the total in 1901 and 47% of the total in 1982 (the

maximum spring count of 13,586-was

relatlve abundance of this species

decrease of ~o~~ 2,000 an~als in

in numbers of other pinnipeds—the

increase tc a mam.mum spring count

obtained in 198i). The decreased

in 1982 was due both to a real

numbers counted and to an mcrezse

harbor seal poFulatzon showed a 33%

of 6,941, and the northern elephant

$eal pcpclatlon,  near its annual pe- of numbers on land, increased

13% to a maximum 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 timing of the surveys. The survey

conducted en 19 May 1981 was closer to the peak in numbe~s of

California sea lions migrating in a southbound “wave” toward rookery

Islands in the Southern California Bight.

At ~ea. In spring the overall mean density declin~d slightly

from wlntez levels. The mean density recorded for March through May

surveys was 0.14 animals/lun2  (*0.04 S?), corresponding to a Finniped

population of 7,o?7 in the shelf and slope waters to the 2,OCO m

lsobach, arti a population of 21,472 anxmals for the entire su.~eyed

=ea.
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Mean monthly

April, reflecting

FAUNXG SUMMARY: Pinnipeds

densities were higher in March and May than in

the simultaneous decline in numbers of northern fur

seals from a February peak and the increase in numbers of California

sea lions building toward a May peak.

Northern fur seals were the predominant pinniped species on all

surveys, with a declining relative “tiundance through the season from

82.8’% of the sightings in March to 53.8% by -y. California sea

llons, the second most prevalent species on spring sumeys, increased

theu share of the total from 11.6% in March to 41.5% in May.

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 Pen:nsula  in the south to the latitude

of Fort Ross in the north, we recorded 430 (55%) of the 794 pinnipeds

sighted. Of these, 253 (58.8%) were recorded in offshore waters

(beyond the 2,CO0 m isobath) and all were northern fur seals.

In the north-central sector (38’’3O’N  to 40”30’N), which extends

northward to Cape Mendocino, most pinn~peds were seen on transects .

over the offshore depth region,

0.22 animals/km2 (tO.25 SD) was

shelf.

where a mean density of

obtained; few animals were seen on the

In the northern sector (40”30’N to 42”00’N) few sightings were

recorded in the sampled area (mean density of 0.05 animalsilanz

*0.01 SE); notihern  fur seals in spring may have been f=her offshore

than the westward extent of our transect lines.

In the southern sector (34”20’N to 36”20’N) the predominance of

California sea lions again influenced the distribution of density;

mean density on the shelf (0.15 AO.13 SD) exceeded that of either

slope or offshore waters (0.11 ~0.08 SD and 0.11 fO.09 SD,

respectively ).
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The distribution of pinnipeds at sea in spring is shown in

Figure h . The greatest densities appear in grid-cellg offshore from

Fonterey Bay to Point Reyes. This area includes waters over the

Monterey SeaValley, Guide and Pioneer seamounts, and Cordell Ean.k off

of PoLat Reyes. Gther offshore areas of greater use by pinnipeds were

the waters west of Point Arena and along the Mendocino Fadge, The

above-aescrtied  distribution was ~redopinantly that of northern fur

seals. California sea lions in spring were mostly over Santa Lucia

Bank in the southern sector, and in Monterey Bay where squid were

spawning.
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Summer

FAUNAL SUMUARIES : PINNIPEDS

On Land. Several events of the summer season were monitored by

the June-July sun?eys. Of greatest impakance is the breeding season

of the Steller (nofihern) sea lion. Pups are born at four locations.
in California: no Nuevo Island, Southeaet Farallon Island, Sugarloaf

at Cape Mendocino, and Southwest Seal Rock on the St. George Reef.

Summer is also the season of peak counts of harbor seals on land, as

animals complete their annual molt. F’or the other two species,

notihern elephant seals and California sea lions, summer in central

and northern California is generally considered to be the season of

minimum use of traditional hauling grounds. This was cetiainly found

ta be true of northern elephant” seals; the efitire population on land

consisted of fewer than 1,000 adult males hauled-out for their annual

molt , Eowevex, one of the most surprising findings of this survey

series was seen in the results of summer censuses of California sea

lions.

Within their breeding range in Mexican and southern California

waters, California gea lions have an annual cycle of

dominated by a peak abundance in the breeding season

locatians, a smaller peak in winter or early spring,

return of a portion of the population to the area to

numbers on land

and , in some

representing the

feed upon

seasonally abundant prey species. The summer 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

annuti cycle of numbers on land in central and notihern California is

bimodal, with spring and autumn peaks reflecting the movement of adult

and subadult males through the area prior to, and after, the summer

breeding season. Until

and northern California

beginnfig with the July

and northern California

very

have

1981

area

recently, summer populations in central

been very small. Sut, as was evident

census, the pattern of use of the central

by this species began to change in a most
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l~teresting way. Great numbers of young California sea lions

(yearling to about 3 years of age) entered the area in May, concurrent

with the departure of adult and subadult males to the south. These

animals comprised 90% or more of the enormous summer populations of

California sea lions on Ano Nuevo and Southeast Farallon islands.

This unprecedented influx of young animals may reflect, in part, the

pressure of growing populations in ‘the Sbuthern 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

temperatures recorded along this

1982 by a severe “El Nlnc” event

temperatures.

coast since 1977 were compounded

with markedly elevated water

in

The numbers of pinnipeds cou~ted 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 lower 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

summer population actually greater

(an increase of 4,2%). The steady

in central and northern California

imnugration into the area in 19S2.

6,776 in 1980 to 7,562 in 1981 (an

than that of the previous spring

growth in numbers of harbor seals

may have been augmented by

Harbor seal numbers increased from

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 summer seaeon.

California sea lions increased from 4,486 in 1900 to 7,935 in 1961 (an

lnCr@aSe Of 76.9%), and to 11,209 in 1982 (an l~CreaSe of 41.3%). In

1982 California sea lions represented 44.5% of the summer pinniped

count, while the breeding population of Steller sea lions accounted

fcr 9.7%.
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At Sea. An overall mean density of 0.05 animals/lun2 (AO. rY3 SE)

was obtained for the central and northern California area for Summer.

‘FhLs corresponds to an at-sea pinniped population of about 4,C64

animals over the shelf and slope (to the 2,OOO m isobath), and 5,579

for the entire area surveyed in the summer months. The mean density

obtained in summer was the lowest 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 predominant species in summer

months , representing 62.7% of U1 sightings. Northern fur seals

represented 22.8% of all sightings and were the second most commonly

sighted pinniped on transect surveys..

In summer the greatest pinniped densities were found in the

southern sector (34’’2O’N to 36”20’N) and over the shelf. In the shelf

depth region (0-199 m isobath) of the southern sector, a high summer

mean density of 0.26 animals/km2 (AO.34 SD) was obtained, The

pinniped population in this area was comprised ent~zely of California

sea lions, reflecting the proximity of the Santa

the rookery on San Miguel Island, 45 km south of

The distrfiut~on of pinnipeds at sea during

Lucia Bank area to

Point Conception.

the summer months 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 no~hward or southward commutes, the distribution

was patchy and cell-densities low. One area, however, deser?es

comment . California sea l~ons were seen in summer with great

frequency in the vicinity of Ano Nuevo Island, the most important

liauling Sround in central and northern California, and over Pioneer

Canyon, 30 km to the northwest. The latter area emerged during this

study as a major fozaging ground for the pinn~peds associated with mo

Nuevo Island, and perhaps Southeast Parallon Island as well.
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PAUNAL  SUMMARIES: PINNIPEDS

Autumn

On Land. The pinniped population of central and northern

California reached its annual peak in autumn due to an influx of

subadult and adult male California sea lions during that species’

post-breeding season dispersal f~m the islands of the Southern

California Bight. In each year, the autumn count showed a uniform

increase over that of summer. The population on land in October 1982

was the largest recorded at 31,262 animals-a 24.1% increase over the

summer count of 2S,201.

The magnitude of the autumn peak increased each year from 15,763

in Otiober 1980 to 20,775 in September 19B1 (an increase of 31.8%),

and to 31,262 in Cctober 19S2 (~ iIICZeaSe of 50.5%). California sea

lions aCCGUnted f6r 77.9% of tlie 1982 total, with a population of

24,348 hauled-out on land in centrai and northern California—more

than double the summer count of this species. Harbor seals

represented 11.5% of the autumn survey total in 1982 with a population

of 3,599 counted on lend. Harbor seal numbers were down from the

maximum count of 10,724 in summer 1982.

Northern elephant seals, with a population of 2,026 yearlings and

juveniles on land, represented 6.5% of the autumn survey total in

1982.

The autumn pinniped distribution is essentially the distrilmtion

of California sea lions, With the exception of the mall autumn

population of northern elephant seals, all other pinniped species were

declining in number~.
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At Sea. The overall mean density of 0.21 animals/lnn2  (~0.12 SE)

obtained for the autumn months was the highest of the yeax,

corresponding to an at-sea population of 12,796 for the shelf and

slope (out to the 2,000 m isobath) 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 extrap&atio-n area.

The highest monthly mean density was obtained in September, as a

wave of California sea lions entered the central and northern

California area from the south. Not surprisingly, the greatest mean

density was recorded in the shelf depth region of the southern sector

(1.42 animals/km2  kl.73 SD). California sea

of all sightings in the central @ northern

of all animals seen on transect.

lions represented 75.3%

California area and s4.1%

In autumn pinnipeds were found in greatest densities in the

southern sector (34”20’N to 36”20’N), where a mean density of

0.56 animals/km2 AO.44 SD was obtained. High mean density of

1.42 animals/lan2  (A1.73 SD. ) was found on the shelf, and moderate

density was found on the slope (0.22 animals/km2  tO.20 SD). Moderate

densities on the shelf and slope of about 0.26 animals/km2  were also

obtained for the south-central sector (36”20’N to 38*30’N). V e r y  l o w

densities were obtained for all offshore depth regions (beyond the

2,OOO m isobath) in all sectors, reflecting the inshore distribution

of the California sea lion, the predominant species in autumn.

Figure 8 shows the distribution of pinniped densities in autumn.

Animals were widespread over the shelf, with little use of offshore

waters. The greatest densities were found nearshore along the coast

from Point Conception h the south to Monterey Bay. The pattern of

use in autumn suggests a migratory pathway for California sea lions
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FAUNAL SUM4ARIES  : PWNIPEDS

along the coast from San Miguel Island to Monterey Bay, where animals

began to be somewhat more dispersed at uniformly high density.

Notih of Monterey Bay, great use of two areas wae recorded: the

waters over the Pioneer Canyon off Point MGntara, and the waters over

Cordell Bank off Point Reyes. ~,th of these areas appear to be
.

important feeding grounds for California sea lions.
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FAUNAL SUMMARY: SEA O’lmns

As a result of the extensive h~est of sea otters for their

pelts in the last century, the population in California was =educed to

a smail zemnant found along the Big Sur coast. Since the 1930s, the

~pulation has increased in size and range; at present, sea otters are

found from Point Conception (34”27’N) .to Point Afko Nuevo (37°07’N).

The l~geSt  single count of sea otters, obtain- in 1976 by the

California Department of Fish and Game, was 1,565. Subsequent counts

m 1979 and 19S2 have been lower, leading the U.S. Fish and Wildlife

Semite (USFWS) to conclude that population growth has ceased, and

population size may have actually declined. The present population

estimate by USFWS is 1,300 independent sea otters (this figure does

not include dependent pups). Because of its compressed range,
.

relatively small population size, and vulnerability to oil in the

environment, the population of sea otters in Ctiifornia 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 USFWS

shore-based census of 19S2, indicate that the intra-renge distribution

has changed substantially since 19S0, resulting in increased use of

the Point Sur-to-cypress Point area and decreased use of the coast

from Point Piedras Blancas to Point Sur, and Monterey Bay. The

redistribution of sea otters suggests that the population is at, or

close to, the carrying capacity of its available habitat. The

redistribution is also important from a management standpoint, because

it argues for caution in the application of distributional data

collected in past years to present decision-making needs.

Spring and summer aerial suneys of 19E3 indicate that

approximately 6.7% of the present population is found south of ?oint

Buchon. with the large southernmost raft 10Cated off Shell Beach near

Point San Luis. Few sea otters are found south of this area. The
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greatest concentration of sea otters is found near Cayucos Point,

Cambria and San Simeon, and Point Piedras Elancas; the relatzve

abundance from Point Buchon to Point Piedras Blancas was 35.3% of the

total count. Prom Point Piedras Blancas north to Point Sur, 3@.1% 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 largest rafts in this

area found neax the City of Monterey, off Sequel Point near Santa

Cruz, and near Sandhill  Bluff, six miles north of Santa Cruz.

Figure 9 shows the general features of the present winter/spring

distribution.

.
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Winter

Winter ranked as the

density (0,95 animals/km2

season with the

fo .94 SE)- and a

(948.29 kg/km2) on a statewide basis (Fig.

second highest mean cetacean

mean cetacean biomass of

all cetaceans recorded yeex-round occur in this

Approximately 29% of .

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 to Point Conception. Although there is an overall

distributional bias of population favoring the southern sectors of

the state in any season, this mexked degree of imbalance is found only

during winter and summer.

Over the continental slope (100-1,0~0 fro), the favored depth

region for cetaceans in every season, statewide totals (67%) were

depressed due to the paucity of animals in the northern sector.

The gray whale southern migration helped distrfiute biomass

values nearly equally along the coastline north to south, and provided

continental shelf waters (O-99 fm) with almost 70% of the total

biomass (Fig. 10).

Three species in ranked order, northern right whale dolphin,

Pacific white-sided dolphin, and grempus,  accounted numerically for

91% of the cetaceans observed. ‘

The dominant species this season, northern right whale dolphin,

represented 42% of the cetacean fauna observed. The species was

completely missing from the most notihern  waters, and 90% of its

numbers occurred from Point Reyes south to Point Conception.
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This species,

continental slope,

although predominantly distributed over the

tended to move closer to shore and shallower

waters. A small percentage of the animals were found within the

100 fm isobath.

During winter the greatest number of schools of over 1,000
.

individuals and the greatest numbers of newborn notihern right whale

dolphins were obsened.

The Pacific white-s~ded dolphin, the second most numerous

cetacean seen in this season, demonstrated a general withdrawal fzom

notihezn 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

?arallon basin and the Point Piedras Blancas/140rro  Bay area.

Average school size of this species was reduced over autumn

values by approximately 33% statewide. This statewide 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, within the areas

of concentration, both the number of sightings and school size

corresponded to, or exceeded, the annual highs seen in aut-.

Only two sightings of young-of-the-year and three examples of

reproductive behavior were recorded during winter for Pacific

white-sided dolphins, The paucity of such eightings  is not surprising

considering the season; indeed the two newborn animals observed were

Inost

this

anomalous.

Although grampus was the third mst prevalent CetaCeaII (23%) in

season, it was the period of their greatest abundance. Average

school size was double

numbers; only sighting

that of any other season, as well as total

frequency fell below the annual mean.
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Their distribution contracted to the southern half of the state

from Point Montara to Point Conception. Areas of highest density were

Point Pines to Point Sur and adjacent t.o Point Conception. Secondazy

loci sf moderate to high density occurred fron Point Montara to Santa

Cruz and west of Morro Bay, The few small schools of grampus found

ncfih of Cape Mendocino in autumn had coalesced, by winter, into fewer

schools of greater numbers off Trinidad Head, Point St. George and, to

a lesser esctent, off Cape Mendocino.

Along with their southerly withdrawal there was a generalized

inshore movement. Although still predominately located over the

cont~nental slope, grampus schools tended to be found clustered in

shallower waters from 100 to 500 fm deep. This selection for

nearshcre  waters was in marked contrast to their spring distribution

across the 1,000 fm isobath. 4

Juvenile grampus may be found in any season,

percentage are observed during winter, One large

but the greatest

school of 4,OOO

animals recorded off Honterey Bay in February contaiced  200 young

animals.

Dan’s porpoises, in winter, became a minor element of the

statewide cetacean fauna, representing only 1% of the animals seen.

l’his was the season of lowest overall Dan’s porpoise wnbers, reduced

by almost two-thirds over peak autumn levels. Their distribution

becomes more homogeneous in winter, with animals leaving the high

density areas in the notih and spreading into the southern portions of

che study area. These anx.mals were predominately found over the slope

(79%) and in lesser percentages (13% and 8%) on the shelf and beyond

the 1,000 fm Isobath. AS with grampus, Dall’S porpoises tended to

occupy the shallower waters of the slope during winter, compared to

their congregation in autumn over the deeper regions along the

1,000 fm isobath.
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FAUNAL SUMMARY: CETACEANS

Harbor porpoises were a small but consistent percentage of the

total cetacean fauna. Numerically, winter ranked as their third most

populous season. Distribution, unlike the species previously

discussed, was heavily biased toward the northern portions of the

state, with 88% north of Monterey 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 along

open coastline, marked their preferred habitat. Only 5% of these

animals were more than 5 nm from the beach and none were obse~ed in

water deeper than 125 fm.

Sperm whales, always present offshore in some numbers, reached

their annual peak during winter. The majority were found well

offshore from Point Pines to Point Conception. A second concentration

of animals occurred between Point tiena and Cape Mendocino but, in

this area, distribution clustered along the 1,000 fm isobath rather

than farther offshore.

The remaining species of the cetacean fauna found along the

California coast contributed, to an insignific=t  degree, to total

numbers, biomass, or density values during this season. Small numbers

of large whales were recorded, but no discernible patterns of

occupancy or movement were revealed. Kiiler whales might be an

exception, since they were found only over the slope and predominately

in the notihern half of the state, indicating a slight inshore

movement during this season.

Winter is one of the more difficult seasons to analyze in a

generalized manner. Total numbers of animals in each of the three

winters showed a marked decrease at a greater rate than that expressed

by annual totals. Winter in year I of the study was the moSt populous

season, and by year III it ranked fourth. It is felt that the overtil

warming trends experienced, particularly in the last two years, have
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affected both the numbers of animals and species distribution in

central and northern California,

Spru7q

The cetacean population in spring totaled 23,899 individual

animals, with a statewide mean density of 0.54 animals/km2 (AO.41. SE)

and a mean biomass of

ranked third in total

mean density.

611.67 kg/hn2, On

seasonal elmndance

an annual basis, spring

and biomass and foutih in

Distribution of the species by depth region accounted for less

than 7% of the population in shelf waters, 86% on tne slope, and

slightly more than 7% offshore. The shelf suppotied  more than 75% and

the slope 21% of the seasonal biomass. Migrating gray whales were

primarily responsible for the high biomass percentage values in

nearshore waters.

The general north-south distribution of cetaceans in the study

area is shcwn in Figure 11. While precise sighting locations are not

indicated on the map, areas of significant biomass density are

delineated. Grid cells with the highest biomass values are adjacent

to the coastline and, as mentioned above, represent the gray whale

seascnal passage through the area.

Moderately high species diversity occurred in spring, with 13 of

a Poss~le 21 sP=cies seen in this season. Three species of toothed

cetaceans predominated in the OCS waters: northern right whale

dolphins, Pacific white-sided dolphins, and grempus. These species

are known for their gregexious  nature, Two other toothed species,

Dan’s and haxbor porpoises, were present in fair numbers, but not in

large or concentrated schools. Sperm, killer, and Baird’s beaked

whales represented tb.e medium to large toothed cetaceans seen in
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FAUNAL SUMMARY: CXTACEANS

spring. Gray, humpback, and minke whales were the only baleen species

seen in the season.

Northern right whale dolphins were the most abundant spec~es in

spring, but the population exhibited a decline in number as the season

progressed. Approximately 56% of these animals were sighted in March,

43% in April, and less than 1% in May.. Sightings were distributed

throughout the survey area, with waters of the southern half

suppotiing  approximately 25% more individual animals than the northern

half. Only one school of more than 1,000 animals was observed in thzs

season. Immature northern right whale dolphins totaled more than 200

individuals counted in seven sightings. One hundred of these were

within the largest school of northern right whale dolphins sighted

during the three-year survey, recorded of: Trinidad Head in April

1980 s The species tended to se~ect the continental slope for maximum

occupancy m spring, where over 50% of sightings and individuals were

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

Pacific white-sided dolphins were the second most abundant

species sighted on spring su~~eys. Pacific white-sided dolphins

displayed a fairly uniform distribution pattern along the entire

north-south range of the study area. More than 94% of these animals

occupied 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 May. Schools sizes in spring were relatively small for this

species, with more than one-half of the groups containing less than 9

animals. Only one school exceeded 1,000 individuals. No juvenile or

newborn animals were obse.wed in the 95 sightings recorded in this

per~od.

Grampus, the third most numerous species recorded in spring, made

up 19% of the cetacean pop?ilatioa with more than 4,4oo individuals

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

Point Conception and Monterey Bay. Depth selection by grampus

centered on the continental slope, where approximately 82% of the

animals were observed. Only a small number (2%) were in shelf waters,

and slightly over 16% were offshore outside the 1,000 fm isobath.

School sizes in spring were small to moderate and, with the exception

of a single group of 900 animals, 7“5% of-sightings were of 20 animals

or less. Grampus schools were often observed intermixed with other

cetacean species. These interspecific associations had no seasonal

bias and were recorded in all seasons.

Gray whales, during spring, accounted for approximately 4% of the

cetacean seasonal total. The majority of individuals observed in this

time period were migrating notihw~rd. The animals tended to transit

the central and northern C~ifornia coast in waters of the continental

sP.elf, where over 90% oi sightings were made. AS a result of this

nearshore travel, biomass in che area was correspondingly high. Many

of the northbound migrants were accompanied 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 months of April and May,

Dan’s porpoises were the fifth most abundant species

(>2%) in spring, but it was numerically their third lowest

sight ed

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

inside Monterey Bay.

Harbor porpoises were ranked as the sixth most prevalent species

in spring but contrtiuted less than 2% to the seasonal fauna totals.

Since they are primarily solitary animals, their groups rarely exceed

3 to 4 individuals. In spring their north-south distribution was
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somewhat spotty, with a small scattering of animals in the southern

potiion of the study area centering around Morro Bay. Based OR our

observations during this survey, these sightings may constipate a

small subpopulation of the species in the coastal portion of the

southern sector. Progressing notihward to the vicinity of Monterey

Bay, more significant numbers of animals began to appear. Except for

two or three isolated areas between Monterey 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

Mendociao  was occupied, to a major extent, almost year-round.

Harbor porpoises are a nearshore inhabitant; relatively few

sightings were made beyond the boundaries of the continental shelf.

More than 98% oi these animals 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 are generally

prevalent along open unprotected coastal areas as well.

Several other cetacean species were sighted throughout the spring

-period: sperm, killer, humpback, and minke whales, Baird’s bealced

whales, Kogm SP., and pilot whales. With the exception of sperm

w“nales, Baird’s beaked whales, and pilot whales, total numbers of the

other species listed above were insignificant.

The sperm whales selected to occupy slope and offshore waters in

about equal proportions. Most spring sightings were in the northern

and notih-central sectors, in waters averaging 900 fm or greater.

Pods

down

of this species ranged  in n~er from as many as 10 individuals

to scattered solitary animals.

Baird’s beaked whale was the most abundant Ziphiid in OCS waters

of central and northern California during the three-year survey. TWD

sightings occurred in spring totaling 11 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

CETACEANS

other farther

offshore west of Point Piedras Blancas. The species appexently moves

inshore to the continental slope in periods of warming water,

Pilot whales, while uncommon in northern and central California

waters, were sighted twice in spring. Both sightings were in fairly

deep water we”st of Point Conception. The two schools consisted of 20

and 8 individuals each, with the larger containing 4 juvenile animals.

Summer

The overall mean cetacean density in summer was 0.55

(*0.40

winter

ranked

animal

animals/km2

SE), resulting in a seasonal ranking of third behind autumn and

season. In terms of total abundance and biomass, the period

fourth . Biomass values were equivalent to 382.74 kg/km2; tOtal

abundance was

Distribution of

southern half of the

equal to 16% of all cetaceans.

the population was biased in favor of the

study area, where more than 93% of the animals

were recorded. A similar distribution pattern, favoring the southern

sectors, also occurred in the winter period (93%).

The continental slope supported almost 64% of the summer cetacean

population, a decrease of 22% from spring. Although the shelf also

supported fewer animals when compared to spring, the difference was

less than 1%. Summer had the highest seasonal percentage of animals

in the offshore region, which supported 30% of the population.

Biomass percentages’ in the three depth regions varied from 35% on the

shelf, 47% on the slope, to 17%

markedly from those

the values recorded

coastal waters were

recorded in

in autumn.

responsible

offshore. These percentages differ

spring and winter, but are similar to

Migrating gray whales traversing ‘

for elevating shelf biomass values in
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both spring

FigGre 12.

.

and winter. Summer biomass densities are displayed in

Spec~es diversity in this period increased slightly over spring

months, with representatives of 15 different toothed and baleen

species” sight~d, The most abundant cetaceans observed were Pacific

white-sided dolphins, northern right whale dolphins, grampus, and.
Dan’s porpoises. Other species, while not seen in great volume, were

present in sufficient number to impact seasonal density and biomass

values . These less numerous species included harbor porpoises,

humpback, sperm,

The Pacific

gray, fin, blue, and killer whales.

white-sided dolphin was the most frequently

encountered cetacean in California’s OCS in the three-year survey.

Summer, for this sgecies,  was ttieir third most abundant season after

autumn and winter, and tney represented 41% of all cetaceans counted

in this period. More than 90% of the P~cxfic white-sided dolphins

were recorded in the southera and south-central sectors of the study

area. Only two sightings were recorded north of Cape Mendocino

(4(30309?1). Monthly animal counts within the season v.~ied somewhat,

with the largest percentage occurring in July (48%). The lowest

percentage of animals (22%) was recorded in June, with an increase to

30% in August. The continental slope, where 66% of these animals were

recordea, “was the favored depth region for this species in summer.

Only 8% were in water depths of less than

offshore region, School sizes paralleled

with more than 50% of the pods containing

100 fm and 26% selected the

those observed in spring,

less than 10 animals.

Juvenile Pacific white-sided dolphins were sighted five times in

summer and totaled 13 individuals. Sites of schools holding the young

anxmals were Dounded on the south by Point Conception and on the north

by Ecdega Head,
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Northern right whale dolphins comprised approximately 35% of the

summer cetacean population. This was the season of least abundance

fcr the species, when compared to the other three periods. The

animals were not observed in waters north of cape Mendocino (4G”30’N).

Ninety-nine percent (99%) of the animals and 86% of sightings were

south  Of 3E030’N. A progressive decline in percentages of abundance

occurred, with a high of 58% in June to a low of 18% in August. A

mean group size of 119 animals per sighting was the smallest seasonal

average, when compared to other periods. The largest school recorded

held 900 individuals. The species, following a fairly consistent

~rend, selected the continental slope as a preferred occupancy site.

Approximately 64% of the animals were observed on the slope, 35%

offshore, and less than 1% on the shelf, Juvenile northern right

whale dolghins were “sighted five times in this period. All schools
.

with young weze located between Point Buchon and Bodega Head.

Grampus accounted for 17% of cetacean tatals,  making it the third

most prevalent species in summer, The species was least abundant in

th~s period when compared to the other three seasons. They declined

by approximately one-third from spring levels, increased by one-and-

one-half times in autumn, and doubled in winter. Although the species

was widely scattered in OCS waters, approximately 94% of the annals

aad 95’% of s~ghtings were south of Cape Mendocino, very few animals

were in nearshore waters of less than 100 fm in depth, Seventy-five

percent (75%) selected the slope and 24? occupzed the offshore region.

The largest school of grampus seen in summer was composed of 300

animals . Sixty-nine percent (69%) of the remaining pods consisted of

20 or fewer individuals.

Dall’S porpoises ranked fourth numerically and represented

slight:y more than 3% of the season’s cetacean fauna. Summez, for

these animals, was a pericd of moderate abundance, and the season

ranked second when compared to their peak in autumn. The spec~es was

distributed to some degree throughout the entire notih-south  range of
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the study area, but waters south of Cape Mendocino (40 °30’N) held the

most animals (94%). Water depth preference continued (as observed in

spring) to be over the slope, where 59% of the animals were

encountered. A slight inshore movement by a portion of the population

was noted in this period, when 26% occupied waters of less than 100 frn

in depth. The shelf Uea between Point A?io Nuevo and Point Arena was

often frequented by this species. Eleven juvenile Dan’s porpoises

were sighted in summer months: two in June, six in July, and three in

August . The groups containing young were small, widely scattered, and

almost exclusively selected waters of the slope for occupancy.

Harbor porpoises numerically reached their lowest annual level in

summer. Sightings were widely dispersed from north to south in the

nearshore waters of the continental shelf. Significant concentrations
.

of the species occurred only in waters north of 39”00’N, wheze 68% of

the animals were recorded. Average group sizes were characteristically

low for the species, with a seasonal mean of 2.5 animals per sighting.

There was a range in pod size from 1 to 7 animals. The sole exception

to the above was a sfigle sighting of 37 individuals near Foti Bragg,

in August of year 1. Juvenile animals were observed four times in the

season, but no geographical bias was noted in

which were scattered between Point Buchon and

the sighting locations,

Point St. George.

Predominant baleen species recorded in summer included humpback,

gray, fin, and blue whales. This was the second most abundant period

for humpback whales, surpassed only by autumn. The species tended to

aggregate in the Faxallon basin and/or adjacent waters. Abundance

levels increased monthly from June to August, reaching an annual peak

in the period August through November.

Gray whales were at their lowest annual numerical level in

summer, with sightings of essentially “resident” animals, Some

portion of this migratory species selectively occupy predictable areas

for “summering”. These areas include the Farallon Islands, the
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KMmath River mouth, the Big Lagoon/Patricks Point area, and the

St. George Reef off Crescent City.

T=n znd ~lue whales were both present

spring k-hen neither species was observed.

in summer, in conrrast to

Sightings of these two

species increased in frequency as the season progressed, reaching an

annual high in autumn. 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 autumn.

Sperm, killer, Baird’s beaked

collectively represented only 0.5%

and Cuvier’s  beaked whales

of the seasonal cetacean total.

sperm whales were the most 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 fm isobath. Pod sizes, several in

excess of 10 animals, weue highest in summer

included the largest group (24 animals) seen

SPrin9r s~e~r and autumn ObSeITJatiOIX3  were

northern half of the study area, in contrast

were scattered in the southern portion.

for this species and

in the three-year survey.

predominantly in the

to wintez

Killer whales, Baird’s beaked and Cuvier*s beaked

exhibited a mixed pattern of occupancy in summer, with

sightings which

whales

killer whales

tending to select waters of the notihern half of the state. They

generally confined themselves to the continental slope and shelf, and

pods seldom exceeded 3 to 4 individuals each. Juvenile killer whales

were seen in every season including summer. Sexual activity was

observed only m autumn (October).

Slqhtings of two Ziphiids, Baird’s and Cuvler’s beaked whales,

occurred most frequently in summer and autumn. Distribution of both

species favorsd rlie sourhern half of the study area Ln summer months.

Baird’s beaked whales occupied slope waters in this period, while
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Cuvier’s beaked whales selected waters beyond the 1,000 fm isobath.

No immature animals of either species were obse~ed in summer.

Autumn ranked first

cetacean density of 1.08

as the most

animals/kln2

populous season, with a mean

(kl.24 SE) (Fig. 13). This was

the period of greatest animal dispersion throughout the study area,

with no region or depth regime lacking occupancy. When compared to

the previous season, animal numbers and density values increased over

the slope, in particular within the central portion of the state

between Point Piedras Blancas and Cape Mendocino. Biomass values

shifted in a similar 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 FeralIon basin. Animal numbers in the

usually sparsely occupied northern sector increased tenfold over the

summer seasor., mainly on the continental slope, with some small

increase ( <10%) over the shelf.

Overall animal numbers increased almost 110% over the summer

populations . Of the seventeen species encountered statewide during

this season, ten reached their annual meximums. Pacific white-sided

dolphins reached their highest annual numbers in autumn, almost three

“times greater than the summer average. Northern right whale dolphins

ranked seccnd numerically in this season, increasing by approximately

50% over sunmer numbers. Grampus increased by 60% and ranked third in

seasonal numbers.

The massive influx of Pacific white-sided dolphins into the study

area was marked by substantial increases of numbers over the slope,

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 slope.
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Statewide 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 animals (83%). Areas of

highest density (>4 animals/km2)  were to be found at three

locations: Fort Bragg to Bodega Head, Point Montara to Santa Cruz,

and Point Buchon to Point Conception. Statewide density averages were

the highest for any season and average school sizes also increased,

doubling summer values. These larger schools, however, were found

predominantly over the slope and, in many cases, represented the

increased population found in the northern half of the state.

These obsemations raise the.possibility

of Pacific white-sided dolphins represents an

subpopulation  arriving in coastal waters from

that this autumn influx

identifiable

much farther offshore.

Since actual statewide counts over the other three seasons vary less

than 7%, it

population:

shifting in

much

=is

larger

is likely that we are seeing two elements of this overall

one “resident’* portion to be found year-round, although

distribution notih-south  on a seasonal basis, and a second

‘“visiting” population which moves on an inshore-offshore

into coastal waters in autumn.

Northern right whale dolphins increased in numbers and extended

their range during autumn. Distribution, although broader,

demonstrated two distinct voids: one

Bragg, and the other from Point Mena

Approximately 36% of the

marked increase over the

season.

animals were

less than 1%

from cape Mendocino to Fort

to Point Ano NueVO.

fcund in northern

seen there in the

waters, a

previous

There was also a bimodal shift in distribution, with a large

reduction of both numbers and overall percentage of occupancy away

from the slope and toward the shelf and offshore waters. The most
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dramatic change was their movement offshore and selection for water

depths Considerably deeper than 1,000 fm — a phenomenon completely

lacking tl.e remainder of the year.

Late autumn appears to be the beginning of the calving season,

with ~% of the annual crop noted at this time, followed by the largest

annual newborn increment (70% of observed newborns) in winter. Sexual

behavior was frequently observed in large schools containing newborn

animals, but never recorded in smaller schools (<30 animals) and

infrequently in groups lacking newborns.

Grampus, to a lesser degree, demonstrated changes in population

numbers and distribution, similar tc the northern right whale dolphin

and Pacific white-sided dolphin. An ovexalL increase in numbexs of

about 60%, and modest movement into the northernmost portions of the

study a“ea, generally paralleled the behavior of the other two major

species. However, unlike the other species, grampus moved primarily

into shelf waters and showed marked reduction in offshore occupancy.

While numbers of sightings over the slope increased, the percentage of

total population utilizing these waters remained constant from summer

into aiitumn. The most significant increases (>95%) were found in the

coastal shallows from Santa Cruz south to Point Conception.

Population numbers and average school .91ze, for Dan’s porpoises,

reached annual maxmnum values in this season. This species generally

withdrew from the southernmost portions of the study area, and

realigned its distribution from shore seaward. In comparison with

summer figures, the shelf and slope waters lost approximately 10% of

the overall population, with an attendant increase of occupancy

offshore (>i,000  Em),

This shift northward and offshore was more pronounced during the

third year of the study. Average school size, always at maximum

.anual values in autumn, steadily dropped in year 111 to 3.1 an~nals
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per school , in COntraSt tO 4,6 - 5,6 recorded in prior years. It is

felt that the general seasonal movement into cooler waters seen in

autumn was exacerbated by the overall E1 Nifio conditions found in the

third study year. Also, the reduction in school size and the widely

dispersed pattern of distribution might be a feeding strategy to

compensate

widespread

for reductions in prey availability due, again, to the

elevation of sea surface ”temperatures.

The harbor porpoise, never an abundant species, reached its

population and average school size maxima this season. Distribution

was 99% over shelf waters, with 74% in the northern portion @f the

state, north of Point Arena. A small consistent subpopulation was

found scattered .in the south, ranging between Point Buchon and Point

Conception. This isolated group o,f animals infrequently exceeded 5%

of the state’s total sightings or population.

All of the major large whales, with the exception @f gray and

sperm whales, achieved their maximum n’mbers  during this season,

Blue, fin, and humpback whales (Fig.is), although considered

migratory, spent considerable time in

in the Farallon basin. Killer whales

of Point wena and across the slope.

central California, particularly

were found most frequently north

Baird’s beaked whales favored

the warmest seasonal waters, occurring in greatest numbers between.

Point Arena and cape Mendocino in the notih, and between Point Sur and

Point Buchon in the south. Minke and sei whales, never common, were

both recorded during autumn.
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The seabird fauna of central and northern California OCS is

large, diverse, and visually conspicuous from the shoreline t,; waterg

hundreds af kilometers at sea. Yet, despite the presence of tka)or

human population centers in the area, several ma]or aspects of seabird

occurrence and abundance were poorly known until recently. This was

especially true with regard to a.number of familiar 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

shcre, and substantial information ~out colony sizes and locations

(reviewed in Ainley 1976, Sowls et al. 1980). The nesting fauna of

the Farallon Islands was well studied and the occurrence of seabirds

on Monterey Bay had been considered in some detail (Ainley and Lewis

2974, StallCup 1976, DeSante and Ainley 1980). The biology and

~coIogy of about fifteen species had received attentian during the

past two decades. our study provides the first ~~antitative analysis

of the abundance of all the seabirds in time and space; as such, it

facilitates interpretation of the earlier seablrd research in the area

and clari:ies  the relative importance of various locations to each

group of birds.

Seabirds recorded here attend nesting colonies in all corners of

the Pacific Ocean, Bering Sea, Arctic ocean, zniand North .Amerzca and

even the North Atlantic. There appear to be acceptable records for

102 species of seabirds in central afid northern California, excluding

waders, shorebirds except phalaropes and primarily non-marine ducks,

gulls, and terns (Jones et al, 1981). Of this number, we found about

thirty to thirty-five to be at least moderately numerous in z given

seascn; tt,lrt.y-four species are exceedingly rare (Table

with regiow TO rhe south and north (e.g. , the Southern

Bight, Orsgon-Washington, Gulf of Alaska;, the fauna of

co.+.hern  California is dominated numerically by species

3). Compared

California

central and

with ccol-water
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Table 3. Seasonal status
California OCS.
be applicable.
anseriforms are

of marine birds of the central and northern
In some species more than one category may

All shorebirds except phalaropes and most
excluded. Status is defined by season of

maximum numbers. Pacific breeding range center is
identified following scientific name (after Palmer 1962).

Breeding species (18)

Fork-tailed Storm-Petrel (Oceanodroma  furcata); Alaskan marine
Leach’s Storm-Petrel (Oceanodroma ieucorhoa);  Alaskan marine
Ashy Storm-Petrel (Oceanodroma homoct?roa);  California Current
Double-crested Cormorant (Pha/acrocorax auritus);

eastern North Pacific
Brandt’s Cormorant (+halacrocorax peniclllatus);

California Current
Pelagic Cormorant (Pha/acrocorax pelagicus);  Alaskan marine
Heermann’s Gull (Larus heermanm);  Gulf of California
Western Gull (Larus occ;dentalis);  California Current
Caspian Tern (Sterna caspia); north Temperate inland
Forster’s  Tern (Sterna forsterl); north Temperate inland
Least Tern (S#erna  antik%-um); coastal California
Common Murre (Uris aa~ge);  Alaskan marine
Pigeon Guillemot (Cepptws  columba);  Alaskan marine
Marbled Murrelet (9rachyramphus  marmoratus);  Alaskan marine
Cassin’s Auklet (Ptychoramphus aleuticus);  Alaskan marine
Rhinoceros Auklet (Cerorhmca  monocerata);

southeast Alaskan marine
Tufted Puffin (tinda cirrt?ata); Alaskan marine

Brown Pelican (Pelecanus  occidentak$),  {nested until 1959.
not thereafter; now mostly a summer resident); Gulf of California

Winter residents/visitors (26)

Common Loon (Gavia  immer);  north Temperate inland
Arctic Loon (Gav;a arctica); Arctic inland
Red-throated Loon (Gavfa stellata); Arctic inland
Western Grebe (Aechmophorus  occfdenfalis);  Temperate inland
Red-necked Grebe (Podfceps grisegena); north Temperate inland
Eared Grebe  (Podiceps  nigricollis);  Temperate inland
Horned Grebe (Podiceps aurifus);  north Temperate inland
Laysan AJhatross  (Diomedea  jmmutabdis);  Hawaii
Northern Fulmar  (Wmarus glaciahs);  Alaskan marine
Short-tailed Shearwater (Puffinus  tenwrostr~s); southwest Pacific
American White Pelican (Pe/ecanus erythrorynchoa);  Temperate inland
Black Scoter  (Me/andta  nigra); Arctic coast
Surf Scoter (Melan!tta  persplcilfata); Arctic CoaSt
White-winged Scoter (/Me/anitta fusca); Arctic coast
Red-breasted Merganser (Mergus serrator);  Temperate inland
Harlequin Duck (Hwtr[omcua h~strlonicus);

Temperate-Arctic inland
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Table 3. Continued.
Winter residents/visitors

Oldsquaw  (C/angula  hyemalts);  Arctic-Subarctic coast
Xew Gull (Lafbs  canus); Alaskan inland
Ring-billed Gull (Larus  cfe(awarens;s); Temperate inland
California Gull (Larus  cahformcus);  Temperate inland
Glaucous-winged Gull (LSrUS  glaucescens);  Subarctic coast
Herring GU1l (Larus  argentatus); Alaskan inland
Thayer’s Gull (Larus  thayeri); eastern North America
GlauCouS Gull (Larus  hyperboreus);  .AlaSl@  coast
Black-legged Kittiwake (Rmsa trdactyla);  Alaskan marine
Ancient Murrelet  (Synthliboramphus  antiquus);  Alaskan marine

Spring/autumn migrants (15)

Flesh-footed shearwater (Puffinus  carnetpes);  Southwestern Pacific
MottLed P?trel  (Pteroaroma  inexpectata); Southwestern Pccific
Brant (flranta bermcla); Arctic coast
Red Phalarope  (Pha/aropus  fuiicarws);  Arctic-s@arctic coast
Red-necked (Northern) Phalarope  (Phataropus  Iobatus);  S’ubarctkc i.nl~d
Pcmarine Jaegex  (Sterocorarws  ,pomarmus);  Arctic knla.nd

Parasitic Jaeger (Stercorarws  parasiticus);  Arctic inland
Long-tailed Jaeger (Stercorarius  /ongicaudus);  Arctic inland
South POIU Skua ( C-atharacia  maccorm/c/u  ) ; Antaractlc
Laughing Gull ( Larus atrmlla ); Temperate inland
Bonaparte ‘ s Gull ( Larus phdade/ptua  ); FWC:ic inland
Sabine’s Gull ( Xema salww ); Arctic inland
Common Tern { Sterna hirundo  ); Temperate inlafid
Arctic Tern ( Sterna paradisaea  ) ; Arctic inland

Horned Pu f Sin ( Fratercu/a corn/cu/ata  ); Alaskan marine

Summer/autumn ( nonbreeding ) residents/visitors ( 9 )

Buller’ s ( New Zealand ) ShearWater ( Puftinus bu/ler/  );

southwestern Pacific
Black-foot ed Albatross ( D/omedea  nigrfpes ); Hawaii
Pink-footed Shearwater ( ?uffmus  creatopus ); south Pacific
Sooty Shearwater ( Puffinus  griseus ); south Pacific
Black-vent ed Shearwater ( Puf finus op!sthomelas );

Baja California marine
Black Storm-Pet re 1 ( Oceanodroma melama ); Baja California marine
Royal Tern ( Sterna maiwma  ); Gulf of California
Elegant Tern ( Sterna elegans ); Gulf of California
Xantus’ Murrelet ( Synth/iboramphus  hypoleucus ); southern California

Rarities ( 32 )

~~e.ll~w-bi~~ea  Loon ( Gaiqa  adamsii  ); Alaskan inland
Short-taQed Albatross ( Diomedea  albatrus  ); northwestern Pacific
Wandering Albatross ( D/omedQa e,w/ans ); .Antarctis marine
Cape Petrel ( Dapt/on  capense ); Antarctic marine
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Table 3. Continued.
Rarities

Cook’s Petrel (Pfefodronm  cootii); south Pacific
Stejneger’s Petrel (Pferodroma Iongirostris);  southeast Pacific
Solander’s Petrel (I%erodroma so/andri); southwest Pacific
Streaked Shearwater (Catonectris /eucome/as); Japan marine
Greater Shearwater (Puffinus  graws); Atlantic
Manx Shea.rwater  (Puffirws  puffinus); Atlantic
Townsend’s Shearwater (Puftinus  aurkulam);

Pacific Mexico marine
Wedge-rumped ( GalapagOS ) Storm-Petrel ( Oceanodroma  fethys );

Tropical marine
Least Storm-Pet re 1 ( Halocypkna rmcrosoma );

Gulf of California marine
Wilson’s Storm-Petrel ( Oceamtes oceanicus );

southern oceans, Antarctica
Whit e-t ailed Tropicbird ( PhaeMon Iepfurus ); Hawaii
Red-billed Tropicbird  ( Phaethon aetherew );

Gulf” of California marine
Red-tailed Tropicbird  (Phaethon  rubricauda); Hawaii
Blue-footed Booby (Wa ?mbouxfi); Gulf of California marine
Brown Booby (Su/a kucogaster);  Gull of California marine
Red-footed Booby (Sula sula); Central American marine
Magnificent Frigatebird  (Fregata  mmgnfticerm);

Central America msxine
King Eider (Somaterja  speotabdis); Alaskan coastal
Fmnklin’s Gull ( brus ppixcsn ); north Temperate inland
Little Gull (/.arus  mmutus); eastern North American
Common Black-headed Gull (tarus  ndifwndus);  eastern north Atlantic
Lesser Black-backed Gull (Lams WSCUS); eastern Nofih America
Black Tern (CMidonfus mger); Temperate inland
Black Skimmer (RynchoPs mger); Gulf of California marine
Thick-billed Murre (Una  Iomha); Alaskan marine
Craveri’s Murrelet  (Synt/t/iborampus craverf);

Gulf of California marine
Leaet Auklet Aethia PUSIILS; Alaskan marine
Parakeet Auklet ( Cyc/orrf?ynchua  ps~ttacula ); Alaskan marine
Least Auklet ( Aethia pusllla ); Alaskan marine
Crested Auklet ( Aethis cnstatella  ); Alaskan marine

affinities ( boreal Notih Pacific, especially, where Upwelling

prevails ), but the fauna also includes emaller  numbers of subtropical

species, particularly during late summer and autumn. The density of

birds and their biomass per unit area (standing stock) are quite

comparable to figures published for Oregon, the Gulf of Alaska and

Bering Sea, and are much higher than those reported for southern
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California (Wiens and Scott 1975; Briggs et al. 1981; Schneider and

Hunt 1981). When maximally abundant, seabirds may number ahc~t

6,5 million, and may consume 200,000 metric tons of food per year

(Fig. l~,15;. The seasonal cume of total seabird biomass shcws

abrupt swings of up to 200%, reflecting migrations and breeding

events. The probable effects of the California version of the intense

El Nino event appear in autumn-w~nter 1982-S3, with a 69% reduction of.
average December-January biomass, compared ,to the previous two years.

In large part, this drop reflected low relative numbers of bzrds that

nest notih of California and winter in the study area. Bird numbers,

bicmass, and diversity were always highest over the continental shelf

and lower farther offshore. The relatively broad shelf areas north of

Cape Mendocino,  from Monterey to Bodega and south of Point Buchon

always supported the greatest concentrations.
.

Although seabirds have many fascinating anatomcal, physiological

and behavioral adaptions enabling them to fly, dive, and capture food

animals at sea, all must return to land to reproduce. AS a

consequence of adsgtation  to life at sea, many seabirds are very

ungainly on land where they are highly susceptible to predation.

Accordingly, most nest on isolated islands and rocks offshore that

supporz no terrestrial predators. Nests or scrapes are constructed on

the surface or tunnels may be excavated in island soil. some seabirds

including cert=n alcids and petrels, merely nest on ledges or in

crevices. Among all procellariiforms  (albatrosses, fulmaxs,  petrels,

shearwaters) a maximum of one egg is layed each year while in

cormorants, grebes and sea ducks the clutch may exceed five eggs.

14any seabirds, especially the procellariiforms, delay the time of

fizst breeding for several years.

The nesting fauna of central and northern California currently

comprises seventeen species (the Brown Pelican has not nested here for

about 24 years; Sowls et al. 1980). Their aggregate numbers are
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Figure 14. Monthly mean density of all seabirds
in waters of central and northern Caiifomi~ 1980-1983.
Scale for converting individual density to extrapolated
total population appears at right. Vertical bars depict
:1 se. for bird density in all density figures in this
report.

.
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Figure 15. Monthly mean density of all seabird biomass
In watera of central and northern California, 19W1983.
Scale for converting biomass density to approximate
monthly consumption appears at right.
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FAUNAL SUMMARY:

presently around 0.85 ml.lion and are increasing due to rapid

Seabirds

expansion of the Common Murre population (Table q ). Cormorant nesting

nuutezs declined by about 15% during our study though their overall

population numbers were stable, while the Western Gull nesting

population was fairly steady. Because of their burrow- or crevice-

nesting habits we could not assess population trends among the other
.

nesting species.

The most numerous of the nesting residents are the murre

(0.52 million), Cassin’s Auklet (0.13 million), Brandk’s Cormorant

(0.06 million), and western Gull (0.04 milllon). The seasons and

locations of greatest abundance of these and twenty other abundant

species are listed in Table 5, Of greatest impofiance to seabirds

nesting m California are the colonies at the Farallon  Islands, Point

Reyes, Trinidad Head, and Klamath River to Castle Rock. Castle Rock

at Crescent City harbors nesting populations of eleven species

lncludzng an estimated 142,000 Common Murres. It appears to be the

largest murre colony in the northeastern Pacific east of Kodiak

Island, Alaska. The Farallon  Islands presently support nesting

populations of twelve seabird species and clearly are the most

important bird colony sites in the U.S. south of Alaskz. In addition

to being the site of California’s second largest murre colony, the

.Parailones  suppom tk,e largest extant colonies of three species that

are essentially endemic to the California Current — Ashy Storm-

Petrel, Brandt’s Cormrant, and Western Gull. The 105,000-bird colony

of Cassin’s Auklets here may be the largest in the U.S. (Sowls et al.

1978, Varoujean and Pitman 1979, Sowls et al. 2980, Vermeer et al.

1983 ) .

ZtAring early July, we counted as many as 381,244 birds of all

surface-nesting species (cormorants, quils, and murres) along the

cenzral and nortl!ern 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 immigration from
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Table 4. Numbers of seabirds (1,000’s) nesting in California ~ompared wilh totals for contiguous regiorm.

43
U3

I

Species nesting exclusively 411 Alaska are uot listed:

California

S p e c i e s

Fork-tailed Storm-Petrel

Leach’s Storm-Petrel

Ashy Storm-Petrel

Black Storm-Petrel

Double-crested Cormorant

Brandt’s  Cormorant

Pelagic Cormorant*

Brown Pelican

Glaucoua-winged  Gull

Herring Gull

Western Gull

Common Murre

Pigeon Guillemot

Marbled Murrelet

Ancient Murrelet

Xantus’ Murrelet

Cassin’s Auklet

Rhinoceros Auklet

Tufted Puffin

Alaska — .
Total Southeast

5,000.0

4,000.0

0

0

7+

Q.1

90.0

0

500.0

0.3+

()

5,000.0

200.0

Present

400.0

0
600.0

200.0

4,000.0

24.(3

140.0

0

0

0.6

0

16.6

0.4

0

40.6

0.9

Present

40.0

0

4.0

40.1
- 74.0

British
$olurnbia

98.2

12.7
0

0

2 . 1

0.4

10.0
0

29.5

? ’

o

8.3

6.0

Present

42.3

0

1,063.0

22.5

324.1

Washington

3.8

7.3
0

0

0.1

0.3

2.8
0

20.9

Present

1.9

23.9

o.?

Present

o

0

0.2

42.4

119.8

Central-
!zE&!U Northern

<1

136.0

0

0

i.7

16.2

6.6

0

0

0

9.9
426.13

0.3

18.3

4.0

0

1.5

58.4

15.4
0

0

0

39.7
51a.74

2.1 12.5

Present 2.0

0 0

0 0

().2 108.9

0.2 0.4

6.6 0.3

Southern

.0

Present

1.2

0.2

0.4

5.8

0.5

2.7
0

0

11.2
0

2.2

0

0

3.5

22.3

0

0

1.

2.

3.

4.

Sources include Heath (1915), Manuwal and Campbell (1979), Sowls et al. (1978), Sowls et al. (1980),
Varoujean and Pitman (1979), and Willett (1912).

Includes Red-faced Cormorant (P. uvize) in Alaska.

Data are fromVaroujeanand Pitman  (1979) x 1.67 to compare with numbers for other regions.

Current estimate (this study).
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1(1.  1

58.4

15.4

,?>.  h

. )9.  /

518.8*

131 .2

0.2

1.()+

2 4 . 6

N.A.

17.4

l’.  !.lk 1111)1,11)1)’  IW.111

,i,.llsilv  JL s,..1..— ..—. .

0. } t,)  1 .  I  hlriJs/kmz

Are.is  of greatest
l:6bIIc tit]lr.rt ion

Slope and o f f s h o r e  Ieglol,b  llort  II of
I:irpe  McIIdoc  i  n o  and sout  Ii of  I’uil}t
BII(.  IIOII; c o l o n i e s  at lilt It. iiivcr
Ih)rk, (:a St]~ Rork.

Fdrallones  Basin and W) jaceIIt
sll[)r  L,l i[le.

SIICIrel Ine n o r t h  of  Point Reyeti.

Shelf  w a t e r s  and shore  hue Monterey
lrr ftrrdega  and south  o f  l’oint  IJllchon.

Shelf  waLers  a n d  ahorellnc  trom
M o n t e r e y  to Brrrlega, especial 1 y
Ftrrallcrn  I s l a n d s .

Shelf  WaLers  n o r t h  of liureka  a[td
trrm  Point  Reyr?s  t o  M..rnLerey;
Castle  Rock,  Farallon  Islands,
Rocks  a t  ‘rrinidad  Ilead,  Point  Reyca.

Slope w a t e r s  P o i n t  [’iii~s  Lo Fort
ttt-agg,  e~pecially  Cordell  fJal,  k-
Ascenc  ion  Canyon;  Faral  10II  I slands.

Slope and  o f f s h o r e  w a t e r s .

Sl]elf  waLers  a n d  coastline  Poi  IIt.
Montara  to Bodega,  Nontercy  Bay.

S[)e’. ills——— . .—

l.edclI’s SLrrrm-
I,,:t ~el

,,

,,

,,

,,

!,

,,

Brandt’s

l:ol’l!lclt-dllt

[). j LCI  11.  > l,ir,l  S/k1112

N.A.

0.1 trirds/ku)2

0 . 4  to 0.5  hird:;lkm~

M.iy-Augus  L

Pelagic
CorIKrr.2nL

t!tuwo  Pellc’rn-’”

Western Gull May-Nt)vemher,, ,,

,, ,, 4 . 8  trr 5.7 frirrfsfkmzCommon  Mu r re September -
.Izrnuary

!,

,,

,,

!,

Cassin’s  Auklet 4 . 6  t o  E1.1  hirrfs/km2

1 . 5  10 1 . 9  L211ds/ku12

(). [1 to 1.6 b i r d s / k m2

N.A.

1 . 8  hircfs/1.m2

N.A.

Dticend)er-Mirrcli

Win LcL-
Visi  Lor

,, ,,

1, ,,

,, ,,

April  ,ml
November

f)eceurber-tlarch N e a r s h o r e  w a t e r s  P o i n t  Mon Lara  Lo
lforhga.

Slope w a t e r s  n o r t h  of Monterey  i!u],

Nearshore  waters  nor  Lh of C a p e
Mendrrc  lno; Tomales  f3aY.

Western Grebe

Northern Fulrr.lr

S u r f  ScOter/
WiIi Le -winged

Scoter

f)ecember-March

October -t[arch
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Nigrant

,, ,,

,, ,,

Summer-f
ALI t umn

Nonhreeding
Res ident

,, ,,

,, ,,

,, ,,

.hnt Itlucd  .

species

(:alltornla  Gull

Herring  Gull

Black -1egged
Kitt  lwake

Red Phalarupe/
Red-necked

Phalarope

ihrnaparte’s  Gull

Common  T e r n /
Arctic  Tern

B l a c k - f o o t e d
Al fJat  ross

Bull cr’s
Shearrwater

P i n k - f o o t e d
Slwaruater

Sooty Shearwaters

M(JIILIIS  ut
$rctl  LL!Sl

dblllldilllct’. . . . —

(h. tobcr-tlilrct]

f)e,enJbcr-M,lrch

lJticemizcr-March

April-May and
Septemher-

Novel!lher

Al)ri  l-May and
AURUSL  -

September

MJY-JUIY

J u l y - O c t o b e r

.fune-Augus  t

May-Ju  I y

Pettk montlily  mean
dc!l>ily  a t  SC. !——-  — — . - — -

1 . 4  LO 2 . 5  b i r d s / k m2

( ) . 8  tu 1.8 birds /kni2

2 . ( )  to 2 .4  birds /kn12

1 5 . 2  t o  17.6  b i r d s / k m2

0 . 8  LO 3.3 birds/km2

1 . 2  to 1 . 5  b i r d s / k n 1 2

.

0 . 1  t,, 0.5 lrirds/km2

0.9 b i r d s / k m2

0.8 birds/km 2

17.3 b i r d s / k m 2

I~e~k ~~,,,,da[,,~

at Codstlitle
( 1  0 0 0 ’ s ) ’–2—  —-.  .—

4.5’”

7.1*

N.A.

19.3

4.h’

N.A.

N.A.

N.A.

N.A.

2 0 . 0

Are,is  of  grvalcst
cuncent  rat  ion—.— —.———  . ..__

Slwlf  waters and shore] ine  SOIILII of
P o i n t  Arena.

Shelf w a t e r s  a n d  simrcl  iIIe nortil  of
Monterey Bay.

Slope  and of fsi)orc  w a t e r s  n[, ret,  of
Point  Sur

Slloreliue  in s p r i n g ,  sloIw waters  in
f a l l , e s p e c i a l l y  in areas  uf conver-
gence  b o r d e r i n g  smf  wiLiIIIl  upwel lillgs.

Ubiquitous over shelf .

U b i q u i t o u s  in S1OPU  and nearshore
w a t e r s  d u r i n g  migrat  ioit.

Slope  w a t e r s  C a p e  Menciocizro  nortiiwtzrd.

S l o p e  wsters  Point Arens  t o  C a p e
Mendoclno  a n d  Cordell  Bank  to P o i n t
Aiio  Nuevo.

S h e l f  w a t e r a  Point  Sur LO T r i n i d a d .

Si]elf  w a t e r s  P o i n t  Sur  to 130dega,
e s p e c i a l l y  M o n t e r e y  B a y .

1. For n e s t i n g  s p e c i e s ,  p o p u l a t i o n  a s h o r e  i s  t o t a l  n e s t  i n g  poptllati.m  ( S o u l s  et al  . 1980}  w h i l e  f o r  other  apccies,  tile m a x i m u m
coastal  count  i s  g i v e n .

2 . B r o w n  P e l i c a n s  nested  i n  c e n t r a l  C a l i f o r n i a  aa ldte  as a b o u t  1959, but n o w  n e s t  only a s  f a r  n o r t h  a s  Santa  Barbara  Cilarmel;
silorcliae  p o p u l a t i o n  i s  our S e p t e m b e r  1 9 8 1  count o f  p r i m a r i l y  Nexican  n e s t i n g  b i r d s .

3 . P o p u l a t i o n  f i g u r e  f r o m  t h i s  s t u d y ;  s h o u t  2 0 %  g r o w t h  in nest ing nt,mbecs  a p p e a r s LO h a v e  o c c u r r e d  s i n c e  t h e  s u r v e y s  r e p o r t e d
b y  Souls  et a l .  ( 1 9 8 0 ) .

4. A s  m a n y  a s  4 2 , 8 0 0  g u l l s  were  unidtultifled  as to s p e c i e s  during  coastul  s u r v e y s ,
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Alaska or the Pacific Northwest, while

Storm-petrels, and guillemots declined

FAUNAL SUMMARY:

numbers of cormorants,

at the same time, with

of local breeders toward the south or north.

Among the migrants, winter residents and summer/autumn

Seabirds

L-each’s

movement

visitors

were several species whose peak estimated populations exceeded

150,000. Because of the extreme %&wndance of phalaropes,  shearwaters,

some gulls, and some alcids, the visitors always outnumbered locally-

breeding species at sea (Pig. 16). Species diversity, measured by the

Shannon-Wiener Index (H’ ) was lowest at sea in midsummer and highest

ir. autumn and winter.

Figure 16, Average monthly densities (z se.) of visiting (top cuwe) and of l~ily-breeding
seabkds(middle curve)compared tovahmsofbird speckadlversity (H’ofShannon  and
Weaver1963].
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E’AUNAL SUMMARY: Seabirds

.

Off central and northern California seabirds capture prey ranging

from zooplankton  to fish and squid, and several species scavenge fish

offal, carrion, and garbage. They employ a variety of methods of

prey-capture including active underwater pursuit, seizing at or just

below the surface, and plunging from the air. Because of their

relatively great daily food demands (averaging perhaps 27% of body

weight), 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 biomass distribution may reasonably be taken to reflect

feeding areas of greatest importance. seasonal maps of biomass

density in each latitudinal sector of the study area appear in

Section 4. More direct evidence in the form of maps of locations of

observed feeding flocks appears in Fig. 17, The general impotiance of

all shelf areas and particular impotiance  of the broad shelf notih of

Cape Mendocino from Monterey to Bodega and south of Point Buchon are

quite evident.

Another direct indication of important feeding locations derives

from the distribution of’ large colonies, Because they must forage

within an energetically-efficient radius of their colonies, nesting

adults are dependent on local resources. Birds from the large

colonies north of Trinidad and bordering the Gulf of the FaraLlones

exploit adjacent shelf and slope waters generally within 40 h

(Fig. 1S).
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Figure 18. Average distribution of density of all breeding species at sea off central  and northern
California. Data from twelve surveys during May through July are compiled.
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4. GEOGRAPHICAL SEASONAL SUMMARIES

In this section the occurrence and relative abundance of the

marine mammals and seabirds are presented for each of four latitudinal

sectors in each of four seasons. The division of the study area into

approximately equal areas reflects our judgement as to the

heterogeneity of animal ~pulations  and oceanographic conditions

between and within sectors, Balanced against this assessment is the

need imposed by the volume of the data to describe populations in

relatively restricted spatial units and seasons. The sector

boundaries are as follows:

Southern Sector — Point Conception to Point Sur

South-central Sector — Point Sur to Russian River

North-central Sector — Ru6sian River to cape Mendocino

Northern Sector — Cape Mendocino to Oregon border

Owing to differences in timing of various biological events in

the annual cycles of birds and mammals, slightly different definitions

of the seasons are presented. For the mammals winter includes

December through February, spring includes March through my, and

summer and autumn comprise June through August and September through

November, respectively, The birds data for winter includes December

through March and the spring months are April through June, The

months of July through September and October-November axe taken to

represent the seabird summer and autumn, respectively. Graphical

depictions and tabular material all represent the three-year mean

conditions and variances. For the purpose of facilitating comparisons

between animal groups, we graphically depict seasonal biomass

densities (standzng stocks) of each group and tabulate indices

individual density and abundance on land.

t@

The summaries that follow are organized such that all animal data

for each season at each location are adjacent in sequence. Thus ,
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GEOGRAPHICAL SEASONAL SUMMARIES

material concerning pinnipeds  in the southern sector during winter is

found together with that pertaining to cetaceans and seabirds tit the

sane place and time. This is followed by material concerning each

animal group in the south in spring, summer, and autumn; then by the

sunmary of data for the south-central sector, etc. Preceding the

initial seasonal summary at each .locatzon is a four-panel figure

indicating the monthly mean surface temperature, deviation of

temperature from 20-year seasonal means, and the monthly index of

upwelling  intensity, These three-year curves are presented to

illust~ate seasonal and interannual variability in physical conditions

and to permit comparisons between sectors.

Figure lg. (facing page) Southern sector: Comparison of monthly
mean sea surface temperatures, deviation of temperature from
climatic (zO-year) seasonal means, and upwelling index.
Data are modified from Auer (cd., 1981-19S3), A. Bakun
( pers, comm. ), and this study.
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SOUTHERN SECTOR
Winter-Pinnipeds,  Sea Otters

,r Izzl Sea Otter range
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360

COM*MSWI.

i

k
124

c1
El

-.—
0

Abundance at .SEA Offshore
(>2,000)

slcpe
( 200-1, 999m)

Shelf
(0-199 m)(animals/kmz ASE)

Caizfornia sea lion
Northern fur seal
Steiler sea lion
Harbor seal
Northern elephant

0.045 =0.025
0.074 *0.033
0.0
0.0
0.006 +0.005

0.067 ~0.023
0.038 ~0,015
0.0
0.006 tO.007
0.014 *O.O1O

0.159 *0.075
0.0
0.004 AO.007
0,030 ~0.024
0.018 kO.023seal

All Pinnipeds 0.125 AO.055

15.80 A6.OZ

28-30 Jan.

0.125 Y0,U26 0.2il *0.112

Biomass (kg/km2) 30.57 213.45 66.07 A35.08

Abundance on LAND
(numbers counted)

2S-30 Jan.
1981

25-27 Jan.
19821980

California sea lion
Stell+r sea lion
Harbor seal
??orthern elephant seal

892 (43%)
o

1,193 (57%)
1 (<1%)

242 (39%)
o

386 (61%)
o

859 (51%)
o

789 (47%)
38 (2%)

All ?innipeds 2,086 628 1,686
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SOUlT3EIW SECTOR — Winter — Pinnipeds/Sea Otters

Pinnlpeds

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

population of 413, accounted for 86.4% of the pinniped total. Harbor

seals, numbering 65 animals, represented 13.6% of the total in this

sector. As in other seasons, most of the California sea lions were

hauled-out on Point Sal Rock (40), Pecho Rock (100) and Lion Rock

(273). From Ca~COS Point (35°26’N) to Point Piedras Blancas

(35°39’N), the 19S2 pinniped count consisted of 340 harbor seals

(59.3% of the total) and 233 California sea lions (40.7% of the

total), most on the rocks at Point Piedras Blancas. 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°53CN) and Grimes Beach (36°12’N). Most of the harbor seals (257)

were at False Sur (36”17’N), where counts of 259 and 307 had been

recorded on previous winter surveys. A small northern elephant seal

rookery has become

animals, including

photographs,

estaMished at Cape San Martin. Thirty-eight (38)

11 pups, were counted from the January 1982 survey

In the southern sector, winter densities at sea ranged from low

to moderately high, with the highest mean density (0.21 animals/km2)

found over the continental shelf where California sea lions

represented 79% of all pinnipeds seen. Harbor seals and northern

elephant seals accounted for the remainder of the nearshore sightings.

TWO areas of high density were noted: the vicinity of cape San Martin

and the San Miguel 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 Ca3.ifornia  sea lions

and the pelagic nofihern fur seals. These two species represented 44%

and 46%, respectively, of all sightings; nofihern elephant seals

accounted for 7% of all pinniped sightings in the slope depth region.
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SOUTHERN SECTOR — Winter — Pinnipeds/Sea Otters

Tine relatively great numbers of northern elephant seals seen reflect

their winter movement toward San Miguel Island, the largest rookery in

the species’ range. Northern fur seals predominated in the offshore

depth region, representing 76% of all sightings. Overall mean density

in offshore waters was moderately 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 Escarpment, and the fan of Sur and

Monterey cmyons.

Sea Otters

The sea otter population in the southern sector represents about

72% of the caJifoLnia population total. Sea otters aze found along

most of the coast from Point Sur to about Point Sal. The southernmost

lzzge raft was located at Point San LULS in the winter and spring of

1?83 and nutiered slightly more than 50 animals. A few sightings of

sclitary sez otters were recorded south of Point Sal toward Point

Ccnczptlcc. The distribution of sea otters along the coast of the

southern sectoz As non-uniform. Several general areas of high

concentration were identified, including Shell Beach/Point San Luis,

cay~cos 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 numbers of independent animals increased

about 13% from the 374 counted in 1982 (U.S. Fish and Wildlife” Service

shore-based census) to 41s in 1983 (relative abundance of 42%). The

population size from Point Piedras BldnCas north to Point Sur is less

well known. A total for this area of 434 independent animals was

obtained  in Z98Z (Us~S census), compared with a count of 303 obtained

cn aerial survey in 1983 (relative abundance of 30%). It is likely

that a real decline in numbers of sea otters along the Big Sur caast

occu~red frcm 1982 to 1993, reflecting a movenent of individuals to

the north and south. counts obtained should be considered minimum
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SOUTHERN SECTOR -- Winter -- Pinnipeds/Sea

.

population estimates. Winter and spring constitute the

for the California sea otter population and, on several

conducted from February to June 1983, pups were seen in

pupping

surveys

all areas

Otters

season

occupied by sea otters from Cayucos Point in the south to about

Pfeiffer Point in the nor$h (36e15’N).

. “
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SOUTHERN SECTOR
Winter-Cetaceans

.

Shelf slope Offshore
(0-99 fm) (100-999 fm) (1,000+ fm)

Mean CetaCean Density 0.15 3.02 0.49
(cetaceans/km2 ASE) 30.22 *3.89 *3 .97

Mean Cetacean Biomass 9,737.35 1,319.87 1,116.31
( kg/km2 )

Mean Sea Surface 15.6° 15.8” 15.8”
Temperature ‘C (&SE) *0,7 ~0,6 ~o.s

Percentage of Observed
Cetaceans x Depth 1.7% 93, 7% 4.6%

Percentage of
Biorriass  x Depth 80.0% 10.8% 9.2%
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SOUTHERN SECTOR — Winter — Cetaceans

Predominant Species

Shelf

Gray whale

Dan’s porpoise

Harbor porpoise

Slope

Northern right
whale dolphin

Grampus

Pacific.white-
sided dolphin

Dan’s porpoise

Gray whale

Offshore

Pacific white-
sided dolphin

Northern right
whale dolphin

Sperm 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 ;outhwa.rd-migrating gray whales were

primarily responsible for these high figures. Concentrations of

Dan’s porpoises around Point Buchon, and modest numbers of harbor

porpoises at Point Buchon and Point Sal, added to these shelf figures.

over

this

area

Slope. High species diversity, coupled with large school size

the slope, yielded the highest mean cetacean density recorded for

sector and was the second highest seen anywhere within the study

in any season.

Northern right whale dolphins accounted for approximately 50% of

all cetaceans observed, and were fairly evenly distributed across the

sl,>pe. Grampus distribution was patchier, with major concentrations

west of Point Sur, Point Piedzas Blancas,  and Morro Bay. Pacific

white-sided dolphins, usually an important element of the cetacean

fauna, represented only 10% of the total animals seen. Dan’s

porpoises were found universally over the slope in the second highest

numbers seen anywhere in any season.
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SOUTHERN SECTOR -- Winter — Cetacezns

The reasonably high mean cetacean biomass figures found over the

slope may be attributed to migrating gray whales moving through deeper

waters on their headland-to-headlan6  traverses. Additionally,

occasional Baird’s beaked whale and killer whale sightings increased

b~omass averages.

Of significant interest was ti area due west of Point Piedras

Blancas in waters ranging from 150 to 400 fm deep. This area of

gently sloping bottom, north of Santa Lucia Bank and south of Santa

Lucia Canyon, consistently contained large mixed schools of cetaceans.

Grampus and Dan’s porpoises were major ccntributars to these high

concentrations; however, Pacific white-sided and northern right whale

dolphins were present as well. Even an occasional harbor porpoise was

obsemed venturing out from shore to the eastern boundary of this area

‘of high utilization.

Offshore. The offshore waters had moderate mean cetacean density

values, w~th well above average biomass figures. Pockets of Pacific

whi?e-sitie< and northern right whale dolphins west of Morro Bay and

southwest of

gray whales,

Point Sur created areas of high

and an infrequent fin or beaked

density. Sperm whales,

whale over the Monterey

Canyon crestsd a concentrated area of high biomass. A similar area to

the south, Sur Canyon, also attracted sperm whales in large numbers,

as well as beaked whales (Baird’s beaked whales, in particular).

Mean sea surface temperatures were more homogeneous from the coast

out to the pelagic realm than at any other time of year.

northwesterlies and winter storm activity insured uniform

mixing,

Consistent

water column
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Winter—Seabirds
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POPULATION INDICES Offshore
(~2,000 m)

Mean Seabird Density
(birds/kmz kSE) 4.64 ~0.76

Mean Biomass Density
(kg/kmz fSE) 1.57 fO.26

Mean Number of Species
observed (*SD) 11.58 f2.33

Mean Species Diversity
Index (H’ kSD) 1.89 &O.22

January Mean Population Ashore (ASl)):

PREDOMINti  SPECIES

Offshore
Phalaropes

Cassin’s Auklet
Rhinoceros Auklet

Black-legged
Kittiwake

Northern Fulmar
Xerring Gull

Slope Shelf
(200-1,999 m) (0-199 m)

8.B6 *1.63 46.61 211.42

4.25 AO.73 33.66 24.91

19.50 *3.43 19.00 k3.29

2.20 io.21 2.16 kO.33

26,156 +20,777

Slope She lf
Phalazopes uctic Loon

Cassin”s Auklet Cassin’s Auklet
Rhinoceros Common Murre

Auklet Western Gull
California Gull

.

Shoreline
Arctic Loon

Western Grebe
Brandt’s Cormorant
Pelagic Cormorant

Surf Scoter
Western Gull

California Gull
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SOUTHXRN SECTOR --

Numbers of birds and biomass density here were

continental slope and high over the shelf, Overall

Winter -- Seabirds

moderate over the

abundance Fleclined

slightly from the high in autumn but species numbers and dive=sity
~eac~ler~ ~~eariy maxima. A discontinuous zone of high biomass de~sity

exzznded for 5 to 25 km off the shoreline from Point Sal, south of

Morro 13ay, to Point Sur. Three “plume-lfie” bands of moderate biomass

density extended up to 85 km seaward from Point Sur, Point Buchon, “and

Point Arguello. AS in other sect”ors, overall biomass was relatively

low well offshore.

The composition of the fauna was similar to that seen elsewhere,

w~th  l~vge  contribut~ons from wintering gulls, alclds, fulmars, and

phalaropes. Shoreline populations, which averaged over 26,000 in

three January surveys, comprised relatively more cormorants than in

szct~rs to the north, while grebe and scoter populations were

relatively less important. Early visits to nesting colonies by

c~rmora~ts, gulls, and murres occurred here late in the period, though

egg-layirig typically does not occur until April.
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SOUTHERN SECTOR
Spring—Pinnipeds, Sea Otters

Izzi Sea Otter range !IF-------.-= >’

.—
Plnnlped  ~iomaas

(kg,  km~)

nu “

c 1 1.30

a n-lzo

m >120

36°

30

350

I

1

Abundance at SEA
(anunals/kmA iSE)

California sea lion
Northern fur seal
Steller sea lion
Harbor seal
Northern elephant

All Pinnipeds

Biomass (kg/lun2)

seal

Abundance on LAND
(numbers counted)

California sea lion
steller sea lion
Harbor seal
Northern elephant seal

All Pinnipeds

Offshore
(>2,000 m)

0.011 *0.011
0.067 20.018
0.0
0.0
0.001 io.ooz

0.079 *0.022

6.17 kl,69

5-7 May
1960

1,587 (61%)
3 (<1%)

1,011 (39%)
o

2,598

slope
(200-1,999 m)

0,082 AO.034
0.032 ~0.011
0.001 *0.001
0.0
0.007 fO.006

0.122 fO.029

24.21 *5.66

19-21 May
1981

3,119 (42%)
o

4,105 (55%)
215 ( 3%)

7,439

shelf
(0-199 m)

0.180 ~0.065
0.0
0.0
0.047 AO.042
0.0

0.227 fO.063

39.89 *11 .01

3-5,19 May
1982

2,310 (52%)
o

1,983 (44%)
190 ( 4%)

4, 483
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SOUTHERN SECTOR -- Spring — Pinnipeds/Sea  Otters

Pinnipeds

The rocks fzom Point Sal to Point Buchon (34”53’N to 35”15’N)

were occupied by 1,173 California sea llons and 275 harbor se.zls in

May 1982. While approximately the sane numbers of California sea

lions [more than 700) were present on Lion Rock in both 1981 and 1982,

the numbers of sea lions on Pecho 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 White Rock

near Canbria 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 elephant seals were counted in May 1902. To the north, at a

number of locations along the Big Sur coast, 812 harbor seals were

Counzed in 1982.

Spring densizies  at sea in the southern sector ranged from very

high to ve~] low; areas of high density contrasted with areas of low

density due to concentrations in the abundance of northern fur seals

Ln offshore wat~rs. Two areas of high density were apparent in spring

surveys: the waters over Davidson Seamount west of Point Pledras

Blancas, an’d the waters over the western margin of the Santa Lucia

Bank. Overall, the mean density offsnore was moderately low due to

large voids associated with an area of warm-water intrusion. Northern

fur seals predominated in offshore waters, representing 89% of the

si~htings; the remaining sightings were of California sea. lions. Over

the shelf, California sea lions predominated, representing 88% of the

sightings with most of the remainder comprised of northern fur seals.

Both species were present at moderately low densities over the

continental slo-pe.
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SOUTHERN SECTOR — Spring — Pinnipeds/Sea  Otters

Sea Otters

The sea otter population in the southern sector represents about

72% of the California population total. Sea otters are found in

neaxshore waters along most of the coast from Point Sur to about Point

Sal. The southernmost large raft was located at Point San Luis in the
.

winter and spring of 1983, and numbered slightly more than 50 enimals.

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/Point San Luis, Cayucos Poink, Cambria/San Simeon, Breaker Point

(35*44’N), pr~~itt creek (35°55*N), Anderson Canyon (36”09’N),  and the

lee of Point Sur, South of Point =iedras Blancas the numbers of

independent animals increased about 13% from 374 counted in 1982 (U.S.

Fish and Wildlife Semite shore-based census) to 418 in 1983 (relative

abundance of 42%). The population size from Point Piedras Blancas

north to Point Sur is less well known. A total for this Uea of 434

independent animals was obtained in’ 1982 (USFWS census), compared with

a count of 303 obtained on 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 from 1982 to 1983, and reflects a

movement of individuals to the north and south. Counts obtained

should be considered minimum population estimates. Winter and spring

constitute the pupping season for the California sea otter population;

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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Shelf Slope Offshore
(0-99 fm) (100-999 im) (1,000+ fm)

Mean Cetacean Density
( c e t a c e a n s / k mz *SE)

Mean cetacean Biomass
( kg/km2 )

Mean Sea Surface
Temperature “C (fSE)

Percentage of Observed
Cetaceans x Depth

Percentage of
Biomass x Depth

0.11 0,83 0.42
~o.oa to .48 *0.78

2,231.70 393.0 122.80

11.9°
*0,5

4.3%

81.2%

13.3°
*0.4

8C.3%

14.3%

13.5°
j@.4

15.4?l

4.5%

-114-



SOUTHERN SECTOR -- Spring — cetaceans

Predominant Species

Shelf -

Grzy whale Northern right
whale dolphin

Grampus
Grampus

Harbor porpoise
Pacific white-sided
dolphin “ -

Offshore

Northern right
whale dolphin

Grampus

Pacific white-sided
dolphin

Gray whale

Baird’s beaked whale

Humpback whale

Cetaceans observed in the spuing period were generally widespread

throughout the sector but with several specific areas of concentration.

Of the three depth regions surveyed, the continental slope suppotied

the greatest abundance (80%) of animals.

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

but 81% of the sector biomass. The relatively high shelf biomass

figures are directly attributable to the seasonal presence of

migrat.icg gray whales, More than 200 individual animals were sighted

between Point Pines and Point Conception. Gray whales also

contributed a significant portion of the biomass on the slope.

Harbor 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 obse=ed south of Point Conception.
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SOUTHERN SECTOR — Spring -- Cetaceans

Relatively few scattered sightings of small groups of grampus,

DalI’s por?oises, and Pacific white-sided dolphins occurred in the

sr?a bstween Horro Eay and Point Sur. These three species wer.s among

the aost abundant animals in the waters of both the slope and the

offsncre regions.

Slope. As

of cetaceans in

indicated above, more than 8CI% of the

the southern sector occurred over the

seasonal count

continental

slope. Combined numbers of the three most prevalent species —

northern r~ght whale dolphins, grampus, and Pacific white-sided

dolphins — yielded almost 5,009 Individuals or 97% of all cetaceans

in the region. Of this total, more than 3S% were northern right whale

da:phins. Lazger schools and higher demities of Pacific white-sided

dolphins and northern right whale dolphins were observed west of Point

Piedras Blancas, near the edge of the slope. Modest numbers of Dall’S

prpc:ses were also present, reflecting almost a seven-fold increase

in abundance over that of the adjacent shelf region. Groups were

smail and widely scattered over the slope, with thei~- distrjkution

pattern =upporting the traditionally held opinion that they prefer

cooler waters deeper than 100 fm.

Representative species 05 larger cetaceans on the slope were

humpback whales, gray whales, and Baird’s beaked whales, which added

significantly to biomass figures for this depth region. Gray whaies

were the most abundant of the three species. The ma]ority of the gray

whale sightings occurred between Point Sur and Point Piedras B2ancas,

where the continental shelf is quite narrow and the slope fairly

broad.

offshore. Five spec~es were present in offshore waters i~

spring, with northern right whale dolphins, grampus, and ?acific

white-sided dolphins again the most prevalent. School sizes were
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SOUTHERN SECTOR -- Spring — Cetaceans

motierate and sightings patchy. These three species were greatly

reduced in number when compared 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 numbers.
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SOUTHERN SECTOR
Spring-Seabirds

—

r

I

1.
I

1

Seablrd SlOM~
(kg/km~)

c 1  ‘0”

n 0.01-2.70

rJ 271.1,.99

220.03

,, >“,1
h— 200and2000  misobalhsshown  ] ~

36°

30

350

h III

30

1,

1 2 4 ° :~. 123° 30 122” 30 1210 30 120”

FOPr.TICJN  ~NDI~s Offshore slope Shelf
(22,000 m) (200-1,999 m) (0-199 m)

Mean Seabird Density
(birds/km2 tSE) 3.07, *0.51 17.47 22.91 91.18 541.34

Mean Biomass DenSlty
(kg/kmz AS=) 1.30 +0,69 8.65 &l.92 37.31 210.89

Mean Number of Species
Observed (iSD) 6.56 21.77 18.67 A2.87 15.56 ~3.98

Mean Species Diversity
Index (H’ iSD) 1.53 *0.31 1.48 AO.46 1.52 ~0.63

May Mean Population Ashore (~SD): 12,186 *3,753
May Mean Surface-nesting Population Ashore (tSD): 5,665 &557

Cffshore Slope
Socty .%ezm-ater sooty

Phalaropes shearwater
Leach’s Phzlaropes

StozrkPetrel

Shelf Shoreline
Arctic Loon Western Grebe

sooty Sheanvater Brandt’s Cormorant
Phalaropes surf Scaz=r

Bonaparte’s Gull Western Gull
Phalaropes

Common Musre
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SOUTHERN SECTOR — Spring — Seabirds

Relatively few seabirds nest south”of  Point Sur, compared with

ar~as to the north. Instead, the fauna is dominated in spring by

numbers of migrants, particularly Sooty Shearwaters, phalaropes, and

Bonaparte’s Gulls and by late-wintering populations of guils, Western

Grebes, Murres, and auklets. AS the wintering populations move

northward in April and May, species numbers drop, particularly

offshore. Coastal populations then” are dominated by birds from small

nesting colonies of Brandt’s Cormorants and Western Gulls, while

shearwaters and phalaropes are numerically preeminent everywhere else.

A zone of high biomass density extended along the shelf here in

spring, primarily reflecting the presence of shearwaters, phalaropes,

and gulls. ‘Jery high abundance averages in shelf waters were not

matched by biomass figures, prim~ily due to the relatively great

contm.bution to numbers by the small (0.05 kg) phalaropes. Variation

in mean bird density on the shelf was quite high here due to temporal

unpreaictabllity  of extreme concentrations of shearwaters and

phalaropes.
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SOUTHERN SECTOR
Summer—Pinnipeds, Sea Otters
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123” 30’ 122” 30’ 121” 30 1200

Cl
c 1
c1
m

.1

1-30

31.120

.120

~-.—
124° 30

Abundance at SEA Offshore .sloDe Shelf
(animals/lanz kSEj (>2,000 m) {200 -i,999 m) (0-199 m)

California sea lion
Northern fur sezl
steller sea lion
Harbor seal
Northern elephant seal

0.003 *0.003
0.017 +0.012
0.0
0.0
0.0

0.079 ~0.038
0.014 ~0.008
0.0
0.0
0,008 f0,005

0.277 tO.127
0.0C2 *o.ot33
0.005 *0.005
0.003 *0.005
0.012 tO.018

0.020 fo.oo7 0.101 fo.044

26.05 ~11.30

0.299 fO.131

Biomass (kg/km z) 1.21 *0,40 77.69 ~33.95

30 June,
1,8 JulyAbundance on LAND

(numbers counted)
1-3 July

1980
28-30 June

19921981

California sea lion
Steller s6a 1L03
Harbor seal
Northern elephant seal

2,091 (55%)
1 (<l%)

1,708 (45%)
o

4,403 (69%)
2 (<l%)

1,946 (31%)
20 (<1%)

4,398 (66%)
2 ( 1%)

2,248 {34%)
o

All Pinnipeds 3,800 6,371 6,648
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SOUTHERN SECTOR -- S-er — Pinnipeds/sea Otters

Pinnipeds

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

Point Conception to Point Buchon (35”15’N). California sea lions,

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 wzth

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 Point

(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 White Rock near Cambrda (128) and on the rocks at Point

Piedras Blancas (1,065). Harbor seals, with a population of 54I3

hauled-out on nearshore rocks (down from 714 counted in 1981),

accounted for 31.4% of the pinnipeds  in the area. Along the Big Sur

coast from Point Piedras Blancas to Point Sur 1,224 pinnipeds were

hauled out in 1982. Harbor seals, with a population”of 732, accounted

for 59.8% of the totaL number counted in this area. A tOtal Of 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 elephant seals were seen; none

were seen there in 1982.

In the summer months, the highest mean 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

population found on land in the southern sector constitutes a

peripheral nonbreeding component of the species’ distribution during
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SOUTHERN SECTOR — Summer — Pinnipeds/Sea Otters

the summer breeding

sightings at sea in

associated with the

season: however, many of the California sec lion

this sector are probably foraging animals Girectly

San Miguel Island Rookery. The pelagic population

of northern fur seals was much reduced from spr~ng levels, anu nearly

ail were found over the continental slope, Northern fur seals

represented ib% of all

sector; most fur seals

Miguel Island colony.

Sea Otters

pinniped sightings

seen were probably

in summer in the .Southern

associated with the San

In summer

sectcr becozues

and autumn the sea otter population in the southern

mc~e concentrated in the center of the range as”males

fram the southern peripheral groups move northward in search of

estrous females. From spring to autumn on U.S. Fish and wildlife

Service shore-based censuses in 1982, the population component south

of Cayucos Point tieclined 56% from 147 to 65 independent animals,

while numbers from Cayucos Point to Point Piedras Blancas increased

11% from 227 to 252 independent animals. Numbexs from Point Pledras

Blancas northward to Point Sur declined from spring to autunm due to a

population redistribution probably involving females as well as males.

calc~lations  based on the proportional decrease in numbers south of

Point Piedras Blancas associated with the breeding season indicate a

minimum autumn 1963 population estimate of 406 independent animals

south of Point Piedras Blancas (relative abundance of 41%), and 375

~ndependent  animals from Point Piedras 131ancas  to Point Sur (relative

abundance of 38%).
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Mean Cetacean Density
( cetaceans/km2 *SE )

Mean Cetacean Biomass
( kg/km2 )

Mean Sea Surface
Temperature ‘C (ASE)

Percentage of Observed
Cetaceans x Depth

Percentage of
Biomass x Depth

Shelf
(0-99 fm)

0.04
*O .09

1,330.81

13,6°
fO.6

0.7%

46.7%

Slope Offshore
(100-999 fm) (1,000+ fm)

1.15 1.31
*1.31 *1.62

1,139.34 381.86

14.4°
20.5

73.6%

39.9%

15.2”
*0.3

25.6%

13.4%
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SOUTHERN SECTOR — Summer — Cetaceans

Predominant Species

Shelf— .

call’s porpoise

Harbor porpoise

Eumpback whale

Slope offshore

Pacific whire- Northern right
sided dolphin whale dolphin

Northern right GramPus
whale dolphin

Pacific white-
Grampus sided dolphin

Dall’S p o r p o i s e

Humpback whale

Fin whale

Species diversity, biomass, and total individual animals in this

sector increased relative to the other sectors in this season. Mean

sea surface temperatures ‘were also highest of the summer in this

sectzr, ranging from 13.6°C Gn the shelf to 15.2°C offshore.

shelf. Sh”elf waters supported relatively sn!all numbers OE-—
anmnals and contrtiuted less than 1% to the total ceracean fauna of

the sector, but accounted for almost 50% of the biomass. Low numbers

of Pall’s porpoises and northern right whale dolphins, plus a few

sca~tered harbor porpoises, constituted the toothed whale population.

HumFback  and blue whales represented the baleen species on the shelf,

and all were observed as either solitary individuals or pairs. All

b:tie whales were eilcountered  between Point Arguello and Point Buchon,

while the humpbacks were between Morro Bay and Point Sur.

slope . The continental slope contained the highest numerical

totals (74%) for summer. Pacific white-sided dolphins, northern right

whah dclphins, and grampus were responsible fcr the region’s ?ugh
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SOUTHERN SECTOR — Summer — Cetaceans

animal count, with a combined total of more than 7,100 animals. These

three species yielded approximately 98% of the slope count.

Dan’s porpoises, seen in all three depth regions, contributed

less than 1% to the cetacean slope population. In Contxast, this

species was the most numerous toothed wh~e on the continental shelf.

Three baleen species — humpback, fin, and blue whales — were

observed on the slope in moderately high numbers for the season. The

humpback whales were represented by 46 individuals in the axea plus

one solitary animal offshore. The species was significantly more

ebundant in the Farallon basin of the south-centr= sector than in

this sector. Sixteen fin whales were obsemed in the area — the

largest aggregation of the species recorded during the three years of

survey. In autumn this same sector supported 14 fin whales.

Blue whales totaled 16 individuals in Summer: 2 in shelf waters

and 14 on the slope. The largest single pod recorded during the

three-year survey (10 animals) was observed in July, southwesk of

Point Conception. This sighting technically occurred outside the

limits of the study area since it occurred in a marginal zone, but is

included to delineate movement patterns and relative abundance of the

species. The major influx of this species intoithrough  the survey

area did not occur until the autumn period.

Offshore. The offshore region in summer supported Dan’s

porpoises, Bairdgs beaked whales, and a single humpback whale.

Northern right whale dolphins, grampus, and Pacific white-sided

dolphins were the most numerous species in the area, with the northern

right whale dolphins having a 2:1 numerical advantage over the other

two species. School sizes of the three species ran moderately high in

some areas, with some composed of as many as 200-300 individuals.
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SOUTHERN SECTOR
Summer-Seabirds

i

PCPrUi.i.TICN INDICES Offshore Slope Shelf
(22,000 m) (200-1,999 m) (o-zoo in)

Mean Seab~rd Density
(birds/3un2  &iE)  - 3.12 ~0.69 32.05 *8.88 154.53 256.25

Ffean 13iornass  Density
(kg/km2 *SE) 0.74 *0.22 18.66 ~6.24 72.07 *26.25

Mean Number of Species
Obsemzed (~.sf)) 6.s6 *2.22 20,56 23.44 15.22 22.97

Mean Species Diversity
Index (H’ A.SD) 1.44 +0.34 1.42 +0.45 1.42 &O.34

July Mean ?Opulation Ashore (kSD): 24,961 *16,245

July Mean Surface-nesting Population Ashore (ASD): 9,043 *2,383

PREDOMINANT SPECIES

Offshore Slope Shelf Shoreline
Phalaropes sooty sooty Brown Pelican
Leach’s Shearwaters Shearwater 13randt’s Cormorant

Storm--Petrel Phalaropes Phalaropes Western Gull
Heerman’s GU1l
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SOLFITIEl?ll SECTOR — Summer — Seabirds

The nesting population of Brandt’s Cormorants reached the annual

maximum at the half-dozen moderately large colonies here in July.

Smaller numbers of Pelagic Cormorants, Western Gulls,  and  pigeon

Guillemots zounded-out  the bulk of the nesting fauna. Also prominent

along the shoreline were thousands of Brown Pelicans and Heermann’s

Gulls that summered 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 summer visitors mentioned previously. Farther to seaward,

Leach’s Storm-Petrels, Buller’s Shearwaters, Sabine’s Gulls,

Common/Arctic Terns, and murrelets (probably Xantus’ ) occurred in

moderate numbers during migration. Overall bird species numbers and

diversity were relatively low here in summer, particularly offshore,

A zone of high biomass density occurred over the shelf north of

Point Arguello;  its outer margin and width were irregular. A ‘tongue’ ‘

or ‘plume’ of high biomass density also extended toward Davidson

Seamount from the. coast about 50 km south of Point Sur; its outlines

somewhat resembled tinose of upwelling  plumes frequently seen.in

satellite surface temperature images of the same region.
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Autumn—Pinnipeds, Sea Otters

Plnn!ped  Biomam
‘kg/krIW]

n c1

c 1 1.30

a 31-120

m .132

/’

~ .-
123°

Abundance at Sz4
(animals/km z ~SE)

zal%fornia sea lion
NCrtnern f!!r seal
St-. eller sea lion

tiarhor  Seal
Northern elephant

All Piznipeds

Biomass (kg/kmz)

seal

Abundance on L1l’lD
(numbers counted)

California sea lion
Steller sea lion
Had30r seal
BJorthern  elephant seal

All Pinnipeds

‘-3 ‘“?

Offshoze
(>2,000 m)

0.013 fo.oll
0.008 +0.006
0.0
0.0
0.0

0.021 io.o13

2.46 &l.55

Slope
(200-1,999 m)

0.174 30.057
0.010 fo.oo+
0.002 *0,002
0.001 *0.002
0.008 *0,005

0.195 tCI.G60

48.46 514.88

28-30 Oct. 28-30 Sept.
1980 1981

1,782 (97%) 5,660 (97%)
o 2 (<1%)

64 ( 3%) 82 ( l%)
o 80 ( 1%)

1,846 5,824

I

360

30

35”

20

.

She 1 f
(0-199 m)

1.340 &o.56’7
0.0
0.0
o.cl12 &o.03.4
0.015 fo.o14

1.367 20.557

624.71 ~253.63

27-28 Oct.
1982

3,824 (86%)
~

331 ( 7%)
317 ( 7%)

4,472



SOUTHERN SECTOR — Autumn — Pinnipeds/Sea  Otters

PirmiDe~s

The rocks from Point Sal (34”53’N)  to Point Buchon (35 °15’N) were

well occupied by California sea lions in 1981 and 1982, with

populations of 3,687 and 2,566, respectively; only 848 were counted in

autumn 1980. Other species present in these years included only a

single elephant seal in 1982 and 4 harbor seals in 1981. From Cayucos

Point (35”26’N) to Point Piedras Blancas (35°39’N) we counted 661

pinnipeds

total for

the 1,511

sea lions

North from Piedras BlanCaS to Point Sur (36°18’N) we counted 1,223

in 1982. California sea lions represented 91.7% of the

this area, with a count of 606. This was a decrease from

counted in 1981. In both years almost all the California

were hauled out on the rocks of Point Piedras Blancas.

sea lions were

California sea

(25.8% of the

pinnipeds in 1982. The autumn 1982 count included 653 California sea

lions (53.3% of the total), 316 northern elephant seals

total), and 255 harbor seals (20.9% of the total). All

elephant seals and 502 of the California

Cape San Mti.in (35”53’N); the remaining

seen at Grimes Point (36912’N).

of the

hauled out

lions were

at

In the southern sector the highest densities at sea occurred in

autumn as California sea lions migrated northward into central

California waters following their summer breeding season. Host

sightings were recorded over the shelf (49%) and slope (46%); the mean

density ovex the shelf (1.37 animals/km2)  was seven times that of the

slope due to the smaller extrapolation area. California sea lions

represented 86% of all pinniped sightings and 96% of sightings over

the shelf. Northern fur seals, probably associated with the San

Miguel Island colony, were seen occasionally on transects through the

slope 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

waters appeared to be centered in the vicinity of Davidson Seamount

and the Santa Lucia Escarpment.
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SOUTHERN SECTOR — Autumn — Pinn.ipeds/Sea Otters

Sea OttErs

In summer

sector becomes

and autumn the sea otter population in the southern

more concentrated in the center of the range, as males

from the southern peripheral groups move northward in search of

estrous females. From spring to autumn on U.S. Fish and Wildlife

Service shore-based censuses in 1902, the population component south

of ca~cos Point declined 56% from 147 to 65 independent animals,

while numbers from Cayucos Point to Point Piedras Blancas increased

11% from 227 to 252 independent animals. Numbers from Point Piedras

Blat?cas  narthward to Point Sur declined from spring to autumn due to a

population redistribution probably involving females as well as males.

Calculations based on the proportional decrease in numbers south of

point piedras Blancas associated witti the breeding season indicate a
.

minimum autumn 1983 population estimate of 405 independent an-als

south oi Point Piedras Blancas (relative abundance of 41%), and 375

%ndspendent animals from Point Piedras E31ancas to Point Sur (relative

abundance of 38%).
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( kg/km2 )

Mean Sea Surface
Temperature “c (fSE)

Percentage of Observed
cetaceans x Depth

Percentage of
Biomass x Depth

shelf
(o-99 fm)

0.11
i-o.3a

211.15

15.3°
~0.6

1.4%

11.3%

Slope Offshore
(100-999 fm) (1,000+ fm)

1.72 2.35
&2.04 ~0.76

1,077.99 580.80

1 6 . 0 ° 16.1°
*0.5 *ool

70.2% 28.3%

57.6% 31.1%



SOUTHiRN SECTOR — m~tumn — Cetaceans

Pacific wP,~te-
sided dolphin

Harbor porpoise

slope

Pacific white-
sided dolphin

Grampus

Northern right
whale do”lphin”

Offshor&

Northern right
whale dolphin

Pacific white-
.sided dolphin

Sperm whale

Humpback whale

Baird’s beaked whale

Pln whale

Blue whale

.
Shelf. The number of ammals occupying shelf waters Increased

substafit~ally  over the

of Pacific white-sided

Buchon. D&ver!3ity,  as

lcw summer periods, due primarily to

dolphins along the Big Sur cozst and

usual, wzs low in the shallaw waters

an Influx

near Poznt

of this

sector. Harbor porpoises, sever prevalent along tkus coast,

approached peak annual numbers off Point Piedras Blancas and Point Sal

(34”54’N). Mean cetacean biomass, the lowest for any season,

reflected the absence of humpback, blue, and gray whales noted in

these waters m other seasons.

slope. Autumn, on the slope, produced the second greatest animal

abundance and mean cetacean density of the year. Animals were

distributed throughout the sector, with one area of particularly h~gh

utilization and several of modestly high values. Schools were

frequently comprised of two or three cetacean species; the Pacific

white-sided dolphin was the dominant animal observed. Concentrations

southwest of Point Sur and Point Buchon were primarily of Pacific

white-sided dolphins and grampus, while less densely occupied waters
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SOUTHERN SECTOR -- Autumn — CetaCeanS

off Point Conception

province of northern

The Santa Lucia

and Point Piedras Blancas were frequently the

right whale dolphins and Dan’s porpoises.

Banks lie about 40 nm west of Point Sal and rise

to witnin 200 fn 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 values

were frequent observations of humpback, Baird’s beaked, fin, blue, and

sperm whales, in addition to the smaller cetaceans. Mixed schools of

these smaller animals, including Pacific white-sided dolphins,

northern right whale dolphins,

rule rather than the exception

Offshore. Northern right

grampus, and Dan’s porpoises, were the

in this particular region.
.

whale dolphins were distributed in all

the offshore waters, with greatest concentratio~.s  found west cf Point

?iedras Blancas to the northern boundary of this sector. This spec~es

reached maximum numbers for these offshore waters in this season. In

concrast, the distribution offshore of the Pacific white-sided dolphin

was patchy and tended to concentrate south and west of Point Buchor. as

an irregular continuation of their pattern over the slope. Sperm

whales congregated over the steeper purtions of the Santa Lucis

Escarpment, probably as an extension of their occupancy

Lucia Ban&.s. Surprisingly, no blue, fin, or bottlenose

ever sighted in these deeper waters in autumn, and only

percentage of humpback whales (<2%) were recorded.

Sea surface

waters, compared

and offshore.

temperatures were

to the homogeneous

slightly cooler in

temperatures found

on the Santa

whales were

a small

nearshore

over the slope
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SOUTHERN SECTOR
Autumn-Seabirds

I

=m9.---9~- ~t  i
200  and 2000  m lsobalhs shown

II

I n.Sesi31rd  Biomass
(kgkmz)

I c ‘o”
I i n 0.M-2.70

‘ ~ 2 7 % 1 9 . 9 9

, l~a.oo  ,

PI P,edTas  Slancasj. .

[

36°

I 30

,,

J2QQ 30 123° 30 122~ 30 121Q 30 120”

POPULATION INDICES Offshore slope Shelf
(22,000 m) (200-1,999 m) (0-1.99 m)

Mean Sea.bird Density
( b i r d s / k m2 ASE) 7,86 ~3.23 25.56 &5.19 98.23 &41.46

Plean BlomasS Density
(kg/hn2 *S=) 2.15 +1.05 6.52 +2.33 79,03 *37.79

3fean Wini&r of Specie9
Observed (*SD) 7,83 *2.79 20.67 34.23 18,00 *3.21

Mean Species Diversity
Index (H’ ASD) 1.32 +0.57 1.26 d0,51 2.01 *0.31

September/October Mean Population Ashore (ASD): 20,735 t8,519

PREDOMINANT SPECIES

Offshore Slope shelf Shoreline
Pbalarop;s Phalaropes Arctic Loon Arctic Loon

California Gull Sooky Shearwater Western Grebe
Phalaropes Brown Pelican

Cassin’s Auklet Brandt’s Cormorant
Common Murre Western Gull

California Gull California Gull
Western Gull Heerman’s Gull

Bonaparte’s Gull
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SOUTHERN SECTOR -- Autumn — Seabirds

Populations of migrants, winter visitors and nesting residents

intermingled to produce high average biomass densities throughout

continental shelf waters of this sector in autumn. For the most part,

the fauna of the

and alcids, most

area was dominated numerically

of whom persisted in abundance

months. Along the shoreline a variety of gulls

by gulls, phalaropes,

into the winter

, loons, grebes, and

cormorants were abundant, Additionally, the dispersal of Brown

Pelicans from Mexico into central California reached the annual

maximum in September and October with over 8,000 birds at roosts alcng

this section of coast in 1981. Brandt’s Cormorants which nested at

colonies north of Point Sur appeared to disperse away from the area

from Point Arena to Crescent City; 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 geritic waters near point Arguello, and a longer, but

narrow (to 20 km) section extending over the

point about 20 km southeast of Point Piedras

shelf from Point Sur to a

Blancas. Biomass

densities were much lower in waters seaward of tne shelf. Here, the

gulls and other species that predominated nearshore were replaced by

much smaller numbers of small-bodied phalaropes  and Cassin’s Auklets.
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Figure 20. (facing page) South-central. sector: Comparison of
monthly mean sea surface temperatures, deviation of
temperature from climatic (20-year) seasonal means, and
upwelling index. Data are modified from Auer (cd., 1981-
1983), A. Bakun  (pers. COmm, ), and thzs study.
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SOUTH-CENTRAL SECTOR
Winter-Pinrtipeds,  Sea Otters

A.bundsnce at SEA
(anmals/km tsE)

California sea non
Northern fur seal
ste~-ler  sea lion
Harbor seal
Northern elephant seal

ALl Rinnipeds

Biomass (kg,%mz)

Abundance on IiiND
(numbers counted)

California sea lion
stelle~-  s.sa lion
Harbor seal
Northern elephant seal

Offshore
(>2,000 m)

0.007 +0.001
G.141 kO.042
0.002 *0.004
0.0
0.004 *0.005

0.154 *0.045

12.56 *3.65

20-30 Jan.
19s0

2,411 (3S%)
54 (l%)

1,280 (20%)
2,561 (41%)

s l o p e
(200-1,999 m)

0.061 *0.029
0.065 ~I?.032
0.0
0.002 50.003
0.006 ~0.005

0.134 *0.054

18.57 27.46

2S-30 Jan.
1981

2,750 (37%)
242 ( 3%)

1,883 (25%)
2,65S (35%)

Shelf
(0-199 m)

0.159 ko.074
0.005 *0.004
0.002 io.ooz
0.064 ~0.041
0.14 *0.012

0.370 *o.141

91.12 *34.72

25-27 Jan.
1982

2,240 (37%)
258 ( 4%)
125 ( 23)

3,365 (56%)

All Pinni-peds 6, 306
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souTH—cmTRAL

Pinnipeds

SECTOR — Winter — Pinnipeds/Sea Otters

From Point 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 population of 506 animals on land (S2.6%

of the area total), were found primarily at Sea Lion Rocks (36°31’N),

on Bird Rock (36”35’N),  and on the ionteiey Harbor breakwater

(36°37”N). 7US0 sighted on Sea Lion Rocks were 2 juvenile or adult

female Steller sea lions. Harbor seals (112 animals, sighted at

several locations

area total.

On -o Nuevo

northern elephant

January 1982. Of

on the Monterey Peninsula) comprised 18.1% of the

Island and the adjacent

seals were count,ed  from

mainland point, 2,743

photographs taken in late

the total, 1,090 (68.9%) were on Ano Nuevo Point,

and 853 were on the mainland. The 1982 nortkezn  elephant seal count

was an increase of 25.5% from the total of 2,185 obtained the year

before. The AIIO NueVO elepnant Seal population produced over 1,500

pups Ln 19e2: an estimated 1,145 on the island and 364 on the

mainland point. Northern elephant seals represented 90.5% of the area

total in 1982; 287 California sea lions (9.5%) comprised the remainder

of the Allo Nuevo pinniped population in winter 1982.

On Southeast Farallon  Island and contiguous West End (or

Maintop), 622 northern elephant seals were counted from January 19S2

photographs. This represents a 31.5% increase from the 473 counted in

19el . The northern elephant seals were evenly divided between the

Southeast Farallon rookery beach and that on Maintop. We estimate the

pup production of the Farallon colony to have been 341 in 1982.

Northern elephant seals represented 29.6% of the total pinniped COUnt.

Other species present on the Fara.llones were California sea lions

(1,22s, or 58.4% of the island total), and Steller  sea laons (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 19f31, representing 5.@% of the winter count; 468

were in Drake’s S=tero.

In the vicinity of Tomales Bay (38”1O’N) and Bodega Rocks

(38”17’N) we counted 1,158 pimipeds in 1981, rePXe9entin9  9.5% of the

1961 winter survey total. Harbor seals, with a population of 645.

represented 55.7% of the area total. California sea lions, with 513

animals psesent on Bodega Rocks, represented 44.3% of the total.

Bodega Rocks axe an important hauling ground fcr this species in

witker; W~ counte~ 1,094 C~ifOrnla  sea lions h e r e  i.a 198C.

Pinniped sightings at sea in the south-central sector accounted

fcr 36% of all sightings recorded an surveys in winter months. of a

total of 305 sightings, northerfi fur seals predominated with 68% of

the sector-wide total, and 93% of all sishtings in the offstiare depth

reglcn. The seccnd most ebundant  species was the California sea lion

with 24% af the sector-wide t05al, and 61% of the population over the

shelf. HaIbor seals, with 4% of the total, were seen over the shelf;

northern elephant seals, with 4% of the total, were seen in all depth

regions. The overall mean density of pinnipeds in oftshore waters %“as

G.15 ani.mals/km2. Over the slope, the mean density was 0.13

animals/km2;  over the shelf, the highest mean density of 0.37

animalsl’km2 was recorded. Northern fur seals were most numezous over

parts of the Monterey Seavalley, over and west of Guide and Pioneer

seamounts, and ovez Cordell Bank. California sea lions were most

abundant in Monterey Bay, and over Cordell Bank west of point ReYes.

Sea Otters

Approximately 28% of the California sea otter population is

presently fcund noe.h of Point Sur in winter and spring. Most sea

otters are found in the lee of major points on the outer coaat from
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Point Sur to Point Pifios (“36@ 38’ N). Moderately l&ge numbers are also

found near Monterey and at Sequel Point near Santa Cruz. The Sequel

Po~nt raft has been declining in size since 1980 when 59 animals were

counted; the count of June 1983 was 33 sea otters. The decline in the

size of this raft was accompanied by an advance of the northern front

to Sandhill Bluff (about 6 mi north of Santa Cruz), and by a wider.
distrtiution of solitary sea otters in the nearshore waters of

northeastern Monterey Bay, The raft at Sandhill Bluff numbered 16

animals on surveys conducted in spring 1983; a few wanderers were seen

between Sandhill Bluff and MO Nuevo Point. Numbers from Monterey to

Cypress Point have shown a clear decline from 119 counted in 1982 to

56 counted in 19B3. Concurrently, the population inhabiting the

nearshore waters from Cypress Point southward to Point Sur has shown

m increase in size, representing .17% of the total California

population recorded on aerial surveys in spring 1983. The present

size of the population from Cypress Point to Point Sur, whlie not

known with certainty,

independent animals.

Pines along the outer

spring 1983, but were

probably numbers slightly more than 200

Pups were commonly seen from Point Sur to Point

coast on aerial surveys conducted in winter and

never seen in Monterey Bay from Point Plnos to

the Monterey/Seaside area. Single mother-pup pairs were recorded in

Sequel Cove and near the Sandhill Bluff raft in spring 1983.
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Shelf slope Offshore
(0-99 fm) (loo-999 fm) (1,000+ fm)

Mean Cetacean Density 0.10 2.71 0.32
<cetaceans/km z iSE) *0.13 kz .21 *0,74

Mean Cetacear! Biomass 4,460.02 780,57 138.76
( kg/km2 )

Mean Sea SuZfaCe 14.5°
Temperature ‘C (kSE) ~0,6

Percentage of 0b3erved
Cetaceans x Depth 4.5%

82. 9%

-142-

14.9°
@.6

83.9%

14.5%

14.9°
*().5

11.6%

2.6%



predominant SpeCie9

Shelf

Gray whale

Grampus

Harbor porpoise

SOUTH~ SECTOR — Winter — Cetaceans

Slope

Pacific white-
sided dolphin

Northern right
whale d~lphin

Grampus

Gray whale

Offshore

Pacific white-
sided dolph~n

Northern right
whale dolphin

Grampus

sperm whale

Dan’s porpoise

Shelf. Gray whales migrating through the shelf waters off Point

Reyes, Santa Cruz County, and Poigt Pilios were the major contributors

to the high biomass values found in these areas, Harbor porpoises

were seen clustered in Monterey Bay, south of Point Montara and, to a

lesser degree, in the waters between Point Reyes and the Farallon

Islands. Grampus were found off Point Pines, in Monterey Bay over the

inner portions of the Monterey Canyon, and in shallow water from nod.h

of Point Reyes up to Tomales Point. Scattered sightings of small

groups of Dan’s porpoises and Pacific white-sided dolphins along the

coast from Point Montara to Point Ano Nuevo made up the remainder of

the cetacean nearshore biomass.

Slope. Nine species of cetaceans, in fair to moderate numbers

over the continental slope, accounted for the high percentage of

observed animals for this realm. Gray whales traversing the Farallon

basin added to the biomass figures, as did the occasional sperm,

humpback, and killer whales.

The largest cetacean schools observed consisted of Pacific

white-sided and northern right whale dolphins, with grampus and Dan’s

porpoises seen in smaller groups. All four SpeCleS were fairly evenly
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distributed over the slope

SOUTH—CENTRU  SE~OR —

waters of this sector.

Winter — Cetaceans

However, some

higher defisities were noted for Pacific white-sided dolphins west of

the Farallca Zslands and for northern right whale dolphins south of

those islands.

.
Offshore. Offshore waters contained many small isolated schools

of grampus, northern right whale and Pacific white-sided dolphins.

With small groups scattered throughout the pelagic zone, no areas of

significantly high biomass were noted. It is of interest to note that

c.etace&ns tended to cluster along the 1,000 fm isobath and no

aggregatmns were noted in deeper water, although sampling extecded

approximately 45 nm west of that point.

.

Mean sea surface temperatures were identzcal f~r the slope and

offshore zones due to mixing caused i?y winter

northwesterlies. Inshore shallow waters were

water adjacent to the Golden Gate where large

emerge from the Sacramento River system.

stems and strong

cooler, with the coolest

volumes of fresh water
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POPULATION INDICZS Offshora
(22,000 m)

Mean Sea.bird  Density
(birds/kmz ASE) 10.66 kl.46

Mean 310rnass Density
(kg/kmz ASE) 4.26 ~0.86

Mean Number of Species
Observed (ASD) 16.08 *3.84

Mean Species Diversity
Index (H’ kSD) 1.93 +0.25

January Mean Population Ashore (ASD):

PREDOMINANT SPECIES

-—
A--.-.––  . 1 I

. P! Afio  Nuevol

-30’

38”

30

37”

I

I

30

10

Slope Shelf
(200-1,999 m) (0-199 m)

59.+6 &19,85 84.50 ~15.44

36.02 *13.98 72.60 ~12.08

20.25 53.39 26.33 &3.25

2.03 A.023 1.93 tO.28

68,917 317,875

Offshore slope Shelf
Northern Fulmar Cassin’s Auklet Western Grebe
Cassin’s Auklet Rhinoceros Common Murre

Rhinoceros Auklet California Gull
Auklet Common Murre

Elack-legged Black-legged
Kittiwake Kittiwake

Herring Gull California Gull
Herring Gull

Shoreline
tictic Loon

Western Grebe
Brandt’s Cormorant
Pelagic Cormorant

Surf Scoter
White-winged

Scoter
Western Gull
Herring Gull

California Gull
Common Murre
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Populations

SOUTH—CHWRAL SECTOR

of seabirds wintering here were

— Winter — Seabirds

both large and

diverse. This sector h~”bored high average densities and biomass as

far seaward as the ouzer continental slope margin and moderate biomass

F!enslty  (to 20 kg/km2) to more than 150 km off San Francisco. in

keeping with the correlation between high numbers/biomass and ‘

shallower water depths, we found that the zone of high bird abundance

was narrowest where the Monterey Canyon  bisected the shelf of Monterey

Bay. Numbers 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. Populations found

ashore were large compared to other sectors and were

along the shores of Monterey Bay to MO Nuevo Island

Montara to Point Reyes.

.

concentrated

and fron Point

The composition of bud populations here resembled that in

sectors to the nofi.h. Large pulses of migration by IWctic Loons and

California Gulls occurred near the coast during late NoverJ3er; in

December these and many species

?U=ka entered the area to t~e

nesting species, Common Murres,

nesting in the Pacific No&.hwest and

up winter residency. Among locally-

Cassin’s Auklets,

cormorants were abundant here during winter. The

nesting colonies of these species occurred during

t-ypically none begin egg-laying until April.

Western Gulls, and

earliest visits to

winter, though
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D <1

c 1 1-30

m n-lzo

II OFiil >120

b
125”

Abundance at SEA
( animals/km4  &E)

California sea lion
Noe.hern fur seal
Steller sea lion

Harbor seal
Nofihern elephant seal

All PiMipSdS

Biomass (kg/km2)

Abundance on LAND

(numbers counted)

California sea lion
Steller sea lion
Harbor seal
Northern elephant seal

All Pinnipeds

Offshore
(>2,000 m)

0,003 *0.003
0.263 *0.118
0.0
0.0
0.003 *0.003

0.269 ~0.119

16.61 *7.38

5-7 May
19s0

5,131 (47%)
179 ( 2%)

1,846 (17%)
3,799 (35%)

10,954

s lope
(200-1,999 m)

0.024 ~0.012
0.103 *0.044
0.002 *0.003
0.002 fo,oo4
0.021 *0.017

0.152 ~0.058

17.91 ~6.82

19-21 my
1981

8,611 (59%)
386 ( 3%)

1,606 (11%)
3,936 (27%)

14,539

10

Shelf
(0-199 m)

0.236 &O.263
0.020 *0.012
0.003 _w.oo4
0.005 *0.004
0.012 &o.o12

0.276 ~0,243

59.54 &52.34

3-5,19 May
1982

7,679 (54%
141 ( 1%

2,025 (14%
4,478 (31%

14,323

w

38°

10

]7.

10
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Pinnipeds

From Point Lobo9 (36”31’N) to the Monterey ~arbor breakwater

(36°37’N) we counted 1,507 pinnipeds in May 1982; 83.5% (1,259) were

California sea Lions. Harbor SealS (247, or 16.4% of the area total)

were sxghted at several locations on the Monterey Peninsula. A single

juven~le  Steller sea lion was see; on the Monterey Harbor breakwater.

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

In May 1982, the pinniped population on Ano Nuevo Island was

6,323, or 26.3% of the central and northern California total.

Northern elephant seals predominated in numbers with a population of

3,623 females and juveniles hauled-out for their annual molt. These

znunals represented 57.4% of th% MO NUWO total and fully 15% of the

central anti northern California total. Most of the remaining anunals

on MO Nuevo Island in 19S2 were California sea lions, which numbered

2,373, or 30% of the island total. The May 1982 survey took place two

weeks earlier than the 1981 suney. The 1981 survey, which coincided

closely with the spring pea.. of southward-migrating sea lions,

recorded over 5,OCO California sea lions on no ??uevo Island.

Second in use

17% of th~ central

rapidly increasing

to Afro Nuevo Island were the Farallon Islands, with

and northern California total. The FaraDone9  are

in use as a hauling ground by California sea lions.

The numbers of this species counted here more than doubled each year,

from 648 in 1980 to 1,440 in 1981, and to 3,206 in 19S2. California.

sea lions accounted for 78% of the pinniped population on the

Farallones In 1982, notihern  elephant seals for 20%, and Steller sea

lions for 2%.

NO.-.h of the Fa”allones, pinnipeds were found in Substantial:

numbers from

harbor seals

primarily at

Double Point (37”57’N) to Point Reyes. In thas area,

represented about 60% of the total and were found

Double Point, where spring counts averaged 277 animals,
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and in Drake’s Estero, where counts

33 harbor seals, 314 California sea

seals were also found in the lee of

pinniped population of the area was

the survey total.

varied from 40 to 523. In 1902,

lions, and 46 northern elephant

Point Reyes. The combined

869 in 1982, representing 3.6% of

.

From Drake’s Beach (38”00’N) to Bodega recks (313”17’N), 625

pinnipeds were hauled out during the May 1982 survey; 590, or 95% were

harbor seals.

for

430

Pinniped sightings at sea in the south-central

54% of all sightings recorded on surveys in the

pinniped sightings recorded, notihern fur seals

total) were numerically predominm”t;  California sea

sector accounted

spring months. Of

{with s1% of the

lions and notihern

elephant seals comprised the remainder. Pinniped relative abundance

in offshors waters was 56% of the total of sector-wide sightings;

nonhern fur

region. The

animals/km2;

northern fur

mean density

seals accounted for 98% of all sightings in this depth

overall mean density for offshore waters was 0.27

mean density over the slope was 0.15 animals/km2, with

seals accounting for SO% of all sightings. The highest

of 0.28 animals/km2  was reached over the shelf, where

California sea lions represented 58% of all sightings. Most

California sea lions occupied waters in Monterey Bay and the Fara.llon

basin extending to, and including, the waters over Cordell Bank.

Moderate densities were found in shelf and slope waters between MO

Nuevo Island and the Farallones. Northern fur seals were found

primarily over slope and offshore waters west of Point Reyes, west of

Pioneer and Guide seamounts, and over the Monterey Seavalley,
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I

Sea Otters

Approximately 20% of the California sea otter population is

presently found north of Point Sur in winter and spring. Most Sea

otters are found in the lee of major points on the outer coast from

Point Sur to Point PifioS (36”3S’N). Moderately large numbers -e also

found near Monterey and at Sequel Poini 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 accompanied by an advance of the northern front

to Sandhlll Bluff (about 6 mi north of Santa Cruz). and by a wider

distribution of solitary sea otters in the nearshore waters of

northeastern Monterey Bay. The raft at Sandhill Bluff numbered 16

animals on surveys conducted in-pring 1963; a few wanderers were seen

between Sandhill Bluff and A.no Nueve Point, Numbers from Monterey to

Cypress Point have shown a clear decline from 119 counted in 1982 to

56 cowted in 1983. Concurrently, the population inhabiting the

nearshore waters frcm Cypress Point southward to Point Sur has shown

an increase in size, representing 17% of the total California

population 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 numbers slightly more than 200

in~ependent an2ma13. Pups were commonly seen from Point Sur to Pointi

Pines along the outer coast on aerial surveys conducted in winter and

spring 1963, but were never seen in Monterey Bay from Point PifIOS to

the Monterey/Seaside area. Single mother-pup paizs were recorded in

Sequel Cove and near the Sandhill Bluff raft in spring 1983.
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SOUTH-CENTRAL SECTOR
Spring-Cetaceans

Shelf ‘s lop Offshore
(O-99 fm) (100-999 fm) (1,000+ fm)

Mean Cetacean Density
(cetaceans/”km2  ASE)

Mean Cetacean Biomass
( kg/~2 )

Mean Sea surface
Temperature ‘C (*SE)

Percentage of Obsened
Cetaceans x Depth

Percentage of
Biomass x Depth

0.07 1.s3 0.12
*O. 06 h2.19 *o. 19

.

1,323.23 399.90 247.98

11.7”
AO.6

5.2%

67.3%
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SOUTH—CENTNU  SECTOR — Spring — Cetaceans

Predominant Species

Shelf

Gray whale

Grempus

Harbor porpoise

slope Offshore

Pacific white- Northern right
sided dolphin whale dolphin

Northern right Grampus
whale dolphin

Sperm whale
Grampus

Humpback whale
Gray whale

Although cetaceans observed in spring were wideiy distributed

throughout the sector, highest densities of individual animals (89%)

occurred on the continental slope. In contrast, the shelf region held

only 5% of the population but aimost 70% of the biomass. The offshore

region supported approximately 6% and 12% of total cetacean numbers

and biomass, respee.ively. Mean sea surface temperatures in all three

depth regions were lower them those in the southern sector by as

little as 0.2°c on the shelf to as much as 1.3°C in the offshore area.

Shelf. Relatively high numbers of migrating 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 porpoises, and Pacific white-sided dolphins were other

cetaceans that constituted the nearshore population of the sector.

H=bor porpoises, while numerically subordinate to gray whales

and grampus on the shelf, were moderately abundant for a species that

is infrequently seen in pods of any magnitude. Bxcept for a small

subpopulatzon in the Morro Bay/Point Buchon area, only a light

scattering of sighzings  occurred along the Big Sur coast to

approximately Gamboa Point (36”03’N). There were fione noted between

Gemboa Point and Point Pines. The first significant numbers of the

species began to appear at Monterey Bay, and the animals steadily

-152-



SOTJTH—C&NTWL SECTOR — Spring — Cetaceans

.

increased in abundance as one progressed northward along the coast.

~o centers of concentration occurred north of Monterey Bay: one in

the Point Montara/Pacifica  area, and the other between Point Reyes and

Port Ross (38”31’N).

Grampus, as well as Pacific white-sided dolphins, were present in

relatively low numbers and widely scattered pods. DalI’s por~ises,

normally considered most prevalent in water depths between 100 fm and

1,000 fm, were moderately abundant on the shelf in this sector.

slope . As mentioned above, cetaceans were present in greatest

numbers on the slope, with laxge schools of the gregarious Pacific
.

white-sided dolphins, notihern right whale dolphins, and grampus

predominating. These three species accounted for 99% of the cetacean

population on the slope. In spite of their relatively high individual

count, these smaller animals represented only 22% of the total sector

biomass.

The second largest school of grampus (900 animals), in three

years of survey, was recorded 20 nm west of Monterey Bay. The

remainder of the grampus on the slops were scattered in small groups

to the west and south of Monterey Bay. Dan’s porpoise numbers were

approximately equal over the slope and offshore; in both instances

their numbers 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 headlands.

Offshore. The offshore deoth reaion suDDofied  a varietv of

cetacean species similar to those of

totals were significantly reduced in

the slope.
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SOUTH—CENTRU  SECTOR — Spring — Cetaceans

Notihern right whale dolphins and grampus predominated in the

area, but total numbers of each were small. On numerous occasions the

two species were observed closeiy associated, in moderately large

schools. PQxed schools of different spec~es were commonly observed

throughout the three-year survey. Larger cetaceans in the offshore

region included gray, humpback, and sperm whales. Sperm whales were
. .

sighted in the deep water region west of Santa Cruz near Guide

Seamount, and humpback whales were seen offshore west of the Farallon

Islands. Gray whales were also found in small numbers west of the

Farallon Islands, close to the 1,000 fm isobath,
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POPULATION INDICES Offshore Slope Shelf
(~2,00il  m) (200-1,999 m) (0-199 In)

Mean Seablrd Density
(birds/kmz *SE) 13.29 +4.47 31.73 *8.43 94.92 ~17.61

Mean Biomass Density
(birds/km2 *SE) 8.08 ~3.60 18.77 &4.92 80.63 k17,22

Mean Number of Species
observed (*SD) 12.44 k5.56 18.56 *6.50 25.78 k5.41

Mean Species Diversity
Index (H’ ASD) 1.19 &O.64 1.5s *0.30 1.70 *0.31

May Mean Population Ashore (ASD): 146,053 A25,090
May Mean Surface-nesting Population Ashore (&SD): 113,650 *11,686

PREDOMINANT SPECIES

Offshore Slope Shelf Shoreline
sooty sooty sooty Shearwater Western Grebe

Sheamater Sheaxwater Phal=opas Surf Scoter
Phalaropes Phalaropes Common Murre Western Gull

Cassin’s Auklet CaSSln’s AUklet Bonaptie’s Gull Common Murre
Western Gull Cassin’s Auklet
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SOUTX~ SECTOR — Spring — Seabirds

The shores of the Gulf of the Farallones,  including the Farallon

Islands, support almost 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 Cormorants, Western Gulls and ~~hy

Storm-Petrels the Farallon Islands harbor over a third of the state’s

nesting totals. Shelf and slope waters of this sector teem with

migrants, nesting birds, and winter visitors, with zones of high

biomass extending as far seaward as 90 km off Point Montara. Over

630,000 sheanaters were saen in flocks in northern Monterey Eay alone

during June 1981.

This was the sector with the highest average bird densities and

biomass densities in spring and where the numbers of species observed

was highest. Owing to extreme &bundance of sheamaters,  phalaropes,

murres, and auklets,  however, the species diversity index averaged

less than in the notih-central sector and about the same as v~ues

elsewhere. Shoreline and shslf populations were dominated by numbers

of Western Grebes, migrating Shearwaters and phalaropes,  and by the

nesting speczes. Over the slope, Shearwaters, phalaropes, murres, and

auklets predom.znated  while farther to seaward the same species plus

storm-petrels, jaegers, and Arctic Terns predominated. Species

numbers and diversity were least in June,
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SOUTH-CENTRAL SECTOR
Summer—Pinnipeds, Sea Otters

Ez2
Sea Otter range !J

38”

I

. 30
III

m“
Plmupad  Bfomass

(k~kmJ)

n
<1

c1
1-30

c1 31-120

lull >120

Santa Cruz..—
s--l co”

>9

. . . . .

. . “ .$; , .’
. .“ *-: .. .-, Monterey 6ay”i

. “
Mc.n,.,w

c,- m- —.-

Abundance at SEA
( animals/kmZ ASE )

Offshore
(>2,000 m)

slope
(200-1,999 m)

Shelf
(0-199 m)

California sea lion
Northern fur seal
Steller sea lion
Harbor seal
Northern elephant

0.001 +C.ool
0,009 A0,006
0.0
0.0
0.0

0.035 *0.028
0.002 *0.002
0.0
0.0
0.004 *0,005

0.06~ kO:033
0.001 *0.001
0.003 *0.005
0.003 *0.005
0.0seaL

All Pinnipeds 0.010 AO.006

0.606 ~0.356

0.041 AO.026 0.075 +0.036

Biomass (kg/km2) 13.71 *e.79 15.92 *7.61

30 June,
1,8 July

1981
Abundance on LAND
(numbers counted)

1-3 July
1960

2S-30 ~Uly

1962

California sea lion
Steller sea lion
Harbor seal
Northern elephant seal

2,1s1 (37%)
1,477 (25%)
1,607 (28%)

563 (10%)

3,532 (39%)
1,134 (12%)
3,668 (40%)
748 (B%)

6,810 (56%)
1,155 ( 9%)
3,470 (28%)

all ( 7%)

All Pinnipeds 5,828 9,0S2 12,246



SOUTH-CENTRAL SECTOR — Summer — Pinnipeds/Sea Otters

Pinnipeds

Frcm Po:nt Lobos (36”31’N) to Monterey (36 °37’N), plnniped

n’.mbers  iacreased from 280 in summer 1981 to 1,027 in summer 1982

(representing 4.1% of the survey total). California sea lions on Sea

Lion Rocks near Point kbos and

Point, with a population of 773

pinnipeds counted in this area.

in 1902 were found neax Cypress

Ano Wevo Island continued

at Bird Island (36”35’N) near Cypress

ii 1982, represented 75.3% of the

Most of the 2S3 harbor seals present

Point.

to be the most important hauling

ground in central and northern California. The 5,130 pinnipeds

counted here in 1962 represented 20.4% of the sumey total. The

summer count at MLO Nuevo showed a steady increase through the three.
sur~ey years. The 1982 count represented a 56.9% increase over the

count of 3,269 recorded in 1980. The Steller sea lion breeding colony

here ‘&s the largest in the state, with 882 animals present in June

1982. Numbers had decreased somewhat since 1980 when 1,325 animals

were csunted, but the pup count had increased from 294 to 321. At

~gesent, we consider the population to be stable or growing slowly.

Steller sea lions represented 17.2% of the Allo Nuevo Island total in

1982. The great majority of pinnipeds on ASlo Nuevo Island were

California sea lion juveniles. In 1982, 3,269 animals of this species

were counted, representing 61.8% of the island total. The 1982 count

was a 10.4% increase from the 2,871 animals counted in 1981. The

population of northern elephant seals, consisting of 696 adult males,

represented 13,6% of the Ano Nuevo Island pinniped count in 1982, up

from 673 in 19S1 and 469 in 1980. The harbor seal population at this

locatlon also seemed to be increasing, from 158 in 1980 to 351 in

1981, ma to 383 in 1982, when they represented 7.5% of the pinnipeds

on the island in summer.
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SOUTH~ SECTOR — Summer — Pinnipeds/Sea  Otters

,

The pinniped population of the Farallon Islands increased from

only 474 in 1980 and 1,066 in 1901 to 2,979 animals in 19132 — a

sixfold increase in two years. In summer 1982 the pinnipeds on the

Farallon Islands represented 11.8% of the central and northern

California total. Most of the pinnipeds on land were California sea

lions which, with a population of 2,543, accounted for 85.4% of the
●

Farallones’ tokal. Only 210 and 525 California sea lions were counted

on the F’arallon Islands on summer Su=eys in 1980 and 1981,

respectively. The breeding population of Steller sea lions on the

Farallones  appeared to be growing, at least in the numbers of adult

and subadult animals. We recorded 237 animals of this species in

1982, an increase of 64.6% from the 144 counted in 1981. Fourteen

(14) pups were counted in 19S2. Only 31 Steller sea lions were seen

on the North Farallones in 1982, cbmpared with 24 in 1980 and 45 in

1981; no pups have been seen in aerial photographs of the Nofih

Farallones. other species counted on Southeast Farallon Island in

1982 zncluded 115 northern elephant ‘seals (3.9% of the island total)

and 84 harbor seals (2.8% of the total). A single male 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 in summer 1982 (8.4% of the survey total). Of this

number, 2,041 (95.9%) were harbor seals, which were found primarily 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 most important harbor seal hauling grounds in central and

northern California. In addition to harbor seals, small numbers of

other species haul out in the lee of Point Reyes; we counted 55

California sea lions, 32 Steller sea lions, and 7 northern elephant

seals here in summer 1982. In the TOmaleS Bay area (including Bird

Rock on the outer coast) we counted 530 haxbor seals in 1982, down

from 577 in 1981.
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SOUTH~ SECTOR — Summer — Pinnipeds/Sea  Otters

Summer sightings of pinnipeds  at sea in the south-central sector

fell to only 10% of the spring level due to the departure of most

summer-breeding northern fur seals and California sea lions 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/km2;  mean densities in slope and offshore depth

regions fell to a yearly low of 0’.04 and 0.01 animals/Jon2,

respectively. Pinnipeds were widely distributed at sea at low to very .

low density. Moderate densities were recorded only in the shelf and

slope waters beween Ano Nuevo Island and the Farallones, amd west of

Ploze*r Seanount. The latter sightings were predominantly notihern

fur seals, possibly associated with the San Miguel Island colony.

.

Sea Otters

in the summe: and autumn breeding season, numbers of sea otters

decline in the south-central sector as some males from the northern

peripheral rafts move southward toward the center of the range.

Su.zveyz conducted in 1983 indicate that this seasonal movement begins

as early as the month of June; from 25 May 1983 to 29 June 1983,

numbers of independent sea otters declined about 20% in the south-

Central SeCtOr (POlnt Arlo Nuevo to Point Sur). The number 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%); numbers in the vicinity of Monterey and along the outer coast of

Monterey County to Cypress Point held steady at about 50 independent

animals (relative abundance of 5%); numbers from Cypress Point to

Point Sur declined 20% from 176 counted on 8 June to an estimated 140

independent sea otters by late June (relative abundance of 14%).

These ccunts should be considered minimum population estimates.
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Shelf Slope Offshore
(O-99 fm) (loo-999 fm) (1,000+ fm)

Mean Cetacean Density
(cetaceans/km2 *SE)

Mean Cetacean Biomass
( kg/’km2 )

Mean Sea Surface
Temperature ‘c (ASE)

Percentage of Observed
Cetaceans x Depth

Percentage of
Biomass x Depth

0.21 1.40 0.95
*O .15 AO.60 &O.58

347.90 438.42 202.51

13.1”
&o,4

11. 1%

35.2%
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SOUTH~ SECTOR — Summer — Cetaceans

Predominant Species

Shelf

Pacific wnlte-
sided dolphln

DaL1’s porpoise

Humpback whale

Grampus

Harbor porpoise

High species

sector. Although

35% of the L“ea’s

Slope Offshors

Northern right Pacifzc white-
whale dolphin sided dolphin

Pacific white- Northern right
sided dolphin whale dolphin

,
Grampus Grampus

Humpback whale Humpback whale

diversity and numbers of animals characterized th~s

the continent- shelf supported slightly more than

biomass, it yielded only 11% of the total antials.

High numbers of l=vge baleen whales were present in nearshore areas of

this sector, which contributed significantly to the total biomass.

The slope held the highest percentage of individual aru.mals  as well as

biomass.

Shelf, The Pacific white-sided dolphin became the dominant small

cetacean in this sector, It was the most abundant species in both the

shelf and offshore regions and the second most abundant on the slope,

indicar~ng lts propensity for waters of the southern half of the study

area in summer. Seaviest concentrations and largest schools of the

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

Dall’S pcqoises were moderately abundant in all three depth

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

cetaceans, and therefore did not aggregate into large schools along

the coast. There were, instead, numerous small groups sighted ifiside

the 10D fm isobath, especially between Point A80 Nuevo and Point

Arena.



Harbor porpoises were

SOUTH~ SEaR — Summer — Cetaceans

distrtiuted  along the entire coastti

periphery of the sector except for a small area between Pigeon Point

(37”11’N) and Point Montara and another near the mouth of San

Francisco Bay. Several animals were also sighted up to 20 run offshore

in the Gulf of the Farallones.

Grempus, exhibiting their

expanded their range northward

#

apparent affinity for warm waters,

into this sector as sea surface

temperatures began their seasonal rise. Although present in all depth

regions, only 4% of the animals were found over shelf waters, and then

only south of the Farallon Islands, adjacent to the 100 fm isobath.

Btieen whales were also obse=ed in all depth regions of this

sector in surmnero Scattered solit”ary gray whales, fin whales, and

especially humpback whales were observed. Humpback whales were the

most abundant of the group, totaling more than 100 individuals. There

were 75 of these animals sighted in shelf waters near the Farallon

Islands. A more detailed description of the historical distribution

and the current patterns and status of the humpback whale, including

its unique seasonal resurgence along the central and northern

California coast, can be found in Cetaceans of Central and Northern

Cahtornia, 7980-1983: Status, Abundance, and DisWJutJon (Dohl et al. 19S3).

s lope. Northern right whale dolphins, Pacific white-sided

dolphins, and grampus were the predominant 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

schools were observed southwest of cape Mendocino. DalI’s porpoises

were more 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 Ano Nuevo notih to Point

Reyes.
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SOUTH—CENTRw  SECTOR — Summer — Cetaceans

Humpback whales were scattered in the central portion of the

sector, with most sightings occurring north, south, and west of the

Farallon basin. More than three times the number found on the slope

were concentrated on the mainland side of the islands in the Gulf of

the Farallones. Fin whales were also observed utilizing the same

general area as the humpback whales. iCiHer whales were present in
,

modest numbers, but sighting locations-were confined to the southern

portion of the sector. tieas west of Point Pines and off Monterey

Canyon were the most frequently occupied.

Offshore. Cetacean abundance continued high in the offshore

region, with nearly the same species dominating the population as

occurred on the slope, Pacific-white-sided dolphins replaced nonhern

right whale dolphins as the most numerous cetacean in the offshore

area, with northern right whale dolphins second. Schools of these two

species were l=ge, with mayor aggregations occurring in the ‘southern

and central portions of the sector. SmUl scatterec? groups were

observed northwest of Bodega Head. Dan’s porpoises and humpback

whales were moderately abundant in the central offshore region west

Point Ano Nuevo.

of

*
!
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POPULATION INDICES Offshore
(22,000 m)

Mean Seabird Density
(birds/kmz *SE) 6,09 *1.83

Mean Biomass Density
(kg/kmz ASE) 2.B3 kl.23

Mean Number of SpeCie9
Obsened (*SD) 10.44 ~3.56

Mean Species Diversity
Index (H’ MD) 1.47 AO.46

I :
. .
38

30

37

I

30

3
121”

Slope Shelf
(200-1,999 m) (0-199 m)

35.92 *9.13 105.98 *16.14

13.25 h2.88 76.14 *12.30

21.00 *3.74 23.56 *4.50

1.89 ~0.28 1.60 kO.2S

JUIY Mean Population Ashore (*SD): 191,544 i13,247
July Mean Surface-nesting Population Ashore (kSD): 165,229 k9.466

PREDOMINANT SPECIES

offshore slope Shelf Shoreline

sooty Sooty=-at er sooty Brown Pelacan

Shearwater Caasin’s Auklet shearwater Brandt’s Cormorant

Phalaropes Phalaropes Phalaropes Pelagic Cormorant

Common/Arctic common Murre Western Gull

Tern Common Murre
Caasin’s Auklet

0
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SOUTH-CENTRAL SECTOR — Summer — Seabirds

Nesting activities of twelve species reach a peak at colonies

near Point Sur, Monterey Ezy, and the Gulf of the Paxallones  Ln early

summer, with almost half the State’s 0.8 million nesting population in

attendance. The Fazallon Islands harbor almost 0.3 million nesting

birds and serve as the center of the world breeding ranges for Ashy

Storm-Petrels, Brandt’s Cormorants, and Westezn Gulls. Our data

indicate a probable increase of ti6-17% in the Common Murre population

nesting in this sector during 1960-1982. In addition to nesting

species, shorellne  and shelf populations are dominated by numbers of

Sooty Shearwaters, Brown Pelicans, and phalaxopes  while those of

waters seaward of the shelf are dominated by storm-petrels, auklets,

phalaropes, Sooty Shean#aters, and Arctic Terns. Species numbers here

were higher than in other sectors, a result of mixing of subarctic,

subtropical, and California Current endemic faunas; the species

diversity index reached the annual low in June due to numerical

dominance by shea=~aters, phalaropes, and a few nesting species.

A broad area of high biomass density extended from off 2oint

Reyes co off Point Aflo NLIevO, The high density band followed

continental slope contours, pinching in toward the coast where the

Monterey Canyon b~sected Monterey Bay. The shelf waters in northern

Monterey Bay and from Point Ano Nuevo to Point lieyes harbored up to

150 kg/km2 of biomass in June and July; over 0.6 tillion shea=aters

occurred in nc~hern Monterey Bay alone during June 1981. Waters of

the California Current, seaward of the slope, typically harbored birds

in relatively low densities. Because small-bodied storm-petrels,

phalaropes,  and auklets often predominated in the offshore fauna,

biomass was more than an order of magnitude below that of contiguous

shelf waters.

-166-



I OUG& k5Uâ

II

I
II

I
Ii

I

3.o

290

I
I

V

oqàg -I69oJ

-S

2U L9UC!2CD

SOUTH-CENTRAL SECTOR
Autumn—Pinnipeds, Sea Otters—- .-—

Plnntped Biomass

(kg kmt) I

1.30 I

30 124° 30 123°

Abundance at SEA Offshore
(>2,000 m)

slope
(200-1,999 m)

Shelf
(0-199 m)(animals/km z *SE)

California sea lion
Northern fur seal
Steller sea lion
Harbor seal
Northern elephant seal

zQl Pinnipeds

Biomass (kg/kmz)

0.004 *0.004
0.008 AO.004
0.0
0.0
0.0

0.207 ~0.124
0.005 *0,004
0.007 ~0.006
0.0
0.028 AO,OIS

0.2+4 &O.123
0.001 jj3.oo2
0.0
0.003 *0.004
0.002 *0.003

0.012 AO.006 0.247 AO.064 0.250 kO.125

0,94 &o.47 85.75 ~41.59. 52.01 *26.11

Abundance on LAND 28-30 Oct.
1980

28-30 Sept.
1981

27-28 Oct.
1982(numbers counted)

California sea lion
Steller sea lion
Harbor seal
Northern elephant seal

All Pinnipeds

5,551 (61%)
341 ( 4%)

1,519 (17%)
1,733 (19%)

8,620 (78%)
509 ( 5%)
833 ( 8%)

1,132 (lo%)

16,128 (78%)
183 ( 1%)

2,714 (13%)
1,708 ( 8%)

9,144 11,094 20,733
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SUJ’I’H~ SECTOR - Autumn - Pinnipeds/Sea Otters

Pinnipeds

In the area from Lobos Rocks (36°27’N) to Monterey Harbor

(36”37’N) we counted 2,461 pinnipeds in 1982, representing 7.9% of the

suney tots?. This was a substanti.d increase from the counts of

1,056 in 1981 and 1,146 in 1980. Of 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 Wbos Rocks, 397 at Sea Lion Rocks

(36”31’N), 704 at Bird Rock (36”35’N), and 989 at the Monterey

breacdatez  (36”57’N).

‘l’he greatest number of pinnipeds was counted on Ano Nuevo Island

(37°06’N). The count of 8,573, Representing 27.4% of the Su=ey

total, wae a 36.4% increase over the count of 6,203 obtained in

September 19910 California sea lions, with a population of 7,319,

accounted for 85.4% of the total, up from counts of 4,960 in 19S1 and

2,834 in 1990. Northern elephant seals, which numbered 1,140,

represented 13.2% of the suney total; 94 Steller sea lions and 20

harbor seals were also present.

The counts made at Southeast Farallon Island (37’’4l’?i) also

showed a great increase over the counts obtained in the previous two

years. lie counted 5,687 pinnipeds, representing 18.2% of the survey

total; in contrast, 2,255 were counted in 1981, and 1,461 were counted

in 198U. of the total, 5,063 were California sea llOnS (89.0%), UP

from 1,988 in 19S1 and 1,058 in 1980. Northern elephant seals

represented 8.9% of the total with a population of

land. Sixty-five (65) harbor seals and 52 Steller

counted here in 1982; an additional 30 Steller sea

on the North Farallones.

507 animals on

sea lions were also

lions were present
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SOUTH-CENTRAL SECTOR - Autumn - Pinnipeds/Sea Otters

Prom Bolinas Lagoon (37”56’N) to Point Reyes (37”59” N) we counted

996 pinnipeds in 1902, representing 3.2% of the Su-ey total. Harbor

seals, with a population of 876 animals, represented 88.0% of the

total for this area. Harbor seals were found primarily at four

locations: 133 were seen in Bolinas Lagoon (37”56’N), 126 at Duxbury

Point (37°54’N), 77 at Double Point (37°57’N), and 480 in Drake’s and.
Limantour esteros (3S”01’N). On the lee side of Point Reyes 62

California sea lions and 58 notihern  elephant seals were obsemed

hauled-out.

In the vicinity of Tomales Bay (38*14’N) we counted 1,s04

pinnipeds in 1982, representing 5.8% of the survey total. A population

of 1,077 Ctiifornia sea lions hauled-out on Bodega Rock (38”17’N)

represented 59.7% of the totti. fie remaining 40.1% was comprised of

724 harbcr seals counted in, or near, ToMales Bay.

Pmniped sightings at sea in the south-centr~ sector represented

39% of the statewide total for the autumn months. California sea

lions, accounting for 853 of 197 sightings recorded, were the

numerically predominant species. Most 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

comprised 94% of til sightings recorded over the shelf, and 62% of all

sightings recorded over the slope. Notihern fur seas predominated in

offshore waters. Identical mean densities of 0.25 animals/km2  were

found for shelf and slope waters. The most conspicuous feature of

pinniped distribution in the autumn months was the appearance of two

areas of high density occupied by California sea lions — the waters

over Pioneer Canyon between mo NueVo Island and the Farallones,  and

the waters over Cordell Bank west of Point Reyes.
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SOUTH—C3ZNTRAL  SECTOR - Autumn - Pinnipeds/Sea Otters

Sea Otters

Ir& the stmuner and autumn breeding season, numbers of sea otters

decline in the south-central sector as some males from the northern

peripheral rafts move southward towaxd the center of the range.

Sumeys conducted in 1983 indicate that this seasonal movement begins

as early as the month of June; fr~m 25:May 1983 to 29 June 1903,

numbers of independent sea otters declined about 20% in the south-

central sector (Point Ano Nuevo to Point Sur). The number 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%); numbers in the vicinity of Monterey and ~ong the outer coast of

Monterey County to Cypress Point held steady at about 50 independent

animals (relative abundance of ~%); numbers from Cypress Point to

?oint Sur dec~ned 20%

independent sea otters

These counts should be

frcm 176 counted on S June to an estimated 140

by late June (relative abundance of 14%).

considered minimum population estimates.
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Shelf Slope Offshore
(0-99 fm) ( 100-999 fm ) (1,000+ fm)

Mean Cetacean Dens it y 0.43 3.73 0.29
(cetaceans/km2 kSE) *0.35 *3 .61 AO .27

Mean Cetacean Biomass 1,205.91 2,524.26 562.81
( kg/km2 )

Mean Sea Surface
Temperature “C

14.4°
( *SE) *0,3

Percentage of Obsemed
Cetaceans x Depth 13. 0%

Percentage of
Biomass x Depth 20.1%

15.2”
00.2

80. 8%

58.8%

15.5”
*(3.1

6.2%

13. 1%
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SOUTH—CENTRU

Predominant Species

Shelf s loDe

Gtam&us Pacific white-
sided dolphin

SECTOR — Autumn — Cetaceans

Pac~fic white- Grampus
sided dolphin

Notihern right
Humpback whale whale, dolphin

Dall’S porpoise Dall’S porpoise

Harbor porpoise Humpback whale

Offshore— .

Pa=iflc white-
sic?ed dolphin

Northern right
whale dolphin

Humpback whale

Fin whale

Blue whale

Blue “whale 131ue whale

Shelf. The continental shelf is broad throughout this sector,

widening to over 30 nm west of the Golden Gate to include the Farallon

Islands and basin. The third highest seascnal mean cetacean density

occurzed during autumn along with the greatest annual species

varlatlon. ExceFt for a void wlrhin the Gulf of the FUailones, all

of the shelf waters were hesvily utilized.

Harbor porpoises were found along the entire coastline from

3odega Head to Pillar Point (37”30’N) and again within Monte=ey Bay.

Highest concentrations centered on Point Montara and decreased as one

moved northward to about 37”40’N along the Great American Highway in

San Francisco County.

Grampus, the most numerous small cetacean

greatest concentrations from Point Pifios north

seen, occurred in

to Point Montara, with

scattered animals found in very shallow water along the Point Reyes

beach north of Point Reyes. Pacific white-sided dolphins and Dan’s

porpoises, while found throughout this sector, tended to concentrate

ic the waters south of the Farallon Islands.
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SOUTH~ SECTOR — Autumn — CetaCeanS

of the larger whales, humpbacks were the most prevalent (177) and

were found mainly along the outer boundaries of the shelf surrounding

the Farallon Islands. Blue whales, an uncommon occupant of shelf

waters, contributed to the high biomass values found adjacent to the

Farallon Islands. Although numerically insignificant, the presence of

scattered killer, sperm, and gray whales also added to this high.
seasonal biomass.

Slope. Mean cetacean density and mean cetacean biomass reached

their highest annual values this season for this sector. Indeed, the

biomass in this season exceeded by 1.5 times the total recorded for

the other three seasons.

recorded meximum numbers

biomass figures.

Pacific white-sided

Four species, of the eleven encountered,

and contributed heavily to density and

dolphins numerically represented more than

80% of the cetaceans obsened. They were distributed throughout the

sector, with highest densities ( >4.0 animals/km2)  occurring in a band

across the shelf from offshore of Santa Cruz to the Farallon Islands.

Numerous schools were sighted aligned along the outer margins of the

slope adjacent to the 1,000 fm isobath. Slightly lower concentrations

occupied the region from Point Reyes north to Bodega Head.

Dan’s porpoises were another species which achieved their peak

annual numbers during this season. Although distrfiuted throughout

the area, their greatest concentrations occurred from the Farallon

Islands to the notihern border of this sector, in contrast to the

major Pacific white-sided dolphin distrtiution.

Grampus were found in two pockets of concentration: one due west

of Monterey Bay and the other notihwest of the Farallon Islands. The

remaining waters of this sector held only small scattered schools.

-173-



SOUTIi—CHWRAL  SECTOR — Autumn — Cetaceans

Northern right whale dolphins were at their lowest annual values

in autumn. Distribution was limited to the southern one-thizz of this

sector, with a complete akwence north of Point A$io Nuevo. Densities

of 1-2 animals/km2  occuzred only off Santa Cruz Point and dropped to

0.5 animals/km2 or less in scattered, patchy locations west and

notihwest of Point Pines.
‘

Both blue (13) and humpback (90) whales were found in significant

numbers, primarily west and south of

feeding close to the 100 fm isobath.

sloge was essentially a continuation

waters.

.

the Farallon Islands, Usualljj

Their distribution over the

of that observed over shelf

offshore. Deep-water cetacean distribution extended out to

124°00’W,  with heaviest concentrations inside 123°30’W. A vertical

band Gf nigh density extended along the margin of the 1,000 fxu isobath

southward from west of Point Reyes to due west of Point MO Nuevo.

This band was occupied prtiarily by humpback, fin, killer, blue, and

sperm whales. -ed schools of Pacific white-sided and notihern right

whale dolph~ns  were found at the southern and northern boundaries of

this sector. More sparsely distributed grampus and Dan’s -porpoise

schools delineated the seawaxd-most observations west Df the F’arallon

Islands.

sea suxface temperatures demonstrated the highest annual figures

with a 1°C warming gradient from the shelf to offshore waters.
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POPULATION INDICES offshore Slope Shelf
(22,000 m) (200-1, 999 m) ( 0-199 m)

Mean Seabird Density
( birds/km2 iSE ) 12.50 A5.41 47.12 +11.97 256.7S ~133.03

Mean BiOUIaSS Density
(k@on2 kSE) 3.72 *1.59 11.60 +1.47 78.04 ~10.56

Mean Number of Species
Obsened (*SD) 14.67 h2.98 23.33 *2.68 29.67 *3.68

Mean Species Diversity
Index (H’ ASD) 1.62 ~0.67 1.63 AO.61 1.89 AO.61

September/October Mean Population Ashore (&SD): 63,e18 A15,009

PREDOMINANT SPECIES
Offshore

Buller’s Shean#ater
Cassin’s AUklet

Phalaropes
Bonaparte’s Gull

Western Gull

Slope Shelf Shoreline
Cassi=uklet Phalaropes Arctic Loon

Rhinoceros Common Murre Western Grebe
Auklet Cassin’s Auklet Brown Pelzcan

Phalaropes Western Gull Brandt’s Cormorant
Western Gull Pelagic Cormorant

Surf Scoter
Western Gull

California Gull
Heerman’s Gu1l

Bonaparte’s Gull
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SOUTH—CMTRAL  SECTOR — Autumn — Seabirds

During Octobe= and November the highest mean bird densities at

all distances from the coast were found off Bodega to Monterey Bay,

Znd except for nerltic waters, biomass density was accordingly high.

Essextlaily, all shelf and slope waters supported biomass densities

zxceeding 2C kg/km2 and moderate biomass densities could be found out

to 200 M from shore. The zone of high dens~ty was broadest off San

Francisco, where the shelf is brdadest-, and was narrowest off

Monterey, where the Monterey Canyon cuts into the shelf. Numbers.of

birds at coastal roosts were highest along Monterey, Santa Cruz, and

wxln County shozes, and at Afro Nuevo and the Farallon Islands.

Peak populations of Brown Pelicans appeared on central coast

roosts ~n September or October: more than 13,000 in 1981 and 1982.

Adding substantially to shoreline and shelf populations were a variety

of gulls, Scctexs, cormorants, ~oons, and grebes. Murres,  aUkletS and

phalaropes  were very important in total density and biomass figures

everywhere more thsn 20 km from shore. In October, they were Joined

offshore anti over the slope b’y Bulier’s Shearwaters, fulmars, and

klttlwakes, and m November by Bonaparte’s Gulls. Average SpeCleS

numbers were ‘n~sher here than znywhere else at this time, but because

of es.remely large numbers of a few species such as phalaropes,

murres, and auklets, values of the species diversity index wese

somewhat below maxima attained elsewhere.
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.

F’igure 21. (facing sage) Notih-central  sector: Comparison of
monthly mean sea surface temperatures, deviation of
temperature from climatic (21J-year) seasonal means, and
upwelling index. Data are modified from Auer (cd., 1981-
1983), A. Bakun (pers. comm. ), and this study.
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NORTH-CENTRAL SECTOR
Winter—Pinnipeds

Abundance at SEA
(an~ls/kmL kSE)

California sea lion
Northern fur seal
Steller sea lion
Harbor seal
Northern elephant seal

All Pinnipeds

Biomass (kg/’km2 )

Abundance on LANE
(numbers counted)

California sea lxon
Steller sea l~m
&&vbor seal
Norzhern elephant seal

All Pinnipeds

offshore
(>2,000 m)

0.003 AO.006
0.143 AO.042
0.0
0.0
0.01s *0.012

0.164 kO.050

22.76 &6.90

2B-30 Jan.
1980

175 ( 9%)
528 (27%)

1,232 (64%)
o

1,935

slope
(200G9 m)

0.059 to.oe
0.059 *0.033
0.001 fo.ooz
0.0
0.005 *0.004

0.124 ~0.063

17.16 kO.75

28-30 Jan.
19s1

222 (13%)
807 (46%)
707 (41%)

o

1,736

—

Shelf
(0-199 m)

0.024 tO.016
0.0
0.0
0.034 *0.051
0.0

0.058 &O.052

7.66 ~60S3

25-27 Jan.
1982

276 (43%)
372 (57%)

o
0

648

to

40”

10

390

10
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NORTH-CENTRAL

Pumlpeds

SECTOR — Winter — Pinnipeds/Sea  Otters

Along the northern California coast from Foti Ross Reef (38”30’N)

to 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 numbered 807 animals in this area,
.

representing 46.5% of the total. The laigest aggregations were found

at Fort Ross Reef (38°30*N; 120 animals), EIJc Rack (39°05’N; 42

animals), Soldier Prank (39°45’N; 162 animals), Sea Lion Gulch

(40°14’N; 40 animals), Sea Lion Rock near the Mattole River (40*18’N;

260 animals), and Sug&”loaf (40”26’N; 175 animals). The largest

groups of harbor seas were found near Laguna Point (39”30’N; 123

animals) and at Jackass Gulch (39°53’N; 250 animals).

.

Pinniped sightings at sea in the north-central sector represented

24% of the statewide total for tne winter months, Sixty-two percent

(62%) of all sight~ngs were recorded on transects over offshore

waters, and 94% of

five perce~t (35%)

where northern fur

northern fur seals

all sightings were of northern fur seals. Thirty-

of all sightings were recorded over the slope,

seals represented 82% of the total, Sightings of

accounted for 87% of all sightings recorded for

this sector in winter months. The mean densities for offshore, slope,

and shelf depth regions were 0.16, 0.12, and 0.06 animals/km2,

respectively. Notihern fur seals were found in a broad band beginning

about 50 km west of the shoreline, with

abundance in waters over Vizcaino moll

Occupation of waters over the slope was

Ridge.

the areas of greatest

and the Gorda Escarpment.

confined to the Mendocino
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Mean Cetacean Density
(cetaceans/km2 *SE)

Mean Cetacean Biomass
( k@ln2 )

Mean Sea Surface
Temperature “C (*SE)

Percentage of Observed
Cetaceans x Depth

2ercentcgz of
BAomass x Gepth

Shelf
(O-99 fm)

0.17
*o, 13

4,923.58

13.8°
AO.6

24.8%

90. 4%

30

40”

, 30
I

39”

J 30
123° 3 ’

slope - Offshore
(100-999 fm) (1,000+ fm)

0.29 0.07
~0,18 *0.04

325,07 198.82

14.0° 14.2°
&O.6 20.6

65.2% 9.9%

6.0% 3.6%
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NORTH—CENTRU  SECTOR — Winter — cetaceans

Predominant Species

Shelf

Gray whale

Offshore

Northern right
whale dolphin

Grampus

Harbor porpoise Dan’s porpoise
Grampus

Grampus Pacific white-
sided dolphinPacific,white-

sided dolphin”
Northern right
whale dolphinDan’s porpoise

Killer whale Sperm whale

sperm whale

Shelf. Southern migrating gray whales were mainly responsible

for the very high biomass values along the coastline. Harbor

Forpolses  were found, as well, along the entire coastline wzth pockets

located off Cape Mendocino, south of Point Delgada (approxunately

40°00’N), Laguna Point (39”40’N), and Poti Ross (37”30’N). Grampus,

in scattered pods of 2 or 3 animals, were often found in extremely

shallow water (c1O fro).

Slope. Slope waters accounted for the majority of the animals

observed in this sector. Distrtiution was fairly even throughout the

area, with a few sites of moderate concentration. School size was

usually low and no one species dominated. Grampus and notihern right

whale dolphins were the most commonly obse~ed species. With one

exception, no Pacific white-sided dolphins were recorded north of Foti

Bragg in this season; however, they were frequently found west and

southwest of Point Axena. Dan’s porpoises were also noted in this

area, as well as fatiher north off Cape Mendocino. Sperm whales

frequented Noyo and Vizcaino canyons (approximately 39”30’N) and
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NORTH—CENTRU  SECTOR — Winter — Cetaceans

occasionally the lip of the ‘arda Escarpment west of Cape Menti~cino.

Killer whsles, as well, were located over the Noyo and Vizcainc

canyons. Gray whales occasionally strayed into slope waters waen

rounding Point Arena on their journey south.

Offshore. Offshore

species diversity, small

concentrated occupancy.

.
the winter season was characterized by high

widely scattered schools, and few areas of

Distribution favored clustering along the

1,000 fm isobath, with axeas farther offshore practically void of

a~tials . The Dali’s pcrpoise was the only species to be found west of

125°15”W in significant numbers, Sperm whales were found in the

deeper wzters adjacent to Vizctino Canyon, as were the infrequently

s~ghted i?aird’s beaked whales.

Of interest, but of small
●

.

importance from the viewpoint of

biomass or consistency of occupancy, was a single winter sighting of 9

pilot whales 30 nm west of Point ~’e~a. This was the northem.most

s~ghting of this species over the three-year period af this study.

Mean sea surface temperatures demonstrated a slight upward

gradient from the coastline towards offshore, However, seasonal

northwest?r~ies Insured a higher degree of water COIUIMI homogeneity

than found in the other seasons.
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PCPULAT30N INDICES offshore slope Welf

(22,000 m] (200-1,999 m) (1-199 m)
Mean Seabird Density

(birds/km2 *SE) 7 . 5 9  *1.66 ‘19.36 ~5.18 34.54 *1O.O9
Mean Biomass Density

(kg/km2 *SE) 3.18 *0.83 11.21 k2.89 26.42 27.14

Mean Number of Species
Observed (kSD) 11.08 *4.46 16.92 k2.02 18.50 A3.07

1 39”

1’.,

Mean Species Diversity
Index (tSD) 1.70 *0.37 2.12 ~0.23

January Mean Population Ashore (ASD): 9,821 *3,324

SPEC~s

Offshore
Phalaropes

slope
Phalaropes

Cassin’s Auklet Northern Fulmax
Rhinoceros Cassin’s Auklet

Auklet Rhinoceros
Biack-legged Auklet

Kittiwake Common Murre
Black-legged

Kittiwake
California Gull

Shelf
Caesin’s Auklet
Common Murre

California Gull
Herring Gull
Western Gull

2.24 kO.32

Shoreline
Western Grebe

Pelagic Cormorant
surf Scoter

White-winged
Scoter

Western Gull
Herring Gull

California Gull
Common Murre
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NORTH—QNTRAL  SECTOR — Winter — Seabirds

Populations of seabirds found over the shelf here during winter

were smaller than in sectors to the north and south, primarily due to

Lack of high densities of alcids and gulls. A zone of high density

(20 to 513 blr5s/km2) extended seaward fcr about 10 to 40 km between

Cape Meridocino and Point Arena. Populations of slope and offshore

waters were about 40% to 75% less densely concentrated than those of

the shelf but these values were fairly comparable to those found in

similar depth regions elsewhere. Spec”ies  numbers and diversity were

above those found here in the autumn and were comparable to winter

figures for other sectors.

TF.e fauna of this sectcr was very similar to that of adjacent

areas. Near-coastal waters supported a variety of gull species,

scoters, cormorants, and grebes, and waters lying near the shelfbreak

harboxed murres and auklets. The fauna farther offshore was dominated.
by gulls, alcids, phalaro~ss and fulmars, the great majority of which

nested in the Pacific Nofibwest and Alaska. The nesting colony

affi:litles of Cassin’s Auklets and murres found here are uncertain;

birds from both California and Pacific Northwest cclonzes probably

were present,
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NORTH-CENTRAL SECTOR
Spring-Pinnipeds

Abundance at SEA offshore
(animal.s/kmL kSE) (>2,000 m)

California sea lion 0.0
Northern fur seal
Steller sea lion
Harbor seal
Northern elephant

All Pinnipeds

Biomass (kg/kmz)

0.152 ~0.058
0.0
0.0

seal 0.003 *0.004

0.155 *0.059

7.76 &2,98

Abundance on LAND 5-7 May 19-21 tiy
(numbers counted) 19eo 1981

California sea lion 240 (14%) 764 (25%)
Steller sea lion 333 (19%) 871 (28%)
Harbor seal 1,194 (67%) 1,455 (47%)
Northern elephant seal o 0

Plnnlped&0mss9

(kgkIIIJ)

n
c1

n
1.30

n
n-120

ml >120

slope
(200-1,999 m)

0.004 *0.003
0.058 *0.018
0.0
0.0
0.0

0.062 *0.019

3.40 21.02

Shelf
(0-199 m)

0.050 *o.04a
0,002 50.004
0.007 20.011
0.018 kooo15
0.0

0,077 *0.047

15.88 29.64

3-5,19 my
1982

926 (24%)
694 (18%)

2,187 (57%)
o

All Pinnipeds 1,775 3,090 3,807
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NORTH-CENTRAL

Pinnipeds

SECTOR — Spring — Pinnipeds/Sea Otters

From Fort Ross Reef (3S”30’N) to Fish Rocks (38°48’N), 1,01S

harbor seals and California sea lions were counted in May 1982.

Harbor seals, with a population of 577 representing 56.7% of the

total, were seen at 22 specific locations along this stretch of the

coast. California sea lions, with a population of 328 representing

32.2% of the total, were found only at Fish Rocks. The combined

pinnipea  population in this area represented 4.2% of the survey total

in May 1982,

Harbor seals were found in substantial numbers at 32 locations

between Fish Rocks and Mistake Point (39”51’N), In 1982, 775 were

seen zlong this stretch; an additional 262 California sea lions were.
counted at Mistake Point. Pinnipeds in this area represented 4.3% of

the 1982 survey total.

By May 1982 the Steller sea lion rookery at SugaXlOaf on Cape

Mendocino was occupied by 430 animals. Another 152 California sea

lions were on nearby rocks. The combined count of 582 for this area .

represented 2.4% of the May 1982 total.

Pinniped sightzngs at sea in the notih-central  sector represented

17% of the statewide total for the spring months. Northern fur seals

were the numerically predominant species, accounting for ?1% of all

sightings in this sector, The highest mean density of 0.15

animals/km2  was found in offshore waters; 96% of all sightings in this

depth region were northern fur seals. The distribution of pinnipeds

at sea in the spring was much like that seen in the winter months,

with concentrations appearing over the Mendocinc Ridge, west and no-h

of the Gorda Escarpment, and =he offshore waters beginning about 50 km

west of Point Arena.
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Dmdty  (k@urF)

H
0.00-1.00
1.M.500.00

Soaol-sceo.w 40”

5om.ol-4oow.oo

Mean Cetacean Density
(cetaceans/km z ASE)

Mean Cetacean Biomass
( kg/km2 )

Meen Sea Surface
Temperature “c ( *SE)

Percentage of Observed
Cetaceans x Depth

Percentage of
Biomass x Depth

Shelf
(O-99 fm)

0.25
*0,30

10,549.63

10.6”
*0.5

20. 7%

92. 7%
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S lope
(100-999 fm)

0.49
*2.59

789.47

11.2”
*0,3

78.4%

6.9%

Offshore
(1,000+ fm)

0.007
*o, 02

45.79

11.9°
io.3

0.9%

0.4%



NOFLTH—CENTWQ  SECTOR — Spring — Cetaceans

Predominant Species

Shelf

Pacific white-
sided dolphin

Harbor porpoise

Pacific white- Grampus
sided dolphin

Sperm whale
Northern right
whale dolphin

Grempu9 -

Sperm whale

Baird’s beaked whale

Cetacean biomass on the continental shelf in this sector

continued, as in the other thxee sectors, to greatly exceed that of

either the slope or offshore ZeqlOnS. In Contzast, the slope

suppcrted almost twice the population ~ensity of the shelf. Sea

surface temperatures were cocler when compared to the adjacent south-

certral sector by as much as 2.l°C on the shelf, 0.9°C on the slope,

and 0.3°C ~n the offshore region. Temperatures to the north were

between 0.3°C and 0.6°C higher.

Shelf. Migrating gray whales were the major species influencing

,hiq”n biomass numbers in the shelf region. Numerically, the species

accounted for more than half the total cetacean ~pulation,  attaining

their highest seasonal numbers in this sector. Harbor porpoises,

Pacific white-sided dolphins, and Dan’s porpoises were each

represented in the nearshore waters but in moderate numbexs.

Harbor porpoise density declined slightly from levels reached in

the adjacent soush-central  sector. Their occupation of the nearshore

habitat cantinued  in this sector, with individuals seldom straying

more thza .25 run to .5 run beyond the shoreline. tieas of =he s“nelf

most heavily utilized by both gray whales and harbor porpoises were

- lq-J-



NORTH~ SECTOR — Spring — Cetaceans

between Little River and the Mendocino County/Humboldt County line,

and between Fort Ross and Point Arena.

Slope. Pacific white-sided dolphins were the most numerous

toothed whales occupying the slope and comprised almost 74% of the
.

cetacean fauna. Notihern right whale doiphins; grampus, and Dan’s

porpoises ranked second, third, and fourth behind the Pacific white-

sided dolphin in abundance. Numerous small- to medium-sized schools

of these three species were recorded southwest of

the Hendocino Canyon.

Sperm whales totaled 14 individuals, with 13

single pod traversing the outer edge of the

isobath. This relatively large aggregation

Mendaclno adjacent to the Mendocino Ridge.

slope

Cape Mendocino, near

of the animals in a

near the 1,000 fm

was observed west of Cape

Killer whales and Baixd’s beaked whales were also on the slope,

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 pad of 6 individuals encountered notihwest of Port Bragg.

Offshore. The offshore reaion sumofied six cetacean mecies.. .-

none of which wese especially abundant. The two

were grampus and sperm whales. The grampus were

offshore in four schools. The sperm

water well beyond the 1,000 fm line.

Four other species noted in the

dolphins, Dan’s porpoises, humpback

whales were

region were

whales, and

most commonly seen

widely scattered

obsezwed in deep

Pacific white-sided

killer whales.

Howevzr, numbers of these species were individually and collectively

low .
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NORTH-CENTRAL SECTOR
Spring-Seabirds
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POPULATION INDiCES

Mean Seabird Density
( bixds/km2  ~SZ )

Mean Biomass De9sity
( kg/km2 &E)

Mean Number of Species
Observed (ASD)

Mean .specles Diversity
Index (H’ *SD)

Offshore Slope Shelf
(22,000 m) 200-1,999 m) (0-199 m:

4.27 *1.62 17.53 25.34 44.46 &9.60

1.82 *0.51 10.35 *2.22 31.98 36.93

8.11 =5.55 17.33 *8.11 17.00 ~6.46
.

1.57 kO.64 1.77 *0.54 1.S3 *0.42

May Mean Population Ashore (*SD): 13,831 k2,568

May Mean Surface-nesting Population Ashore (*SD): 8,953 &2,849

PREDOMINANT SPECIES

Offshore Slope Shelf Shoreline
sooty sooty Sooty Shearwater Brandt’s Cormorant

Shearwaters Shearwaters Phalaropes Pelagic Cormorant
Phalarope= Cas3in’s Auklet Common Murre Western Gull

CSs%n’s Auklet Phalaropes Bonap-e’s Gull Common M’lrre
Western Guli Bonap&-e’s Gull

9
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NORTH—CENTRAL SECTOR — Spring -- Seapirds

Of the four latitudinal sectors, this is the one with the

heaviest winds and coolest waters from mid-spring through summer.

Overall abundance and biomass of seabirds was considerably lower 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

closeU1 restricted ‘to waters just off the coast. Species numbers

observed here were comparable to those in adjacent areas, but species

diversity was fairly high due to lack of overwhelming populations of

shea.vaters,  phalaropes,  and murres. Except for sizeable murre and

cormorant colonies near Cape Mendocino, the colonies in this sector

were relatively small, consisting primarily of scattered aggregations

of Brandt’s and Pelagic Cormorants, Western Gulls, and Pigeon

Guillemots.

The fauna near and along the-coast was dominated in spring by

migrant populations of Arctic Loons, shearwaters, phalaropes, and

various gulls, and by numbers of the nesting residents. Farther

offshore we encountered a diverse assemblage of Black-footed

Albatross, Fork-tailed and Leach’s Storm-Petrels, Sooty Shearwaters,

phalaropes,  kittiwakes, and alcids (murres, auklets and puffins).

Species composition was strongly seasonal; offshore, species numbers

dropped from 15 or 16 in April to 2 or 3 in June, while over the shelf

the figures were la to 28 species in April and 10 or 12 in June.
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NORTH-CENTRAL SECTOR
Summer-Pinnipeds

10

40”

10

39°

?0

\

. . ’

Plnnlped  Biomass

[kglkma)

m
c1

c 1
1-30

m n-120

>120

Abundance at SEA offshore
(>2,000 m)

Sloue
(20G~9 m)

shelf
(0-199 m)(animals/’. z =.SE)

California sea lion 0.0
0.004 *0.004
0,0
0,0
0.0

0.004 fo.oos
0.006 f0,C08
0.0
0.0
0.003 *0.002

0.018 *0.013
0.0
0.0
0.007 Ao.olo
0.0

Northern fur seal
steller sea lion
Harbor seal
Northern elephant seal

All iJinnipeds 0.004 20.004 0.013 *0,008

1.25 20.79

0.025 AO.015

Biomass (kg/km2) 0.23 AO.23 4.27 ~2,64

30 June,
1,8 JUlyAbundance on LAND

(numbers counted)
1-3 July

19s0
2S-30 June

19a21981

California sea lion
Steller sea lion
Hazbor seal
Nor%hern elephant sea:

All Pinnipeas

2 (<1%)
1,215 (35%)
2,225 (65%)

o

1 (<1%)
971 (?2%)

3,404 (7a3)
o

0
941 (46%)

1,122 (54%)
o

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 Fort

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 summer 1982. “Most -were hauled out on the rocks

of the Fort Ross Reef.

Lion

here

seal

A major nonbreeding haul-out of Steller sea lions is found at Sea

Rock near Soldier Frank Point (39”45’N); 97 animals were counted

in June 1982, down fxom 121 in 1980. One of the largest harbor

hauling grounds in central and notihern California is located at

Mistake Point (39”51’N); we counted 839 animals here in 1982, and 809

in 1980 (this stretch of the coast-line could not be surveyed in 1981

due to fog),

Sugarloaf at Cape Eendocino is the second largest Steller zea

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 lion breeding population at Sugarloaf is presently

considered to be stable in size.

Pinniped sightings at sea in the north-centrti sector represented

only 7% of the statewide total for the summer months. Of sixteen

sightings recorded, five were of notihern fur seals, indicating this

species’ year-round presence in northern California waters. ?dl but

one sighting were recorded on waters over the narrow shelf and the

Mendocino Ridge. Harbor seals were the most frequently seen pinniped

over the shelf. Despite the proximity of the suneyed waters to the

large Steller sea lion rookery at Sugarloaf Rock near Cape Mendocino,

no sightings of this species were recorded.
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NORTH-CENTRAL SECTOR
Summer--Cetaceans
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..J ,Ca .“ ! r.T
-- ---

Mean Cetacean Density
(cetaceans/km2 *SE)

Mean Cetacean Biomass
( kg/km2 )

Mean Sea Surface
Temperature ‘C (*SE)

Percentage of Observed
Cetaceans x Depth

Percentage of
Biomass x Depth

Shelf
(O-99 fm)

0.07
AO.06

23.22

12.4°
*0.4

13.3%

10.8%
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3 lope
(100-999 Em)

0.21
*O. 21

139.70

13,5”
*0.4

64.8%

Offshore
(1,000+ fm)

0.04
*0.08

52.57

14.7”
*0.5

10.9%

24.4%



NORTH-CENTRAL SECTOR — Summer — Cetaceans

Pretiominant Species

Shelf

Hazbor porpoise

Dan’s porpoise

Grampus

Slope

Grampus

Pacific white-
sided dolphin

Dan’s porpoise

Grampus

Dan’s porpoise

Northern right
whale dolphin

Baird’s beaked whale

Sperm whale

Although species diversity and numbers of animals varied in each

of the three depth regions in summer, the waters of the slope

dominated both

and 65% of the

gray whales on

values dropped

categories with almost 76% of individual animal totals

biomass. Due to the absence of significant numbers of

the shelf, the previously high springtime biomass

precipitously in summer.

Shelf. Harbor porpoises comprised 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 population

tended to aggregate along the open coastline between Fort Bragg and

Cape Mendocino, Dan’s porpoises and grampus were also observed in

low numbers on the shelf, Both species were seen in greater numbers

on the slope and to a lesser degree offshore,

Slope. Numerous small groups of

most abundant cetacean located on the

grampus

slope.

combined to make it the

Of the almost 800

individual cetaceans counted in this depth region, 62% were grampus.

This is a significant increase over totals of the preceding season

when they accounted for less than 8% of the slope population in this

sector, Significant concentrations of this species occurred between

Fort Bragg ’and Cape Mendocino.
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NORTH~ SECTOR — Summer — Cetaceans

Pacific white-sided dolphins were also obsened in this sector,

but in unusually low n“umbers. Only 125 individuals were recorded in

the three depth regions. In contrast, they were the most abundant

species encountered in spring.

Dan’s porpoises were the third most prevalent species, and

sightiags were widely scattered ih typically small groups throughout

the northern and central parts of the sector. The number of animals

observed on the slope was the highest recorded in any sector during

summer and spring.

A small number of scattered sightings of Baird’s beaked and sperm

whales were also recorded on the slope.

offshore. Grampus, Dall’S porpoises, and a single small school

of northern right whale dolphins were the major components of the

offshore cetacean population. A single sperm whale and 2 Baird’s

beaked whales added to the offshore biomass.
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NORTH-CENTRAL SECTOR
Summer-eabirds

CaDe Mend.acmo  I 200 and 2000 m Isooaths  shown

I

I
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1
#
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1
I
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I D o.o1-2.70
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!] 30r

40°

30’

1 39”

I-II

POP1.ILATION  INDICES

Mean Seabird Density
(birds Ionz &SE)

Mean Biomass Density
(kg/lun2 A.SE)

Mean Number of SpeCieS
Observed (tSD)

Mean SpeCleS Diversity
Index (H’ A.SD)

Offshore Slope Shelf
22,000 m) (200-1,999 m) (0-199 m)

5,50 A2.31 7.88 A1.65 24.29 ~4.23

2.56 +1.29 3.09 fO.48 1S.08 24.38

6,33 *3,71 15.00 A3.56 15.22 23.79

1.35 *0,57 1.87 tO.35 1.83 AO.40

July Mean Population Ashore (*SD): 23,730 ~2,932

July Meen Surface-nesting Population Ashore (ASD): 19,333 k2,235

PREDOMINANT SPECIES

offshore Slope Shelf Shoreline
Sooty shea~ater sooty Sooty Shearwaters Brandt’s Cormorant

2halaropes Sheam#ater Phalaropes Pelagic Cormorant
Common/Arctic Cassin’s Auklet Common Murre Western Gull

Tern Phalaropes Common Murre
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NORTH-CENTRAL SECTOR -- Summer — Seabirds

The populations of nesting species reached annual maxma along

the shoreline here in July. Except for a few moderate-sized (>10,000)

murre colonies near cape Mendocino, numbers of birds at coloriies were

relatively low, though many sites were occupied. Brandt’s and Pelagic

Cormorants, Western Gulls, and Pigeon Guillemots all added to the

numbers of murres; additional large numbers of Sooty Shearwaters,

Brown Pelicans, phalaropes, and Cassin’s Auklets occurred here just

off the shoreline, In slope and offshore waters shearwaters,

phalaropes’,  and auklets predominated throughout summer and were ~oined

in late summer by Buller’s She&Waters, Pomarine Jaegers, and

Arctic/Common Terns. Species numbers and diversity were relatively

low in summer and were comparable to values found in the other

s e c t o r s ,

High biomass density generally was found only over the shelf for

about 55 ?a south of cape Mendccino, while moderate biomass densities

occurred elsewhere over the shelf and slope.
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NORTH-CENTRAL SECTOR
Autumn—Pinnipeds

Plnnlped  Biomass

(kg /km J)

n
c1

n
1-30

n
31-120

Abundance at SEA
(animals/km z kSE)

Offshore
(>2,000 m)

Slope
(200-1,999 m)

Shelf
( O~m )

California sea lion
Northern fur seal
Steller sea lion
Harbor seal
Northern elephant seal

0.027 ~0,02S
0.002 *0.001
0.0
0.0
0.0

0.035 *0.033
0.005 *0.004
0.0
0.002 *0.003
0.012 io.oll

0.046 fO.030
0.0
0.0
0.014 *0.013
0.018 ~0.023

All Pinnipeds 0.029 t0,025 0.054 hO.029 0.078 AO.032

Biomass (kg/km2) 24.34 *13.1O 36.41 ~15.045.21 *4.42

Abundance on IAND 2B-30 Oct.
1980

28-30 Sept.
1981

27-28 Oct.
1982(numbers counted)

California sea lion
Steller sea lion

Harbor seal
Northern elephant seal

698 (44%)
527 (33%)
363 (23%)

o

661 (45%)
670 (45%)
150 (lo%)

o

875 (46%)
586 (31%)
452 (24%)

o

All Pinnipeds 1,588 1,481 1, 913
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NORTH-CENTRAL SECTOR — Autumn — Pinnipeds/Sea Otters

Pinnipeds

From Fort Ross Reef (38”30’N) north to

counted 692 pinnipeds in 1982, representing

Laguna Point (39°30’N) we

2.2% of the autumn survey

t o t a l . . Most were California sea lions hauled-out on Fish Rocks

(38”48’N), where we counted 383 animals (55,3% of the total for this

area ). Harbor seals accounted for 36.5% of the total, with a

population of 252 hauled-out at 26 scattered locations. In addition,

57 Steller sea lions were sighted on the F“ort Ross Reef (8.2% of the

area total).

Several locations from Soldier Frank (39”45’N) northwaxd were

used by substantial numbers of pinnipeds in autumn. At Sea Lion Rock

near Soldier Frank we counted 62 Steller sea lions. At Mistake Poiat

(39”51’N)  we counted 390 California sea lions and 126 harbor seals.

These counts were close to those made in the previous two years. From

Sea Lion Gulch (40”14’N) to Hair Seal Rock (40°19’N) we counted 350

SteLler sea lions in 1982 (384 in 1981; 199 in 1980), PIUS 74 haxbor

seals and 61 California sea lions. On Sugarloaf at Cape Mendocino,

113 Steller sea lions were counted in October 19@2, along with 41

California sea lions. The Steller sea lion count of September 1981

was 273 animals. In all, the pinniped count along the south coast of

Cape Mendocino  represented 3.9% of the survey total; counts in this

area were similar in each of the three survey years: 1,221 in 1982,

1,202 in 1981, and 1,088 in 1980.

As in the summer months, the surveys showed very sparse

occupation of the waters of the north-central sector in the autumn

months; sightings in this sector represented only 5% of the statewide

total in aut~. LOW to very low densities were recorded for most

areas over the shelf and slope; few sightings were recorded in

offshore watezs. Of 27 sightings recorded, California sea lions and

northern fur seals accounted for 41% and 30%, respectively. ?40s%

sightings were recorded on transects over the continental slope (52%).
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NORTH—CENTRAL SECTOR - Autumn — Pinnipeds/Sea Otters

The results suggest that California sea lions rarely venture this far

north in either summer or autumn, that a few northern fur seals are

found here year-round, and that the modest populations of Steller sea

lions known to haul out at coastal sites generally forage elsewhere or

during nighttime hours.

.
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Cetaceans x Depth

Percentage of
Biomass x Depth

shelf
(o-99 fm)

0.38
*O ,27

641.25

13,5°
+0.4

16.3%

42 .4%

-2(14-

slope
(100-999 fm)

0.91
tO.65

284.80

14,5°
*0.4

70. 4%

18.8%

Offshore
(1,000+ fin)

0.19
AO.28

588.05

16.0°
*0.4

13.3%

38.8%



NORTH—CENTNM SECTOR — Autumn — cetaceans

Predominant Species

shelf

Grampus

Northern right
whale dolphin

Harbor porpoise

Humpback whale

Slope

Pacific white-
sided dolphin

Northern right
whale dolphin

Dan’s porpoise

Grampus

Killer whale

Baird’s beaked

Humpback whale

Sperm whale+

Shelf . The variety of cetacean

Offshore

Pacific white-
sided dolphin

Dan’s porpoise

Sperm whale

Baird’s beaked whale

whale

species (nine) observed over the

shelf, coupled with their numbers, made autumn che season of highest

mean cetacean density. Animal utilization of these nearshore waters

increased fivefold over summer and produced annual maximums for five

species.

Harbor porpoises were found along the entire coastline in 50%

greater numbers than in any other season. Their greatest densitzes,

as in every season, occurred between Cape Vizcaino (39”44’N)  and Point

Delgada (40*02’N), p~icularly  inshore of Talo Bank.

Grampus, not usually associated with the nearshore shallows, were

found in annual maximum numbers within a very narrow range near Fort

Bragg. A lesser concentration was located south of Point Delgada,

with the remainder of the nearshore sector void of grampus.
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NORTH-CENTRAL SECTOR — Autumn — CetaCeanS

Northern right whale dolphins, another species not usually

associated with shallow water, were also found in large numbers over

the shelf south of Fcrt Brzgg. The only other nearshore site of

concentration was Pcint Arena, with the remainder of the coastzl

shallows free of significant numbers.

Moderate numbers of humpback, fin. and gray whales,

found just south of Point Delgada and Point Z&ena, added to the

coastal biomass.

Slope. Highest seasonal mean cetacean density and biomass

occurred over the slope in autumn. High species diversity, with

moderate to high animal numbers, made this .posstile,
.

Three of the smaller cetaceans, Pacific white-sided dolphins,

northern right whale dolphlns, and Dall’S. porpoises all reached annual

hkgh numbers in this season. .AU were reccrded repeatedly in four

locatxons: over the Mendocino  Ridge.. west of Point Delgada, Fort

Brags, and Point Arena. In addition, these locations were favored by

ttie larger whales: killer, Baird’s, humpback, and sperm. Pew other

places throughout the state demonstrated such seasonal site fidelity.

Offshore. Autumn, again, was the season of msxirnum  offshore

values for mean cetacean density and biomass.

Pacific white-sided and northern right whale dolphins 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 Mendocirm Ridge in the north.
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NORTH—CENTML SECTOR — Autumn — Cetaceans

Sperm whales and Baird’s beaked whales also selected the deep

water edge of the Mendocino  Escarpment. Insignificant numbers of blue

and humpback whales, important because

noted in the same area.

The greatest seasonal temperature

offshore are recorded in this season.

of their biomass, were also

gradients from the shoreline to



L____J .iaaa

-o.oJ

NORTH-CENTRAL SECTOR
Autumn—Seabirds

!

Sea51rd  Biomass  /
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POPULATION INDICES @f fshore Slope Shelf
(22,000 m) (200-1,999 m) (0-199 m)

Mean Seabird Density
(birds/kmz *SE) 7.35 +2,35 20.97 A2.08 121.54 ~53.49

Mea~ 3iomass Density
( k g / k mz +SE) -

2.66 fO.81 8.33 &l.35 75.68 ~39,82
Mean !?umber of Species

Observed (fSD) 9,00 A3,92 21.50 *3.69 23.50 k2.06
Mean Species Diversity

Index (H’ &D) 1.58 &O.46 2.16 *0,43 2.19 &O.25

September/October Mean Population Ashore (&D): 19,031 ~5,215

PRJ3DOMINANT  SPECIES
Offshore Slope shelf

Northern Pulmer Phalaropes Phalaropes
CaSSln’S  Auklet Cassin’s Auklet Cassin’s Auklet

California Guil Common Murre
Western Gull Bonapatie”s Gull

California Gull
Herring Gull
Western Gull

Shoreline
Western Grebe

Brandt’s Cormorant
Pelagic Cormorant

Surf Scoter
White-winged

Scoter
Western Gull

California Gull
Bonaparte’s Gull
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NORTH-CENTRAL SECTOR — Autumn — Seabirds

With the conclusion of

and guillemots nesting here

nesting activities in late summer, murres

moved offshore and cormorants declined in

abundance, probably moving north into Oregon, or south into central

California, Along the shoreline they were replaced by large numbers

of migrant gulls, loons, and scoters, many of which began winter

residency late in this period. Populations of loons, grebes, and

scoters  were highest south of major-promontories, particularly over

sandy substrate. These same species, plus phalaropes,  murres, and

Cassin’s Auklets predominated in waters of the shelf and slope.

Farther offshore, seabird populations consisted mainly of Northern

Fulmars, Black-legged Kittiwakes, Bonaparte’s Gulls (which occurred in

ahndance clear in to the coast), and Cassin’s Auklets.

This was the period of the highest mean bird densities and.
biomass densities in this sector. A band of high biomass density

extended from 10 to 40 Ion offshore the length of this area, and

moderate densities (2 to 20 kg/km2) occurred for another 50 km to

seaward. This was the only period when biomass figures were not

substantially below those of the adjacent sectors (Nozth and South-

central). Species numbers were higher in autumn thanin any other

seasoq and the mean species diversity index was equal to or above that

of other sectors at this time. Numbers of birds along the shoreline

here were higher during this period than in winter or spring, but

compared to numbers along the shore elsewhere, populations here in

autumn were low.
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Figure 22. (facing page) Northern sector: Comparison of monthly
mean sea surface temperatures, deviation of temperature from
climatic (zO-year) seasonal means, and upwelling  index.
Data are modified from Auer (cd., 1981-1903), A. Bakun
(pers. comm.), and this study.
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NORTHERN SECTOR “
Winter-Pinnipeds

.Abcndance  at SEA
(animals/km z 

~SE)

Offshore Slope Shelf
(>2,000 m) (200-1,999 III) (0-199 m)

California sea lien 0.0 0.005 *0.005 0.065 &C.029

Northern fux seal
Stellcr sea lion
Harbor seal
Northern elephant

All Pinaipeds

Biomass (kg/km2)

0.030 to.o14 0.033 *0.014 0.009 *0.005
0.0 0.002 *0.W32 0.011 ko.oo9
0.0 0.0 0.008 AO.007

seal 0.0 0.0 0.004 ko.oo5

0.030 *0.014 0.040 tO.016 0.097 *0.02S

1.51 *0.7L 3.19 ~1.28 26.22 *6.84

Abundance on LAND 28-30 Jan. 28-30 Jan. 25-27 Jan.

(numbers counted) 1980 1991 1982

California sea lion 660 (51%) 1,255 (56%) lqo (513)

stell~r sea lion 287 (22%) 358 (16%) 131 (48%]
Harbor seal 354 (27%) 640 (28%) o

Nozthern elephant sezl 4 (<L%) o 4 (<1%)

Ail Pinnipeds 1, 305 2,253 275
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NORTHERN SECTOR — Winter — Pinnipeds/Sea

Pinnipeds

Substantial numbers of pinnipeds were counted on the rocks

Otters

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. George Reef (41°45’N), 1,776 pinnipeds were

1981, representing 14.6% of the winter count. of the total,

counted in

1,038

(58.4%) were California sea lions; all of these animals 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 numbers at two

locations -- 317 on Inner Castle &ef and 120 about 9 km

near Midway Point (41”40’N); they accounted for 24.6% of

total .

faz7sher south

the area

Pinniped  sightings at sea in the northern sector represented only

8% of the statewide total for the winter mmths. Northern fur seals

were the numerically predominant species with 73% of all sightings;

California sea lions accounted for 17% of total sightings. The

sighting abundance was more equally divided among depth regions 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 most frequently seen

pinnipeds in waters overlying the shelf (5o% of all sightings). The

highest mean density of 0.1 animals/km2 was found over the sheif. The

only specific area of high density was that occupied by northern fur

seas in the offshore waters over, and notih of, the Gorda Escarpment.

Moderate densities were recorded over the shelf and slope west of the

Eel River and Point St. George.
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.
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Mean Cetacean Density
(cetaceans/km2 fSE)

Mean Cetacean
( kg/km2 )

Biomass

Mean Sea Surface
Temperature ‘C (kSE)

Percentage of Observeti
cetaceans x Depth

Percentage of
3iomas3 x Depth

Shelf
(o-99 flu)

0.09
*O ,06

2,161.51

13.4”
to.7

21. 4%

96.6%
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Slope
~100-999 fm)

0.09
*o. 12

50.45

13.7°
*0.7

24,5%

2.3%

Offshore
(1,000+ fin)

0.34
AO .26

24.37

13.8°
fo.7

54.2%

1.1%



NORTHERN SECTOR — Winter -- Cetaceans

Predominant Species

Sheif

Gray whale

Harbor porpoise

Slope Offshore .

Grempus pacific white-
sided dolphin

Pacific white-
sided dolphin

Shelf. Winter is a period of low diversity, with minimal numbers

of animals in this sector. Shelf waters are dominated by the gray

whale 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 numbers, 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 low diversity and small

pods . Grampus was the dominant species, with the larger

concentrations found west of Trinidad Head and Point St. George.

Pacific white-sided dolphins were completely absent north of Eureka,

and found only in low numbers to the south. The northern right whale

dolphin, normally seen in moderate to high numbers in this sector, was

missing during this season.

Offshore. Offshore waters held the greatest numbers of animals,

predominantly Pacific white-sided dolphins, all of which were located

south of Eureka and east of 125”15’W along the northern edge of the

Gorda Escarpment, Grampus, and widely dispersed pods of 2 and 3

Dan’s porpoises, were found over the 1,000 fm isobath west of

Trinidad Head.

Mean sea surface temperatures were slightly cooler inshore, and

were virtually the same over the slope and offshore areas.
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Winter-Seabirds
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n o.m-270

a
2?7.19.99

~ so.,,

r ~ t — — — — — — — ~i27” 30 126’ 30’ 725’ 30 124° 30’ 123”

O f  fshors Slope shelf
POPULATION INDICES (22,0C0 m) (200-1,999 m) ( 0-1 93 In)

Hean Seabird De fisicy
(birds/km2 *SE) 4.63 *0.66 16.87 k5.35 la4.18 *44,92

Meaii BiQmass Density
(kg/km2 &.SE) ‘1.7.4 hz,9~ 12.16 &2.88 93.62 k36,84

Mean N’mber of Species
Observed (*SD) 7.67 ~2.75 13: 75 &2.65 19.32 =3.53

Mean SFecies Diversity
Index (H’ kSD) 1.48 *0,37 1.81 *0,41 1.86 *0.31

Janua.~ Mean Population Ashore (fSD): 18,023 *13,136

PREDOMINANT SPECIES

Offshore Slope Shelf Shoreline

Northern Fulmax Northern Fulmar Western Grebe Western Grebe
Leach’s Cassin’s Auklet Common Murre Pelagic Curmorant

Stern-2etxel Rhinoceros Auklet White-winged Surf Seater
Cassin’s Auklst Common Murre Scoter White-winged

Phalaropes Black-legged Herring Gull SCoter
Black-1egged Kittiwake Western All

Kittiwake Herring Gull Eerring Gul l
Common Mu.xre
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NORTHERN SECTOR -- Winter -- Seabirds

Seabird populations in the northern sector were dominated in

numbers by a mixture of locally-nesting species and species nesting

primarily in Alaska to Washington. Among the local populations,

murres, Western Gulls, and storm-petrels were most numerous. Cassin’s

Au.klets also nest here but most of the birds present during winter

return to central California or Alaska-Oregon to nest. Prominent

among the Alaskan nesting species were fulmars, kittiwakes,

phalaropes, Rhinoceros Auklets, scoters, and Herring Gulls, The

faunas of the slope and offshore regions were quite similar indicating

that these species behaved more or less as a community, varying in

abundance, but not composition with distance to shore. The

predominant species near shore included murres, grebes, scoters, and

gulls and a few thousand Pelagic Cormorants remained close to the

coast here through winter. The presence of Western Gulls, cormorants,
.

and murres along the shoreline in winter probably resulted from early

visits to nesting colonies that were reoccupied in greater numbers in

spring. Similarly, Leach’s Storm-Petrels occurring offshore in March

were probably early arrivals among nesting individuals.

During wir?ter we found higher average denszty and biomass of

birds here than in the shelf area of any portion of the study area,

while these abundance measures for slope and offshore waters averaged

at or below values for sectors to the south. On a similar scale,

species numbers and diversity averaged somewhat less here than to the

south, patiicularly  in waters seaward of the shelf. The zone of high

average biomass density varied in width from 10 to 40 km, with a

‘scalloped’ outer margin.
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12
0

Abundance at SEA
(animals/kmz *SE)

California sea lion
Nor%hern  f u r  s e a l

stell~r  s e a  l i o n

Harbor seal
Notinezn elephant seal

All Pinn~peds

Biomass (kg/lon2)

Offshore
(>2,000 m)

0.0
0,032 ~0.033
0.0
0.0
0.0

0.032 ~0.033

1.60 ~1.60

Slope
(200-1,999 m)

0.002 *0.002
0.024 *0.008
0.007 *0,008
0.004 io.oo5
0.0

0.037 *0.013

4.46 *1.52

Abundance on LAND 5-7 Hay 19-21 May
(numbers counted) 1980 1981

California sea lion 127 ( 7%) 1,092 (42%)
Steller sea lion 441 (26%) 443 (17%)
Harbor seal 1,0’30 (54%) 1,020 (39%)
Northexn elephant seal 36 ( 2%] 30 ( 1%:)

Shelf
(0-199 In)

0.074 fO.062
0.0
0.027 AO.024
0.0
0.0

0.101 kO.060

32.63 k19,49

3-5,19 May
1982

479 (31%)
306 (20%)
746 (4G%}
36 ( 2%)

Al: Pinnipeds 1,694 2,585 1,567
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NORTHERN SECTOR — Spring — Pinnipeds/Sea Otters

Pinnipeds

About 300 harbor

River mouth (40”37’N)

1982. Counts of this

We counted 507 harbor

1961.

seals were counted on the mudflats of the Eel

and in Humboldt and Arcata bays (40”45”N) in MaY

species vary greatly with tide and time of day.

seals in this area in May 1980, and 484 in May

Sea lions are typically found in substantial numbers on the rocks

near Trinidad Head (41°03’N). In”Hay 1982 we counted 355 animals here

(1.2% of the survey total); 75% were California sea lions, and 25%

were Steller sea lions.

Harbor seals haul out at a number of locations along the coast

from False Klamath (41°35’N)  to @dway Point (41°381N). We saw only

22 in this area in 1982, but counted 340 in 1981.

Pinnipeds hauled-out on the St. George Reef (41”45’N) represented

3.4% of the survey total in =Y 1982. The total of 825 included 196

California sea lions (24%), 180 Steller sea lions (22%), 413 harbor

seals (50%), and 36 northern elephant seals (4%).

Pinniped sightings at sea in the northern sector represented less

than 7% of the statewide total for the spring months. Northern fur

seals were numerically predominant 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

Steller sea lions accounted for 35% of the sightings. Mean densities

for each depth region were much like those recorded in winter, with a

high mean density of 0.1 animals/km2  found for waters overlying the

sheif. The only specific area of high density was that occupied by

no&.hern fur seals in the vicinity of the Gorda Escarpment.
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Shelf Slope Offshore
( 0 - 9 9  fnl) (100-999 fm) (1,000+ fm)

Mean Cetacean Density 0,11 1.81 0,02
(cetaceans/hn2 *SE) *O . 0s &l. 43 *0.03

Mean Cetacean Biomass 3,320.13 148.31 42.58
( kg/km2 )

Mean Sea Surface 11.1° 11.8” 12.2°
Temperature “c (*SE) *0.3 *0.2 *0.3

Percentage of Observed
Cetaceans x Depth 5.2% 94.2% 0.6%

Percentage of
Biomass x Depth 94.6% 4.2% 1.2%
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NORTHERN SECTOR — Spring — Cetaceans

Predominant Species

Shelf

Gray whale

Slope

Northern right
whale dolphin

Offshore

Sperm whale

Harbor porpoise
Pacific white-
sided dolphin

Grampus

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

temperatures were highest in this sector when compared to the

remainder of the study area.

Shelf. Harbor porpoises were the most abundant cetacean sighted

in shelf waters exceeding in total numbers even the seasonally

abundant gray whale. Harbor porpoises comprised more than 50% of the

cetacean fauna in the shelf region, and density was greatest between

Patricks Point and Crescent City. Gray whales were largely

responsible for the high biomass values on the’ shelf. The population

consisted not only of migratory elements moving through the area but

also included numerous “summering” animals that are residents of the

Klamath River and Big Lagoon/Patricks Point areas. In addition to the

shove two species, the shelf area also supported small numbers of

Pacific white-sided dolphins, Dan’s porpoises, and three Keg/a species.

Dan’s porpoises were present in very low numbers on the shelf, but

increased significantly on the slope, declining in the offshore

region.
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NORTEERN SE~”R

Slope. The highest seasonal percentage of

— Spring — Cetaceans

observed cetaceans and

mean cetacean density occurred over the slope in spring. In s?ite of

large numbers of small cetaceans, there was almost a five-fold

decrease in biomass values when compared to the adjacent shelf.

Northern right-whale dolphins we~e the most ebundant species, followed

by Pacific white-sided dolphins and grampus. The high-northern right

whale dolphin numbers result prin&ily” from one large school of 3,OOO

animals off Trinidad Head in April of year 1. This large school also

held approximately 100 juvenile animals. Insignificant numbers of

lazger toothed cetaceans (sperm and killer whales) also contributed to

the regien’s biomass values. These two speciee were observed as

either solitary cr paired individuals scattered along the outer edge

of the slope, an or near the

Offshore. The offshore

1.000 fm isobath.

.

population consisted of just over 7% of

the biomass for the sector and less than 1% of individual animals.

Only four species were represented in the region—+all’s porpoise,

harbor -porpoise, grampus, and the sperm whale. The most abundant was

the Dan’s porpoise with group sightings ranging between 2 and 5

individuals each. Several sperm whales encountered in the offshore

area were obsex-red  in a single loosely organized pod notihwest 05

Trinzaad 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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Dffshore slope Shelf
POPULATION INDICES (>2,000 m) (200-1,999 m) (O-199 m)

Mean Seabird Density
(birds/lun2  &E) 6.58 f2.01 20.61 A7.02 63.83 ‘*17.46

Mean Biomass Density
(kg/kmz 

&SE) 1.80 *0.54 16.66 &5.91 55.61 ~13.50
Mean Number of Species

Observed (iSD) 6,33 A4.06 17.33 &5.87 18.33 ~6.02
Mean Species Diversity

Index

May Mean

MaY Mean

(H’ *SD) 1.18 fO.62 1.82 kO.46 1.58 j@.32

Population Ashore (*SD): 106,695 A15,847

Surface-nesting Population Ashore (ASD): 99,756 316,106

PREDOMINANT SPECIES

Offshore Slope Shelf Shoreline
Leach’s Phalaropes Phalaropes Common Murre

Storm-Petrel Cassin’s AUklet Common Murre Surf Scoter
Pliala*opes Leach’s Surf Scoter White-winqed

Storm-Petrel Bonaparte’s Gull Scoter
common Murre Western Grebe

Western Gull
Brandt’s Cormorant
Pelagic Cormorant
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NORTHERN SECTOR - Spring - Seabirds

Seabirds were quite

of Cape Mendocino during

abundant and Diomass

April through June.

.

density was high north

Early in the per~od

winter resi~ents,  lnclucling  gre~es, fulmars, scoters, gulls, a~d

auklets were still numerous, as were the breeding species, especially

murres and auklets on shelf and slope waters and Leach’s Storm-Petrels

f~.rher offshore. Colonies of these species were located at Cape

Mendocino  and from Trinidad Head .to the Oregon Border. More than half

the state’s population of murres nested at about eight sites here,

including the largest colony at castle Rock (142,000 murres). Our

data indicate that combined populations of surface-nesting species

(cormorants, Western Gulls, murres) increased substantially over the

course Gf our study as a resuit of murre population growth. During

spring migration, the nesting species remained abundant, while winter

residents were replaced principally by Bonaparte’s Gulls near shore,

Sooty Shearwaters over the shelf and slope, and phalaropes throughout

the sector. By June, when overall abundance reached yearly lows, only

the latter two species plus murres, Cassin’s Aukleks, and Leach’s

Storm-Petrels were still numerous. Throughout the period, abundance,

biomass, and species number were greatest over the shelf, while

species dzversity was slightly higher over the slope than elsewhere.

Eigh dsnsities  also occurred in slope waters seaward of Crescent City,
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NORTHERN SECTOR
Summer—Pinnipeds

I
30

41°

Abundance at SEA Offshore Slope Shelf
~animals/kmz +SE) (>2,000 m ) (200-1,999 m) (0-199 m)

California sea lion 0.0 0.003 io,oo4 0.0
Northern fur seal
Steller sea lion
Harbor seal
Notihern elephant

All Pinnipeds

Biomass (kg/kmz)

Abundance on LAND
(numbers  counted)

0.002 *0.002 0.0 0.002 tocoo2
0.0 0.0 0.019 AO.023
0,0 0,0 0.007 *0.008

seal 0.0 0.003 *0.004 0.0

0.002 *0.002 0.006 AO.005 0.028 kO.023

0.10 *O.1O 5,87 *4.70 12.13 A1O.O4

30 June,
1-3 July 1,S July 28-30 June

1980 1901 1982

California sea lion 212 (12%) o c
Stellez sea lion 341 (19%) 288 (26%) 323 (17%)
Harbor seal 1,236 (69%) 826 (74%) 1,602 (83%)
Northern elephant seal 1 (<1%) 2  ( < 1 % ) 6  (<1%)

All Pinnipeds 1,790 1,116 1,931
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NORTHERN SECTOR — Summer — Pinnipeds/Sea Otters

PinniDeds

substantial numbers of harbor seals are found in summer az ttie

mouth of the Eel River (40”37’N) and on the mudflats of Humboidt and

ikrcata bays (40”52’N). We counted 1,084 in 1982, representing 4.3% of

the total pinniped count for the sumey. This was a 26.8% increase

over the 855 animals counted in 1980. -

Sizeable numbers of harbor seals, as weil as a small breeding

colony of Steller sea lions, axe found on the rocks of the St. George

Reef (41”45’N) in summer. We counted 621 pinnipeds  in 1982 (2.5% of

the survey total). Most of the haxbor seals were found on the inner

reef of Castle Rock — we counted 354 in 1982. We also noted 6

notihern elephant seals on Cast+e Rock. Steller sea lions breed

farther offshore on Southwest Seal Pock. Hers we counted 261 animals,

including 25 pups, in 1982. Counts of 269 with 10 pups and 182 with 9

pups were obtained In 1981 and 1982, respectively.

Pinniped sightings at sea in the northern sector represented

slightly more than 5% of the statewide tatal for the summer nonths.

Only twelve sightings were recorded, of which four were northern fur

seals, four were Steller sea lions, two were California sea lions, and

one each of harbor seals and northern elephant seals. The highest

mean density of 0.03 animals/km2  was found for waters overlying the

continental shelf. Densities weze low to very low throughout the

sector, with the exception of nearshore waters from Trinidad Head to

cape Mendocino which were occupied at moderate density levels.
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30

Mean Cetacean Density
(cetaceans/km z kSE)

Mean Cetacean
( kg/lan2)

Biomass

Mean Sea Surface
Temperature “C (&SE)

Percentage of Observed
Cetaceans x Depth

Percentage of
Biomass x Depth

Shelf
(0-99 fm)

0.06
*O .06

824.87

13.7°
*0.4

41.7%

Slope
(100-999 fm)

0.05
*O. 04

253.25

14,4°
~0.6

39.8%

58.0% 17.8%
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Offshore
(1,000+ fm)

0.03
_&3 .04

343,23

14.9°
kO.6

18.6%

24.2%



NORTHERN SECTOR — Summer — Cetace~s

Predominant Species

Shelf

Haxbor p o r p o i s e

Gray whale

Slooe

Dall”s porpoise

Sperm whale

Grempus

Offshore——

Sperm whale

Killer whale

Shelf. Harbor porpoises, numerically, represented more than 49%

of the cetaceans observed. They were sighted exclusively in nearshore

waters, with highest densities occurring between Trinidad Head and

Point St. George.

encountered in the

Randomly distributed singles and pairs were
.

area between the Eel River and Trinidad Head.

The ❑ a j o r  n o r t h w a r d

late summer, and most of

thrust of migrating gray whales had passed by

the animals recorded in the northern sector

were stragglers, some mother/young pairs, and a few resident animals

of the north coast. The “easing” of the gray whale migratory

pressures on the shelf was reflected by a corresponding reduction in

biomass.

Pacific white-sided dolphins, Dan’s porpoises, grampus, and a

single humpback whale collectively accounted for 11% of the shelf

population. These four species were widely dispersed along the outer

edge of the shelf near the 100 fm isobath. The sightings were bounded

on the south by Patricks Point and in the north by the

California/Oregon border.

Skme. Dan’s porpoises were the only species in this sector to-

be represented in all three depth regions. on the continental slope,

they were the most abundant animals of the sti species present.



NORTHERN SECTOR — Summer — Cetaceans

Sightings were widely scattered in all portions of the depth region.

The animals were razely seen in groups of more than five individuals,

with pairs, threes, and fours most

Sperm whale

compared to this

numbers increased

sector in spring.

common.

significantly in summer when

In a single 15’x15’ quad west of

Eureka 24 individuals were recorded. Three other relatively large

groupings of the species were observed in the offshore depth region.

Killer whales, PaClfiC white-sided dolphins, and Baird’s beaked whales

were also present in waters of the slope in summer. The killer whales

were typically scattered throughout the region, in

groups of twos and threes. A single pair was also

offshore region near the 1,000 fm isobath.

sightings of small

observed in the

.

cffshor~. Sperm whales dominated offshore waters in both number

and biomass. A total of 26 individuals were recorded in the region.

Other large cetaceans in the area were killer whales and humpback

whales. These sightings were made west of the Klamath River near the

1;000 fm isobath. Scattered Dan’s porpoises were a minor constituent

of the offshore region, observed in typically small groups not

exceeding 4 individuals.
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NORTHERN SECTOR
Summer—Seabirds

Seablrd Siomasa
!  (kg/kmJ]

! ~ .C.01

, ~ 0.01-2,70

!  n  2 7’ ” ’9 9 9

0ffsh6re Slope she 1 f
PC,PWLATION I.NDiCES (~2,000 m) (2 G0-1,999  m) (C-193 m)

Mean Seabird Density
(birds/km2 A.SE) 8 . 2 1  22.82 2 9 . 6 6  215.6 83.13 jQ7,9-?

Mean Biomass Density
(kq/kn12 *SE) 1.06 +0.33 20.37 ~1+.43 52.28 i12.+2

tte~n Nurrker of species
cbserved (k.sa) 4.78 &2.57 13.89 *3.48 18.89 k3.54

Meari Species Diversity
Index (H’ fSD) 1.11 *0.45 1.’74 &O.25 1.81 AO.27

July Kean Population Ashore (tSD): 170,032 f12,351

July Hea.n Surface-nesting Population Ashore (kSD):

PREDOMINANT SPECIES

Offshore Slope Shelf——

Leach’s Phalaropes Cassin’s Auklet
Storm-Petrel Sooty Shearwater Phalaropes
Phaiarapes Leach”s Common Muxre

Storm-Petrel Western Gull
Elack-fcoted
Albatross

155,370 =18,280

Shoreline

Leach’s
Storm-Petrel

Brandt’s Cormorant
Pelagic Cormorant

Western Gull
Common Murre
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NORTHERN

Peak populations at nesting colonies

July, with more than 40% of the state’s O.

SECTOR — Summer

are reached here

— Seabirds

in June and

8 million nesting birds in

attendance. The extremely dense colonies of murres at Castle Rock,

False Klamath Rock, Green/Flatiron Rock are especially noteworthy.

Our data indicate that combined populations of surface-nesting species

(cormorants, Western Gulls, murres) increased substantially over the

course of our study as a result of rnurre ‘population growth. By

September all seabirds have fledged young (except perhaps for storm-

petrels), and densities of nesting species swell in shelf and slope

waters, In addition to local nesters, populations of phalaropes,

shearwaters, albatrosses, and Cassin’s Auklets are high in this sector

throughout summer, and early southbound migration brings additional

large numbers of scoters  to nearshore waters and jaegers far offshore.

Species numbers and diversity aveqage somewhat below figures for

sectors to the south, reflecting the substantial contributions to

total populations by the relatively small number of nesting species,

shearwaters, and phalaropes.

Except off Eureka, a zone of high biomass density extended in

summer from the shoreline to the edge of the shelf: intermediate

biomass densities occurred over the slope and low densities were found

offshore.
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Abundance at SEA offshore Slope
(>2,000 m) —

Shelf
( antials/lanz ASE ) ( 200-1,999 m) ( 0-199 m )

Califorrua sea lion 0.002 =0.002 0.023 ~0.024 0.039 ~0.025
Northezn fur seal
Steller sea lion
Harbor seal
Northern elephant

All Pinnipeds

Biomass (kg/km2)

Abundance on LAND
(numbers counted)

0.0 0.0 0.0
0.0 0.0 O.fl
0.0 0,003 *0.004 0.0

seal 0.0 0.0 0.003 *0,004

0.002 *0.002 0.026 AO.023 0.042 kO.025

0.52 *0.49 4.87 &4.33 3.3.91 *8.22

California sea lion
Steller sea lion
.Yar50r seal
Northern elephant seal

2S-30 Oct. 28-30 Sept. 27-28 Oct.
1980 1981 1982

2,304 (72%) 1,979 (s3%) 3,521 (85%)
521 (26%) 390 (16%) 520 (13%.)
360 (11%) 6 (<1%) 102 ( 2%)

o 1 (<1%) J, (<1%)

All Pir,nipeds 3,185 2, 376 4,144
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NORTHERN SECTOR — Autumn -- Pinnipeds/Sea  Otters

Pinnipeds

On the rocks near Trinidad Head (41”03’N)  we counted 1,4E12

pinnipeds in October 1982, representing 4.7% of the survey total.

California sea lions, which numbered 1,068 animals, represented 72.1%

of the count, while the 365 Steller sea lions counted represented

24.6%. In 1982 most

California sea lions

of the sea lions weie found on Flatiron Rock (786

and 187 Steller sea Uons).

On the St. George Reef (41’’45’N)  we counted 2,637 pinnipeds in

October 1982, representing 8.4% of the survey tOtal. California sea

lions, numbering 2,451, accounted fOr 92.9% of the total. All but 167

(hauled-out on Northwest Seal Rock) were on castle Rock and the Inner

Castle Reef. Steller sea lions (195), harbor seals (4o), and northern

elephant seals (1) were also present in October 1982.

Pinniped s~ghtings at sea in the northern sector represented less

than 3% of the statewide total for the autumn months. Of 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 sumeys  over the shelf (50%) and

slope (43%). Mean densities were low to very low throughout the

sector, with the highest mean density of 0,04 animals/km2  found tor

waters overlying the shelf. Some moderate densities were found for

nearshore waters from Trinidad Head to the Eel River.
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NORTHERN SECTOR
Autumn—Cetaceans

Mean Cetacean Density
( c e t a c e a n s / k mz *SE)

Mean Cetacean Biomass
( kg/km2j

Mean Sea Surface
Temperature “C (ASE)

Percentage of Observed
Cetaceans x Depth

Percentage of
Biomass x Depth

Shelf
(O-99 fm)

0.10
*0.08

500.40

14.2°
*0.7

5.5%

65.2%

-~ 34_

Slope
(loo-999 fm)

0.83
~0.29

131.47

14.9°
*0.7

48.6%

Cffshore
(1,000+ fm)

1.12
*o.az

136.21

15.5”
*(3.7

45.8%

17.7%



NORTHERN SECTOR — Autumn — Cetaceans

Predominant Species

She if

Harbor porpoise

Gray whale

Dan’s porpoise

Slope Offshore

Pacific white- Northern right
sided dolphin whale dolphin

Northern right Pacific white-
whale dolphin sided dolphin

Grampus Dan’s porpoise

Dan’s porpoise Sperm whale

Shelf. Harbor porpoises

this sector n their greatest

porpoises were found in their

were present along the entire coasz of

numbers for any season. Dan’s

highest annual numbers, primarily frcm

Trinidad Head southward. Residen+ gray whales, plus the first of

those migrating south, were responstile  for the higher biomass values

found from Point St. George south to Trinidad Head.

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

Few species were found in these waters; those. sesn were generally

found in wideiy scattered pods of only

Slope. Mean cetacean density was

summer averages, but was still minimal

2 or 3 animals.

greatly improved over the

when compared with the

remainder of the state in autumn. Pacific white-sided dolphins, at

their highest seasonal level, represented the major population element

(70%) of the seven species observed.

Northern right whale dolphins, frequently absent from this

sector, were distributed in l~near array along the 1,000 fm isobath.

Mean school size of approtiately 20 animals was considerably lower

than the statewide average (122.), but numerous pods occupied the

slope.
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NORTHERN SECTOR -- Autumn — Cetaceans

Grampus 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 porpoises, whose sightings were more dispersed, also

tended to center near these

No significant numbers

in this season.

drowned canyons. ,

of l~ge whales were found over the slope

offshore. Highest seasonal mean cetacean densities were recorded

in autumn. Northern right whale dolphins, not seen here in other

seasons, represented 80% of the cetaceans observed. Numerous small

pods (l-2 animals) of Dan’s porpoises were noted along the southern

boundary of this sector. Pacific white-sided dolphins, frequently

mixed within larger notihern right whale dolphin schools, occupied the

central portion of this sector.

Repeated sperm whale sightings, along with the occasional minke

or beaked whale, heavily influenced biomass values in a small area

(41”1O,’N x 125”40’W)  well offshore (90 nm) of Trinidad Head. No

significant unde~ater topographic feature is evident to explain these

sightings.
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NORTHERN SECTOR
Autumn-Seabirds

$eablrd  Biomass
(k~kmJ)

El ‘5”
~ ml-z.,,

m 271-19.99

I
30

1

4 , 0

I

Off shore Slope -she lf
POPULATION INDICES (22,000 m) ( 200-1,999 m) ( 0-199 m)

Mean Seabird Density
( birds/km2 &E) 4.26 kl.05 14.63 *5.07 143,51 515.92

Mean Biomass Density
(kg/lun2 xSE) 1.69 ~0.44 6.22 *1.96 114.98 *11.07

Mean Number of SpeCleS
Observed (ASD) 8.17 *6.01 16.00 A5.23 25.83 @.95

Mean Species Diversity
Index (H’ A.SD) 1.48 +0.88 2.16 AO.35 2.15 ~0.25

September/October Mean Population

PREDOMINANT SPECIES

Offshore Slope

Cassin’s Aulclet Phalaropes
Rhinoceros Northern Fulmar

Auklet Cassin’s Auklet
Rhinoceros Auklet

Black-legged
Kittiwake

Bonapatie’s  Gull
California Gull

Ashore (fSD): 37,784 &13,362

She lf

Arctic Loon
Western Grebe
Cassin’s Auklet
common Murre
Surf Scoter
White-winged

Scoter
Bonaparte’s Gull

Shoreline

Western Grebe
Brandt’s Cormorant
Pelagic Cormorant

Surf Scotez
White-winged

Scoter
Western Gull

California Gull
California Gull Herring Gull
Western Gull Bonaparte’s Gull
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NORTHERN SECTOR — Autumn -- Seabirds

The annual influx of migrants and winter residents to northern

California was seen here first in September and October with large

numbers of Alaskan and inland nesting species in evidence. ~~~ning

tlvese vis~tors were populations of locally-nesting species, es~ecially

murres, now relieved of the ties to land imposed by spring-summer

breeding activities. Coastline and neritic waters supported extremely

luge populations of loons, grebes,  scpters,  cormorants, and a variety

of gulls and alcids; compared with sectors to the south, density and

biomass were relatively high over the shelf and were about average

over waters farther from land. Species numbers here were comparable

to those elsewhere, while valaes of X’ were relat ively high. T h i s  w a s

the season in the north when numbers and species diversity over the

shelf were highest. Shoreline numbers

but Mere about twice those encountered
.

Seaward of the shelf, the species

were much lower than in summer,

in January.

typical of the coastal waters

(loons, grebes, scoters, cormorants) were uni..portant while gulls,

aicids, phalaropes, and fulmars  were numerous. Only the two auklet

species were prommant well offshore, where overall numbers, biomass

and diversity were fairly low. Cassin’s Auklets seen here prGbably

fierived fzom nestiiig populations both to the north and the south. As

was the case in most other time periods, a zone of high average

biomass density extended about 20 to 40 km seaward from the shoreline

in October and November. This zone was broadest north of Trinidad and

narrowest near Cape Mendocino, Lower density bands lay farther to

seaward, with some areas of moderate density (to 19.99 kg/km2)

extending as far out as 7S Ion from point St. George.
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6 . APPENDIX

Figure Al. Aerial survey transect lines.

Table Al. Summary of marine mammal population
size and status.
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Figure Al. Aerial survey tranaeot  lin~ separated by 5’ of latitude and extending 90’ of longitude
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Table Al . ‘opuldtion size +mt  status

cal~fornia  jed li3n

Northern  slephant  sea 7

Harbor seal

N o r t h e r n  f~r seai

tiray”wbale’

Pwmooack  wha ] ?5

61ue wh.ile5

Sperr xna le5

ot’ the more conmm ‘nari ne mama  is i n central and northern California.

Central and Northsm Cc i i forni a

Weed ing resident

FreeCi ng rssi dent

:reeding  resident

Nor-breeding
vl:it.or

M:grant6

visitor

Migrant

Migrant

Resident

;,es j d,?qt

i?esfdent

peSldEflC

:esident

?es i ar?n:

?crwlatlcn Size Seasonal Occurrence

1,3:0 i ndepenaents

40,003 in 3ucsnn

?,000 :n swsner

5,3(3C in ‘winter/spring
.

i2 ,000 in W-inqisurmer

25,:OfY to 3S,000  in
wln:er/~pring

16,500 ~n ,{inter/spring

5C3 in autumn

,Wcnown

unknown

unknown

~6 ,13G0 in auix~mn

61,500 In winter

30,13C0  in w i n t e r

S ,?5C  in aut,mm

3 ,000  In winter

r?dr-rOUISCl

‘ear-round

~ear-rouna

Year-round

Year-mwsd

k+nter/springC

Winteri SPr!ng4

Sunsner/3utumn

Sumrer/autumn

S unsne  r/aut~.rnn

r’ear-rounci

Year-round

iear-rodnd

fear-round

Yeisr-roucd

Year-round

vlorl d
Population

1 .?90 inGependen’c’s2

17C,30C includirlq
Gal apagos  (20 ,OGC )

232 ,COO co 262,0002

77,000

3&3a,ooo  ?0 .IC7 ,0003

.
i ,538, GOOJ

i 6,0003
(Pac]fic coas:;

5,700 :0 6 ,dcos

11 ,zoo~

2:7,000 co ?20.3003

7?2,2003

30 .COC :0 50 ,J003
(Pacific  c9~st!

,unknown:

~nkn&m3

920. JO03

unknown’

1 The southern Lea otter is desi gna ted a Threatened SPecies  (USFWS ).

2USFdS est:mate,. does not ircl de dependent PUPS.

3Population es; inates from NMFS, Ibrine Mamnal Wotecticm  Act of 1972, Annual Report i931 /1%22.

4A few anlmsis are >resent  year- ~oufid in central and northern California.

5These species are designs ted Endangered by NMFS.

5.mlli I resident :cpulations exist at four locations +n ~entr~l and fl~rthern Cali+grn  la.
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