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ABSTRACT

From March [98} to February 1983 we censused thres
species of plonipeds [harbor seal, California sea
11on, and northern (5teller) sea 1ion] found on the
cost of the Poalot Reves/Farallon Islands Matcional
Marine Sanctuary. We censused harbor meals
ggal-monthly and eimulraneously at all ctraditional
haul out sites. Seals were presemt throughout the
year with momt semls recorded 1im the breeding season;
the maximum count for the season was 2502 with 566
pups. An penormous  Influx  of animals occurced
primarily at coastal Jocacions duoring the hreeding
seagon and appeared to be from aress outside of the
Sanctuary. The diurnal hsul ouwt paccern wvaried
depanding upon time of day, tide level, and physical
festures of the hauling ground. Olacturbance also
aadified the seals” diurnal pattern and was considered
a factor in reprodoctive nuccegs, Preliminary
tecommendstions for management are presented.

Califorrla and northern sea lions wers censused
wepkly during the breeding season (Msy=August) and
geml-monthly during the rest of the year at Sea Lion
Overlook, Polnt Reves, We divided anlmals doto five
Ege-classes and compared coastal counts to counts on

the Farallon TIslands. Peak nuobers were 138 at  the



Headlands In April and 3725 at the Farallones In
January For Califernla sea lione: for northern mod
lions high counts were 19 at the Headlands in July and
192 st the Farallonss also In July. No pups were
observed at Point Reyes. Censuses were analyred to
clarify seasonal, diurnal and tidal fluctuations. Sea
1lons were consuned in Tomales Bay during the herring

tun, December co Harch.
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INTRODUCTION

The préespnce of harbor seals, Phoca vituling richardei , within the

coantal tone of the Polnt Reves/Farallon Islands Natfomal Mardine Sanctusry
has been documented sporadically singe Scammon (1968) firsc visliced Polnr
Eeyes In the 1B50"s. Bonnot {1928) recorded numbers of seals for the
Callfornia Divislon of Fish and Game but made only cursory observations in
Foint Reyes. More recently, Tarlisle and Alpin (1966, 1971}, Frey (1970},
Mete [1977) and the Bureau of land Management (BLM) (1981; Dohl 1982)
conducted asrial surveys of pinnipeds in California. The focus of Mate's
gurvey was on sea lions, and accordingly, the flgures [or harbor seals were
low for the entire reglon. He distinguished only three szal haul out areas:
Drakez Bay, Tomalea Bay, snd Tomales Polnt. HLE conducted merial surveys
of marine mammals in central and mortheen Califarnia d4n 1980 and 1981, and
thair survey uvas the Ffirgt atteapt to determine seasonal varlability. Thelr
astimates from latitude 37 %30 to 38 ®30° for harbor seals ln 1981 were
1333 in January, 1262 in May, 2559 in June, and 638 in Seprember.

Incidental informatlon on plnnipeds wos presented by Chan (1979} in reports
on Areas of Special Biological Significance (ASSS) in the Poaint Reyes
reglon, and detalled iAnformation on the population At Bolinas Ligoon waw
provided by Allen (1980). This survey, however, is the flrst comprehensive
aesespment of nusbers and seasonal use patterns of harbor seald for the
encire cosstal sone Of the Sanctunry. Managoment plans can be designsd
from this baselline informstion in eonfunction with that to be collected in

the second survey ¥ear.
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STUDY AREA AND HETHODS

The enaatal cone of the FPoint Reyes/Farallen Islands Natiomal Harine

Sanctuary extends from Bodega Bay (382 30'M) south to and fncluding Bollnas

Bay {37 ®30°8). Cosstal embayments such as Tomales Bay, Drakes Estero, and

Bolinas lagnon, also under the jurisdicrion of che Marine Sanctuary, were
tneluded, The Point Reyes Nstinnal Seashore (PRNS), the Golden Cate
National Recreation Ares {(GONRA), and the Marim County Department of Parks
and Recreation share jurisdicclon with the Sanctuary over segments of this
coagtliine, 1In addition to the protection afforded by these agencles, Bird
Rock, Polnt Reyes Headland, and Touble Polnt were desigomted by the
California Department of Fish and Gane (CDFG) and the State Water Resources
Control Board as Areas of Special Blological Significance [ASBS) becaune af
their unique biological attributes.

Because of itw agricultural character, much of this coastllise has
remained largely undeveloped even prior to Its {nclusion In the 1960°s and
70's in PENS and GGNRA. This character and the inaccesslbilizy of much of
the area have affsrded protectlon from human disruption o the seals’
terrestrial resting periods. Conseqoently, seal habitat usage probably has
not changed algnlfleantly over the past century.

The topographical diversity of this coastal zooe provided a broad range
of substrates upon whileh harbor seals haul out in large groups. Thess
include tidal mod flats, of fshore tidal ledges, and mandy beaches. We
rensused harbor seals from the ground semi-swonthly at recognized haul out
gitens within the coanta]l gone of the Sanctuary from Harch 1981 to March

1983 "Haul our sice™ is defined as a terresatrial location vhere seals
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aggregate on a dally baals., These sites were Hog Island, sand hars in
Tonales Bay near Toms Polnt, B{rd Rock and adjacent beaches, Polnt Reves
Headland, Drakes Estero, Limantour Estero and Limantour Spit, Double Paimt,
Duxbury Reef, and Bolines Lagoon (Figure 1). Tn addition, we counted meals
morithly at Bodega Rock. Cénsuses at Limantour Estera, though inftially
included in this project, wers discontinued because seals wers absent
during low tides and were noted only incldentally during msedium tides. The
change in seal presence at Limantour Estero can be attributed to the high
rate of siltatlon precipltated by severe stomms in 1982 which rendered che
arza Inaccesaihle.

Seals were censused on weskdays in order to minimize the chance of
human diaturhance. Censuses occurred simelcantously during low tides
axcept on the few occasions vhen weather conditions prevented human access
to remote sites. Low tide {= usually the time when maximem numbers of
#onls haul out tn the San Francisco Bay reglon (Allen 1980, Fancher 197%,
Risabrough 1978},

We catopurlzed harbor seals into three age classes: adulrs, suhadolts,
and pups. Pupe, born April through June, were considered subadults at the
end of July becaunse thelr size and coloration were then indiaringuishable
from first year fmpatured (i.e., {ematures began to molt, and pup pelage
became faded). Harbor seils reach saturity between three and five years,
so division of thls age group was based aclely on siza In ceaparison to
adult animsls which are abhout 1600 om long. We excluded information on
inmatura sz=als for Tomales Bay, Limantour Splt, and Duxbury Reef;
age=clasies were difffeult to separate consiatently in these areas because

of distance from the chaerver and glare from the afternoon wun.
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Individual animals, those with distinct ecloration or scars, were
identified whenever possible to deternine seal movenment between locations.
We conslstently observed individuals with diacinct scars enly at Double
Point vhers the observer wawe on o cllfl overlaoking the seals 70 m muay.
"Red" seals, thoge with n deep tusset hue to the pelage, however, were
easily counted at all locations. Unfortunmately, when seals molted from
July through September, the red alsc disappeared and did not reappear in
the population until kovember {for 4 descriptiom of red seslw, see
Rinebhrough 1978},

For analyels of geseonal trends, the vear vas divided intc chroe
upannns: hreeding (March through Junae); summer (July through Occober); and
winter (Koveaber through February). We examined sessonal means for the
reglon and for each slte. To test whether the seasonal haol out patcern
was different at coastal versus estuarine locatlons, we compared the racal
number of seals for each habitar durlng breeding and non-breeding REARONS
using a4 Chi=-square test.

Data collected at Rird Rock, Tomsles Bay, Drakes Estorc, and Bolinas
lagoon by Natlepal Perk Service (NP5) persommel In 1981 wers sxamined as a
reference to that gathered in this study.

Hourly counte during 13 full-day cemausen &t Drakes Fstero wers
conducted to ascertain diurnal and tidal differences In haul oul patrerns
betwean Double Polnt, # coastal habitat, and from Bolinas Lagoon, an
estuarine one, Vhers data have beéen collected previcusly (Allen umpubl,
data, Allen et al. ma.). When examining the dully haul out patterns at
brakes Estaro, hourly sesns were compared combining all seasons. To

determioe the tidal effect on the hauling pattern at Irekes Esterc and at
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Double Point, we compared the mesn number of senls on land at hourly
tntervals [rom one hour prier te four hours after low tide on those days
when disturbance 414 not have a major effect on the seals.

pata collected by Allen (unpubl, data) from Janusty 1976 to Harech 1982
were included in the analysis of seasonal and diurnal haul out patterns at
Double Paint. During this seven~year period, seals were ceénsused on J47
days with over 410 hours of chservation. Soasonal coverage of the ares was
regular for all yvears but 1979 snd 1980, The majority of the censuses toox
place during the bresding seasom: L1976 (16 &), 1277 (44 d), 1978 (1% 4),
1976 €9 4), 1980 (5 4), 1981 (13 d), and 1962 {32 4). Sufficlent data for
analvein of daily haul out pattaras were avallable only for the breeding
geagnn since sarlv morning cenWufes were Tarely condpcted diuring the
ganths of November through February. Most ceosuses were confined to Che
hotrs N700=1630 because the resoteness of the area required 3 b hiking time
round trip, and most were conducted during low to wedium tides when Accéans
hy foot along the beach wvam possible. We estimated the incresse in
harbor seal usage at Double Point from 1076 te 19EZ by dividing the seasonal
means of [982 by those of 1978, 1977, amd 1978.

Harbor seale are well known for their avaldance of humans when hauled
out on land, and thus, during censuses we monltored any disruprion to their
haul oot pattern. [Msturbance was defined as any activity, humsn or
non-hiuman, that caused at least two seals to atampede lnte the vater.
Sources for distorbance were classlfled &s hiker, fisherman {locluding
abalome diwer snd clam digger), boat (power, non-power), slircrafe (plane,
helicoprer), dog, matine salvagers, natural, and unknown: MHarine selvagears

wvers m GspaTate category because of o unique incident when n sallboat
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washed ashore in the midat of the hawl oot swrea at Double Polnt.

turing April and May, 17 additlonal censuses (three per week) were made
to determine whether pup mortality was higher at a disturbed haul out site
{(Drakes Estéra) than at an undisturbed one [Double Point)s The expected
relative levels of disturbance were reversed because of the wrecked
sallboat at Double Point. The presence of the boat attracted =much
attention from the news medin, the U. 5§, Cosst Cuard (which conducted
rescue operatlons), and curfosity seeckers. The bast remained on the beach
fFrom 11 to 21 April vhen marine salvagers and FENS pardonnel removed (.

Puring these additlonal censuses; we collected information on the
number of dead pups and on mother-pup separations. We estimated the
mortallicy rate of pupd before weaning based on the proportion of the number
of dead to the number of live pups. Mother-pup separatlons were Inferred
from the presanecs of lone pups. Harbor seal females characteristically
remain in close proximity to their of fspring until pups ars weaned from
three to alx weeks after birth. An mattended pup with an estimated age of
from 1 to 10 d was congldered & lone pup, Lone pups often wocalized and
travaled through the herd arcespting to nurae from seals of all age -
clagaes, Thus they were easily recognized. We dlso Identified pups which
retalned the lamsgo pelage, normally shed in utera for this subspecles,
becainse we suspected that disturbance might affect premature pacturltion.
Since the reiction of females to disturbance also would have some bearing
an pep-eurvival , we compaced the nopher of sather-pup pairs retreating to
the water or remalning on land after disturhance verdus the céactlon of
other seals, using a Chi-square test.

Ve examined human/seal fishery Intersctions in Tomales Bay by boat {rom



December through March when herring, Clupea harengus pallasil, apawvn

Allen and Huher

{Spratt 1981}, Seals wvere dounted oo haul out slces and In the water where

herring ware spawning on aine separate days.
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RESIILTS

Esasonal and Spatial Vse Patterns
Reglonal

Harbor seals were present Vear round a4t &ll sites censuled within the
Marine Sanctuaryj however, the nuaber of animals predictably fluctuated
peaaonally (Tables 1 & 2, Figura 2). A cosparison of the seascnal means
ahowéd that sore seals usad haul out sltes in the breeding (X = 183109.4) and
the summer (¥ = 1191.5) scasons than during winter (¥ = 692.4). Maximum
gosunitd for the reglon oceurred during che pupping season [May (3339) and
June (2502)] with Tomales Polnt, Drakes Estero, and Double Polnt
contributing most of the total tumber of pups (Tables 1 & 3).

Paps were First aighted doring the first veck of Aprll and the seasonal
peak was In May (566 and 584) with pups represpenting 243 of the total count
(2339} (Figure 2): These two pup counts were remafkably simflar, chough
made two weeks apart. Pups were easily distinguished in the field because
their bright pelasge contrasted with pre—molt immatures and adults, snd
becauee herds were logsely spaced out durlng this season.

A seasonzl]l btrend was oot apparent; though, in the nusber of lomature
seals for either the breeding or the summer seansons; the presence aof
subadults at haul oot sites averaged from 196.3 (5 = J4,B, range =
151-296, no= 7) to 203.7 (SE = 23,1, range = 128-282, n = 6). Durlag the
winter ssaman thelr repressntatisn decliced sliphtly Eo 135.7 (58 = 21.1,
range = B3=237, n = !). Monthly maximuw counte of [mmatures sere
sugpestive of rrends anly sines nor all lacatlons were ineluded In the

snalyeis; nevertheless, they were surprisingly similar with 283 in March,
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994 in April, 282 in Auwgust, 200 Ln Septeaber, 236 in October, and 257 in
Februsey. The nunbers were slightly lower for May (177) and June (152} and
for December {174) and January (149).

The representation of “"red" seals at haul out sites varied
considerably and did oot prove a good indicator of seal movesent between
locations. Nonatheless, their presence at certaéln haul out sites suggested
that seals were resident for prolonged pericds. For example, at Bolinas
lagoon, one ted seal was sighted durlng most censuses throughout the year
except in May and during the molt. GSimilar exanples were noted at Double
Point where knowa individual anisals have been followed slnce 1976. On
three occasions in May and June 1982, a flipper-tagged and dye-marked
harhor seal was slghted at Point Reyes Headland. The animal had been
pleked up in San Mateo and rehabilirared st the Callforala Harine Mammal
Center. It was sobsequently releasad In January 1982 at the wite of
retrieval, 850 km south of Point Reyes Headland (M. Weber, pers. COmE: | s
§ighting of the seal was the first confirmation that seals aay travel from
araas south of Ban Franeclseo Bay to Polnt Beyea.

A comparizon of coastal {Tomales Point, Polet Reyes Headland, Double
Paint, and Duxhury Res!) and estusrine (Tomales Bay, Mrakes Bay, and
Bolinas Lagoon) locations mirrored the seasonal pattern for the reglon.
The degree of change Ln musbers, though, was signifleantly greater for
goastal areas than for estuaries (X ?. B5.01, pi0.001), {ndicating Ehat
more seals were algrating to coastal areas than to estuaries during the
breeding seasan. The mesn nuszher of seals counted at coastal areas durlng
the bresding sesson was 929.% and was 721.3 for estoarine sites, but during

the non=bresding season the means vere oearly equal (Table &, Figure 1).
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The seasonal pattern of each haul out site reflecred this coastal/estuarine

mode]l in most cases, 38 described below,

Bodega Bay
Bodega Rock is an offshore sea stack situated at the mouth of Bodega

Bay. Seals hauled out only on tidal reefs on the east and woutheast
portions of the Island. Our maximus ¢ount was A5 seals in February. Oaly

three pupe ware seen In May (Table 1].

Tomales Bay
Hatbor #eals hauled eut In Tomales Bey on the southeast side of Hog

Island and on tidal mud flate extending fros Toms Point to Sand Poinmt. Rath
arvas were usad throughout the year, but most seals were counted on the
tidal mud flate. The seasonal pattern for this area, though similar to the
pstuarine model , was more FiFficult to interpret dus to Freguent
disturbances. Senls were disturbed during 16 of the 26 censusea.
Meverthaless, sessonal mesne showsd chat nusbhers resained relatively stable
during the breeding and summer seasons, and declined in winter months
{Tables 1 & 2), A maximum of 38 pups was counted in Hay. Censuses
conducted 1n 198] showed & spriog pesk and & winter decline) however,

aimbers were also substantially reduced during susmer sonths (Iakle 5).

Toamalea Polnt

Bealn hauled out bn 4 diversity of substrates at Tomales Poinb. Horth
and South Rocks are examples of rocky Intertidal substrateés. Rape Baach

and South Besch are sandy pocket beaches, and Bird Rock {s comprised of
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both rocky and sandy features. The largest concencration of animala hauled
out on Bird Rock, Yorth Rocks, and South Besch throughout the year. The
gerographic diversilcy of this point as well as Iits juxtaposition to Tomales
Bay may explain the slgnificance of the ares to seals; it was a major site
used by seals during the breeding sesson with counts ranging From 1531 to
561 including 135 pups (Tables 1 & 2). The nusber of seals declined in
pummet fo an averdge of 242, 1, and dramsatically so in winter months. A
sfmilar trend was obsarvad during censusss in 1981, but the largest count

[B47) was made In escly July cather than In June [Table 5j).

Point Reves Headland

Polnt Reyes Headland is another coastal location characterized by
of fahare rocks and pockst beaches. The largest gathering of seals oscurred
around Ehe promontory at Eplit Eock Cove with some ss=als scattered along
of fshore rocks at Sea Lion Cove. This was a minor haul out ares compared
to nearhy Tomales Point and Trakes Estero; however, the seasonal patctern
resembled the coastal model with a pesk during che bresding season {‘; -
104.5) Encluding 19 pups, and &2 sharp reduction in summar {;. = J1.7) and
again in winter {(x = 49,1) (Tables 1 & 2). Point Reyas Headland was not
censused dn 1981, This 13 the only locarion wicthin the Sanctuary where
other pinniped specles haul csut on the ssinland., Harbor seals did not
interningle with sea lions 4% Sea Licn Cverlook but preferred affahore
rocks. Harbor seals did ahare povlet beaches with a Few northera -elephan:

seals at Split Hock Cove.
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iirakas Eaterso

Drakes Eatero is an example of an estuarinz environoent where seals
henled out on tidal mad flats exposed st low, medium, and medlom high
tldeg. Nurercus sand bars extending far up fnto the estero were used, but
the preferred site was a bar asar the estero mouth. Seals were also noted
hauled out in large numbers at the tip of Lidmantoar Splt but only durlng
the breeding seamon {14 of 30 censuses). Surprislagly, seals were absent
frog Limantour Splt during summer and wincer monthe.

Drakes Estero was a miajor haul out area year round for harbor seals im
the Sanctuary. Maxisus numbars during the hreeding season ranged Irom 116
to 726 Including 150 pups (Tables | & 2). In contrast to coastal
populations, the sumser decline was more gradual, and nimbers during winter
were still much higher than those at Doible Polnt and Tomales Polnt, the
ather two mejor rookeries. The same trend was seen in 1981, but the

extremes were more pronounced (Table 3).

Iouble Falnt

Double Polnt i3 & coastal habitat named for itm concave, stesp,
¢llEf=hackad beach enclosed by two lagped promontories, and encompances a
variety of substrates preferred by sedls to haul out on. The seals
freguented a nusbher of sited within the Dooble Point area: South Polnt (a
rocky outerop with tidal reefs); tide poola (exposed at low to medlim low
tides); south Bolsa Beach [a sandy pocket beach) i north Bolea Baach (an
sxtpnglon af the Ssuth beach Wit sepirated by the adEfall from Pellean
Lake); Storay Btack (an of fabore sea stack}; and oifshore rocks Io the bay
just south of South Polnt.

The degree to which each subsite was frequented varled seasonally.
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Seals were found at all subsites during the breeding season, though south
Bolsa Sesch was the area of highest concentration. The tide posls and
north Bolsa Beach wers used enly during this season and almost oxelualvely
by mother-pup pairs. Durlng sumser, south Polas Besch, South Point, and
Stormy Stack were the preferred haul cot sltes, but seals alsp were noted
an oifshore rocka south of South Polot. Muring wioter months, the level of
use uas nearly equal at South Point and south Bolsa Beach.

Srudies at Double Point since 1976 (Allen, unpubl, data) reveal a
digrinet sensenal wariabllity im the number of seala which parallels the
seasonal change in subsite preference. “azlamua counté for each year
comeistently occurred during the breeding season from April to the onset of
Tulye OGreatly reduced mumbers were observed during winter months [rom
Dctober through Jenuary. The months August/Septimber and February/March
were transition periods when numbers were declining or fncreaning,
respectively (Table 6, Plgures 4 & 3). The goapanal sesns in 1962 were
517.5% for breeding, 246.5 for summer, and 142.9 for winter {Table 2). BPups
represented 31% (263/851) of all swaln counted i{n Hay 1981 at Double Foint
and &7% [263/566) of all pups censused {n the Sancruary (Tahles 1 & 3).

Eagh wear, pups wers fnitially sighted in late Match or early Aprll and
the maximiz pup count consistently occurred in the firsr two waeks of May,
The May peak coincided with the annual peak for all sge—classes combined,
but surprisisgly more adult seals hauled out in July (x = 30B.4) than in
May (% = 2h%.5) (Teble &, Flgure 5); which coincides with the mating
geagon and the onset of molt. Females come loto estrus after pups are
weaned, and mating is purported to extend into August (Bigg 1969}, Seals

At Double Foint molted from July to September.
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The mean number of fmmature seals present st Double Folnt wan largest
in February, March, and July and declined durlng August and the winter
sonths. During the breeding season the numbers declined only slightly, but
the proportion of subsdults to all sesls counted then wes much lower than
in summer or winter (Takle 5).

Baged on monthly maximum counts sinee 1976, the number of seals
appeared to lncrease gradually during the breedlng seasoan except in 1979
and 1980, The slight decline durinz those two years was praobably
attributahle bo the small sample size and to Erequent disturbances that
seals experienced during those cenauses] seals were disturbed on five of
nine days and three of flve days, respectively.

A comparissn of Che mean nmmber of seals counced during the 1976
breeding seasson (¥ = 195.2, with 85 paps) with that of 1982 (x = 517.5,
with 236 pups) revealed almost a three-fold increase in the presence of all
seala (2:7) and of pups (3.1) over the saven-year perlod (Table 7). In
1977 there was a two—fold increase for all seals (1.7} but less so for pups
£1.5). The average for 1978 wes similar to that of 1977. The maximom
number of pups counted sach year was BS (1376), 175 (19773, 177 (1378}, 142
{1979}, 153 (1980), 229 (198]1), and 263 (1982}. The annual {ncresse uas
also complemented by changes {n spatial haul out patterns. For example,
moce Beals hauled ouf At north Bolss Beach i 1982 (203) than in 1977 (8}
or ia 1976 {2).

The average numhers of seals: hsuled put in 'summer In 1976, 1977, and
1978, however, were similar to thoee In [982 (Table 7)., The winter

seaasonal meang for 1976 and 1977 glés were not subataptlally d1fferont From

those of 1982,
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Duxbury Resf

Duxbury Reef 1s & coastal Intertidal reef jutting out from Bolinas
Polnts Thaugh & senscnal patrern was exhibited, numbarm wvarled greatly
within each season, and maxioum counts wecd made Iin Beptembear I6E) and
Jumiary [148) rather than durlng the pupplng secason (Tables 1 & 2)« This
wide varlation was in part due to disturhance. Seals were discurbed on eix
of the 2B census days. Duxbury Reel was probably not a pupping ground
because the numher of pups counted was minlmal [5); and pups were nored in

June, & weaning period at all other sites within the Sanctuary.

Bolinas Lagoon
Bollnas Lagnon, llke Drakes ¥sters, is an estuarine habitat where seals

hauled it on tldal mud (lats bordering two islands, Rent Island (KI) and
Picklewesd Island (PW1). In s previous study {(Allesn et al, 19B0); EKI was
the preferred haul out wite for all aemsans. In 1982, however, PWl was
need almost exclusively during winter months; seals were counted at KI on
only one of afght wnter consunod, Seagonsl wvarlation in 1982 followed Che
pattearn of prlor ysars, and In coantrast to all other locations within the
Sanctuary, the annual peak occurred {n summer rather than duriog cthe
breeding secason [Tables 1 & 2). Aa at mll other locatlions,; nushars
declined in winter. Bolipas lagoon wms not a4 major pupping grousd, with
oaly 17 pups counted in 1983,

The average numbers of seals censused at Bollnas lagoon in 197B-73
during the breeding and summer sessons were 38.3 (5E = 2.8, range = B-101,

n = 4&) aod 59.4 (5K = 5.4, range = 5105, n = 19}, respectively (Allen,
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unpubl. daca), The maximm numher of pups counted In 1979 was 12. When
one compsres. breeding and swessr means For 1978 and 1982, the increase
in usnge over this five-year period is nearly two=fold for the breeding
season (1.9) but mot very different for the summer season (l.4). The

increase In the presence of pups wvas [nsubstantial.

Taily Usags

Harhar seals were sighted year round at all locations monitored. Om
only four occasions were seals not hauled out (three at Duxbury and one at
Topales Bav}, though they were seen in the vicialty. ©On sach of these
pocasions, seals were dlsturbed prior to our census and failled to rehaul
during the census Interval.

Seals at Drakes Estero hauled ocut more fraquently at 1300 h (x = 324.0,
§0 = 171.2, n = 13) than in the morning at DBOO h {x = 127.3, 5D = 165.5, n
= 11) or in the late afterncon at 1700 h (x = L1435, 50 = 158,0, n = 13)
(Figura 6}. Only vhen sand hara were reduced In size at medius to
medium-high tides were seals diverted from this patrern, and even when
areas were awash, seals would congrepate sbove submerged bars. The mean
mimber of seals hauled out at =1 Wour prior to low tide {x = 414.0) wis not
much diFfereat from that at 43 Kour afcer low tide (x = 457.8), but at +4
hour the sumbers began to decline {x = 393.8) (Table 8). IMsturbances
oceareed on 8fx of the 13 alli=day eensuses, but distuchances were
short in duration, and smeals quickly rehauled.

At Doobls Polnt wp had auffisient data on the hourly presance of seals

only for the breeding season from O700 to 1600 he The pattern revealed
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there was gulte different From that at Drakes Estero, with more seals
. the presence of the vrecked hoat. The majority of these discurbances were

present on land In the late afterncon at 1600 h (% = 683.4) than st 1300 h
from Coast Guard helicopters (6), and personnel invelved In the salvage

{; = 47%.8) (Table 9). Tide, too, seened o lnfluence the peals” hauling
operation (4). Though a dog was observed Flushing seals only once, doge
put pattern. When combining all subsites, the mean pumber of seals hauled
(N commonly socompanied clam diggers at Tomales Bay and fishermen at Duxbury
out at +3 hour (x = 465.7) was higher than at =] hour prior to low tlde (=
= Reef whin sanls were disturhed.
= 374.8): at +4 hour the numbers were higher still (x = 567.1) (Table B).
: Matural sources for disturbance included large birds such as Turkey
Comvarsely at the subsite South Point, where rising tides had a more
Yultures, Cathartes mira, and Brown Pelicans, Pelecanus occldentallis;

direct effect on haul out space, wore seals wera hauled out at low tide (=
alighting near seals at Drakes Eatero; a black-tailed deer, Odocolleus

= 37.4) than at +) hour {; = 37,6 or st +4 hour (x = 21.0) sfter low tide.
hemolmis, swimeing by the Point Reyes Headland herd; and a sudden land

As the tide rose, sesls shifred From offshore rocks, tide pools, mnd tldal
glide in the vicinicy of the Dauble Point herd. Thirteen percent of the

ledges at South Point to south Bolsa Beach which provided ample space at
distorhinces were of unknown origin.

medium to medium=high tidom.
During April and May when addirional censuses were made, seals wers

disturbed on mix days at Trakes Estero &nd on nine days at Double Point. AL

Blsturhance
. Drakes Estero, these digturbance days occurred throughout the season;

disrurbances wsually resulted from n slogle avent amd were short in
Sesls at all heul out sites within the study atea experienced some
duration. Tn contrast, seven disturbance days at Double Point took place
degree of disturbance from human or fea-humsn saurces. The activities of
during an efght=day pariod in &pril, ™uleiple diaturbances occurred on m

fishermen (all categories) caused the preatest disturbance to seals,

single day, and marine salvagers resained on the beach for three eantite
representing 372 of the 79 disturbances obeerved (Table 10). Seals oo swand

diys sand one olght. The salvagess were 350 m from the south Bolsa Baach
bars lo Tomales Bay received the highsst level of disturbance (4561), the

herd and 250 m from the north Belsa Beach herd. Seals were constantly
s for soutce being the astivities of people digzlog For clams. More than

swere of thelr activitles, though salvagers made every attempt to minimice
100 people on & aingle day were ferried by boat From Lawson's Landing on

thelr impact. During eight dave prior to the sdlvage opecation, U. 5. Coast
the eistérn shore of Tomalas Bay to thess sand bars to dig for class. Clam

Guard, U. 5. Army, and nevs media helicopters flew dally over Doubls Polnk

diggers also Frightened seals at Trakes Estero, as did people cancelng and
below 300". Ar least twice, helicopters landed on south Bolsa Beach.

hiking.
» ‘The degree to which these disturbances caused mather-pup separations,

Sourcee Tor disturbance at Touble Point were almost entirely relstad to
. disrupted nurelng perfods, and ultimately contributed to pup mortallty, could



Allen and Huber p. 24

ba {nferred from the incidental inforpation that was collected during
ohaervatliona.

Of the 150 pups counted st Drakes Estero, none Were Found dead and only
sne lonme and one lanugs pup were noted 1in april. The lone pup was just
horn when the herd of aeals, including the mother, was fluahed into Lhe
water by n canoer. The pair was permanently reunited 1 h &5 min afcer
sepaTation.

In cantrast, 34 dead pups were counted at Double Point (14 1o April, 19
in May and 1 in June), representing 131 of all pups (263) counted in 1982.
Two of the dead pups displayed lanugo polage. The maloricy of dead pupa
{20) was seen froa 29 April to 14 Mey which colncided with the peak of the
pupplug season. When the wrecked sallboat was present, seven dead pups
were counted. Most pups likely died frowm starvation, #ince many were amall
and wery thio.

Most lone pupe were counted on 21 Aprdl {11}, 23 April (113, 29 Aprild
{10), 30 April (12) and 2 May {10). Only two lome pups were Nesn reuntted
with famales. Pups with lamgo pelage wore primarily seen in April (32)
with only seven seen in May, Our estiaate for pups born with lanugo in
1982 was 13X,

tm 21 April when salvagers were most active, the musher of seals on
land was never stable except st South Paint, the ares most distant from the
operacion. Seals stampedad en sanas six s=parate times during the 3.5 h
ohaervation period, and {ndividual animals, partleularly females wlth pups,
wers contimally retreating to the water. The highest number of seals
resting on land on this day was 248, fncluding 31 mother—pup pairs. On 22

april, the day after the salvagsrs kad lefz, a totnl of 605 seals,
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including 133 mpother—pup palrs,; were hauled out. The perfcentage lacrease
in mother=pup palrs hauled out was nearly gquadruple. Females with pups
were wlgnlfleantly more reactive to disturbances than were other seals,
When combining dats from eight separate Instances, 74 females with pups
ratreated to the wuster and 47 palrs resalned ob shore, whereas only 135
adulesa/immaturas enterad the water and 311 remained an shore fHE = 15,85,

pf.0013 .
Fishery/Bsal Interactions

The presence of harbar sedls hmuled out In Tosmales Bay when the hercing
were spawning floctuated widely from 0 to 271 (Table 1); however, the
mipbers were no greateér then than during other months {sece scctlen on
Tomales Bay). GSeals were mhre dlfflcult Eo cénsus when In the witer
because they did aot travel ia compact groups, and instead surfacad
randomly and usually alone. Our rough estimates for seals noted in the
vielniey of boars iovelved in commercial herring operations and for seals
foerding near spawaing fish rangsd from four to 50 on nine weparate census
days. At this time a small group of seals was seen hauled ocut far up the

bay near Papermill Cresk, an area hltherto unused.
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DISCUSSI0N

Point Reyes accommodates & significant harbor seal bresding
population. Our waximum figure rececded {n late June was 2502 and was
substantially higher than that collected during sost recent surveys (Mate
19T BLM 1880}, bat similar to that observed in early July 1981 by Dohl
{1982%,. ©Dehl, however, reported much lower numbers in May 198] compered to
NPS simltoneous censuses ln 98] and to this survey, particularly for
specific locations such as Double Polnt where only 243 seals fncluding 30
pitps were noted. Preliesinary deta collected In the most recent CDFU aserlal
survey in 1987 were similar to that presented here (D. Millar, Departsent
of Fish and Came, Menla Park, CA, pera. comm.).

For some locetions within the study area, the CDFG aerial survey
Figures proved more sccurate than ground surveye bechuse of distance from
shore and angle of wisw. Dur inforpation on harbor seals at Bodega Rock,
for example, was unreliabls because seals primarily hauled out on the back
flde of the Island, out of view. Hiller recorded TI5 seals- in May of 1982,
The moet seen there by ol was 485,

ALl merin] survey ostimat=s falled to equsl the nusher of seals
recorded o ground surveys at Double Point and Drakes Esteroc durlng the
breeding sesson, Our Flgures indicered rthar Touble Polne wms the largest
herbor seal pupping ground in the atate. Lopbined with zeals recorded at
Drakes Estern, Tomslss Polnt, and Tomales Bav, the Polnt Reves population of
harbor geals represented s significent proportion {1423 of the state
population which Miller estimated to be 19,000 In 1982 (Hiller, pers.

comms ), Mller's esatimates for the number of pups in Harin County,
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however, were unduly low (224) compared to our counte (566 and 564) because
the COFG survey was in April rather than May,

These [lgures are not absolute, though, and indicare only trensds
hecause we do not know what percentage of the total population {5 hauled
out in & glven area even under optimal condirfons. Sullivan [197%)
eatimated that harbor seals spent 10T of daylight hours In the water, and
Pitcher's data revealed that radlo-tagged seals hauled out 50T of the dayi
during June. Consequently, the harbor seal population in Polnt Reyes may he
substantially higher then our estimates,

Though Iictle Informetion was svailable for determining whether the
reproductive population has been increasing in the Palnt Reyes aren,; data
collected at Double Point and from Bolinas Lagoon supgest that on a local
level there has been an expansion in usage during the breeding sesson.
There Is no Indlcation, however, that the size of the residsnas population
at Double Point has changed, becanse mummer and winter means wers gimilar.
The iocrease In explainable, therefore, by the emigration of animals te the
Area. Hecause the populatlon of aubadulrs remained relatively stable year
vound, breeding animals likely represent a major part of the Influx. Each
year, distinctively marked and mcarred adult animals arrived at Double
Point, and 1f present in previous years, would easily have been didentified.
A rapid increase In the number of harbor seals has also occurred on 5. K.
Farsllon Island during the past decade, also artributable to emigration
becanse oaly bwo pups have been ebserved thers in any jglven sesson &ince
1971 (PRED, unpubl. data).

The seasonal floctuation In numhers throwghout the area wes expecced,

Mnexpected, however, was the degree of seasonal change In coantal wersus
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estuarine aggregitions. Coastal populations appearsd to recelve o
glgnificant {noflux of transient animals In the breeding aeason, whereas
estuarine populations experlienced o lesser Iafllux. There sas no evidence
that egtunrine anisals shifted to coastal aress to breed, nor that coastal
animale moved Into estusries such as Tosales Bay to feed on herring since
the nuzmber of seals counted there in winter was no greater than during
breedling and summer EenSO0S.

Studies by Everict and Jefferles [1979) In Hashlngton State showed
that seasonal movesment occurred between Grays Harbor/Willapa Bay and the
Columbla Biver with the former the preferred breeding ground and cthe latter

8 wiatering arci., Hovement [rom bays to coastal locations was mot

iodicated {n cthelr atudy, The same pattern could exist for the Polint Reyes
reglon with exchange occurring between Tomales Bay, Drakes Bay, and Balinas
lagoon. Certsinly the post=-pupping increase of animals ar Bolinas laaring
until lete October sugpeste thar seals were migrating thare for reasons
other than pupping. However, the degree of decline in mumhers at both
Tomales and Drakes Rave during rthe winter sonths did not equal the
plevation at Balinas. More likely, seals were travellng to sreas potside
the Sanctuary. A comparison of asrlsl surveys conducted by BIM (1980} in
May and January denoted a northward movemenr of seals from this region to
Sonome and HMendocine GCountilesn in winter. In January, seals were using mace
locations and forming esaller groups; o Hay, gpeal haul out Eltes wers
reduced 105 and population size incressed 25%. The number of haul out
gices in Polnt Reves did not incresse durlng winter monthe, further
supgesting that sesls wers migrating to other areas,

Pitehar®s (1979) study of radlo-tagged harbor seals in Alasks revealed
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substantial variatlon in distanced thit individuals moved: Some sEals
moved long distances (194 kz) to ooe ar tvwo other lecations fros the wite
of capture, and Gome were year round residents. Year round site fldelity
of known seals over a seven-year period has also been dacumented st Nouble
Point, as has seasonal emlgration of known females, demonstrating that
seals here may also diaplay breading slte fldelity {(Allen, unpubl. data).
Informarison garhered from radio—tagging revealed too that seals spent

more time hauled out 4n June [(50%) and less in September (41T} (Plecher
1979). Winter numbers likely sre reduced at Polnt Rayes both by diaperieal
and by alteratlons In daily hauling patterns.

From our analysis, time of day, tide, and subetrate type were the
determining factors In the diurnal haul out pattern of seals. The
inflvence of each factor, alone and in combination, differed tremendously
a8 1s Indicuted by the varfecy of patterns documented in other wtudies
(Adnley et al. 1977, Allen et al. 1980, Boulva snd Mclarea 1970,
Calaobokidin et al, 1978, Fancher 1979, Pitcher 1979, and Sullivan 1979).

Sullivan (1979) determined that sesls hauling out on rocky intereidal
sress in northern Californle were infloenced only by tldes and did not
follow & dlurnal piattern. Comvereely, on Sshle Tsland along the castemrn
seshoard of Canada, seals hauled out on sandy beaches independently of
tldes and daylight houra, but were not present at night (Boulva and Melarpen
1979). Calambokidis (1978) found that seals preferred various sites
dapending wpon sceea= at AifFfapent tide levels.

AL Drakes Estero, an estusrine slte, sore desln were houled aur at
mid-day, and tide became s limiting Factor primarily wheén gand bars were

tnundated. A similar pattern wae desonstrated at Bolimas Lagoon in spring
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and summer but not ia winter (Allen et al. me.}. Turing the breeding
spannn at Double Point, the number of seals incressed progressively
throughout the day 6o that even at medium tides more seals wore present.
At South Palnt, s rocky intertidal subsite, seals docreased in number after
low tide becduse of limited hauling out space, and would then shift to the
%esch. In Point Rsyes, therefore, seals seem to haul out within an optimum
range from sid=-day to lare afternoon at low to medive tides. The physical
faatures of each locatiom, though, must be assessed when evalutating daily
trends in seal behaviors

Dlgturbance to sesls must also eater into the anelysis when
digtingulshing daily haul out patterns. At heavily disturbed arsas such as
Strawberry Spit in San Francisco Bay, seals have adapted by hauling out at
night (Paulbitski 19753). In this study, seals do not appear to experience
lavels of disturbance shich would preclude their daytime presance. Thaugh
seals ware ofcen flushed from sand bars in Tomales Bay and Drakes Estero,
these were primarily incidental accurrences, subject to sessonal human
accivites. Alternate haul sur sites Lo the wvizinlty allowed for some
flaxihility in seal haul out opportunities, and wers believed lmportant DO
spal adnptabiliey in Bollnas lagoon (Allen et al., 1580). ©Sertaln locatione
{n the Sanctuary, however, lack sulcahle alternate sites, and consequently,
are more wulnerabls to disturbances. This is che case primarily for
coastal locationa where haul out space fs limited, as was pridenced st
feuhie Point tn 1982 where seals were unable to accopmodate to proalonged
distrurbances . Adequate alternate Altes were unsvailable, and instead,
aeals spent more time in the water.

Dl sturbance was also an important conslderation in teproduct ive
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guncesd#. The deleterfous effects of human=-related disturbance on pup
survival have heen addressed in studles by otheérs (Boulva and Mclaren 1979,
Henvon 1972, Johnaon 1977). Though no areas in this survey suffered undue
pup mortality, deaths were higher atr Double Pofnt in 1982 than In 1977 when
the percentage was estimated to be T.8% (Allen 1980}, Ia the 1977 bSreeding
gaason, seals were flushed (arte the water on 13 separate days, but In
contrast to 1982, diaturbances were shott In duration. Our 1983 estinite
1 probably Iow because carcasses removed by wave scouring and those pups
pradated upon by sharks would be missed. The 1982 mortality rate was
gimilar to that recorded by Boulwva {(1979). His research, though, involved
manipulation aof pups which cavsed separatlons and ulcimscely death in some
cases, and therefore, his figures are not representative of an undisturbed
papulation.

Pup martality at Double Point was probably exacerbated by greater
levels of disturbance occurring early In the season. Interruptlon of
surslng perlods would tend to weaken young pups, snd pup separations/
desertlons wers likely related to disturbance since females with pups were
highly reactive to disturbances. Johnson (1977) reported thar the major
cause of pup deaths at Tugidak Tuland, Alashks, was starvatlon dus to
disturbance induced separatliond/desertfons of young pope. Some premature
births could have been préecipltated by disturbance since the percentage of
pups with lanugoe in 1982 was double that in 1977 (6.3%) (Allen unpubl.
datal.

The abseace of dead pups at Drakes Estaro was probabluy dus to a
conbinacion of strang tidal Flushing near the eouth of the estero and haul

it sites belng conpletely awssh during high tides so chat carcass



Allen and Huber p. 32

deposition would be in areas octher than the haul out site.

Fishery/seal interaztion in Tomales Bay durling the herring season
was minf=al in this study since the numbers of meals censused near
flahing vessels were few, Miller [1981) also found little intersction
betwsen harbor seals and herring operations in Tomales Ray {n }980, and In
facr, fishermen followed the aceiwities of planipeds in order to locate
concentratioas of herring.

Though not fncluded in the scope of this study, plnnipeds did
interact with commercial gill nec fishing operations from Iate May to
mid=July. Gill nets were constrocted of 4" monofilanent line and extended
up to ? mi in length. We gathered informaticn from varlous agencles and
organizations invelved {n coallecting beach—cast marine mammals in order to
determine whether theese flshing operatlons were incidentally killing marine
mammals. The nuzber of dead snimals (40) that washed aahore In the area
wnit much higbher than expected, with I8 harbor porpoises, 19 harbor seals,
and three sea lions. All but thres of the 1% harbor seal specimens were of
weaner or yearling sisze (4°). 5lga may be as lgpoartant consideratlon slince
gnal ler marine mammals ars belisved co be susceptible o entanglesent anod
dreowning im nets, whersan large anizsls are sble to break avay. A few of
these specimens were actuslly entangled in netting when they washed ashare.
The incidental take of harbor s=als In Alasks, Washington, and Oregon Is
sesociatsd primarily with gfll net fishery interactions in which seals are

elther entangled in nets or shot by fishermen (XMFS 1980).
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SUMMARY

¥reliminary recommendations are presented here based on results from
the first year survey. Prom these ve can modify censusing techniques for
the second survey yesc., Our Initial results indi{cate that diursal and
tidal effects oo the hauling out behivior of sesls wvary wichin an optimum
range from mid—dsy to lace afterncon at lov to medium tides. The physical
attributes of each locazion sess Lo dotermine when 45 bheést to census within
thie optimm range. Thus more attention will be given to the interplay of
these factors whon conducting eimultaneovs censuses.

The breeding population represents & sizable propartion of the ntere
populstion, and & tresendous oumher of seals appear to migrate to the
Sanctuary to breed [rom unknown areas. Radio-tagging and tracking of seals
could provide valuable Information on where these transient hreeding
anizale disperse in summer and wincter months. Only sith this {nformation
can one determine whether resource plans in sreas outside of the Sanctuary
are Io gonfllct with Sanctusty meanapgement plens.

The qunlities that attract sesls to Point Heyes to breed in large
aggrepgarions &t Double Polnl,; Drakes Estero end Tomales Point Are numerous
including suitable habitet and food avallability. Llkely ancther {nportant
reeson ie lack of human Intrusion since none of thepe sress have besn
developed nor are they readlly accesaible. Consequently; reastns for
preserving and protectiay exisving habl ‘sut lofmtions are enhenced, First,
however, we munt {dentify present levels of disturbance. ¥From the second
purvey year we will eollect epecific data oo whather Heturbkadice &

novernly Impacting seals. Af the completfon of the second wiurvey year, we



Allen and fuber p. 34

will be able to forward recommendatlons on long term manitaring

and on management considarations.

techniques

SEA LIONS = PART Tf Allen and Huber p. 35

INTROBUCT ION

In the past, information on the status of Callfornia (Zalophus

callfornianis) and northérn [Steller) seas 1ions [Evmetoplas jubsta) at

Polnt Reyes has heen sketthy, Mention of the historical presence of sea
Ifons In the ares 1 made by Scammon (1874). Californiz Fish and Cane
censused breeding sea Iloos along the California coast between 1930 and
1970 {Bonnot, 1937; BRannot et al., 1938; Buresu of Marine Filsharies,
1947; Boonot and Ripley, 194R; Riplay et al. 19563; Carlisle and Alpln,
1966, 19717 Frey and Alpfn, 1970): but it was pot uatil 1974=75 {Mite,
1977} that aerial surveys to look at sessonal fluctustions in the sea 1lon
popularicn began. Aerial surveys of northern and central Calffornia
continued in 9RO and 1981 (ALM 1981;: Dohl 1982). These and other coniusos
(Chan, 197%) are summarized 4in Table 11.

The first year (March 1982 = February 1983) of rthe sea lion sssecsment
Program Was 22f up Lo Ipnltlate close secrutliny of seasonmal, diurnal and
tidel (luctuntions in numbers and age classes of sea llons In the coastal
epone of the Foint REeyes/Fatallon Islands Mational Harine Sanctuary. We
ales wanted to determine vhether Polnt Reves s a bresding rookery or just
a haul out arua, to esteblishk what Interchange occurs between the Foint
Reyes and the Farallon Tsland sea lion populationsm, and to determine how
the herring (Clupes harengus) rur In Tomales 3ay affects sea Iion numbers

along the coast.
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HETHODS

We censosed Callfornla and northern se&8 Ilons at the Point Reves
Hendlands (Pigure 1) twice & month throughout the year (March [19B2 =
February 19A3). During the breeding season ve censused once s weck
checking for avidence uE-pupping. e eensue aach mooth lasted from 0700
ko IRO0 Kt mssess sed 1ion haol out patterns, discover when =aximom
purbersy hanl out snd decermioe how seasonal , dfurnal and tidal chengos
affect each specfes. Some censuses were Incomplete hecause weather (fog,
high winds or hesr waves) impeded the coumt. Callfornie sea lions were
capsused once a month at Bodega Rock. During the herring run (Deceater to
March) there were nine censuses of Zalophus In Tomales Bay by boat.

A1l counts of the Polnt Reyes Headlsnds were sade from Sea Lian Overlook
with a 25X spoiting scope. In August a hidden cove containing up to 100
animals was found sputh of the main heul gut; from then on {t wes censused
regularly frum the anrenna north of 5ea 14on Overlook. Desariptions of
animsle with distinctive scars or marks were recorded whensvar seen.
Fercher and tidal conditions were also moted,

Whenaver posaible, both wea 1lon epecies were separated into five
pge~clagses: adult male, subadule male, female-size, lmmature, and pup.
These censuses were compared with weekly sea lion censuses on the
Farallonea during the sane tise perfod. Because of the difficulcy in
soparating sge classes when counting thousands of animals, Callfernia ses

1isne an the Farallones were divided Inte four age classes: male,

female-size, Immature, and pup.

Allen and Huber p. 37

REFULTS

California Ses Linn

The seassral varlation in the nunber of California ses lions hauled ot
at Point Reves Meadlands and Badegs Rock is mimilar to the pattern at other
non-breeding srems where peaks occur during the spring and fa11 (Fig. 7,
Fig. B) when snimals are migrating to and from the southern breeding
rookeries. Ar both Bodega Rock and the Headlands the populaction peaked in
April and September with an additional peak ar the Headlands in December =
January. Wigh counts were 450 at Bodega Rock om 2] Sept and 338 at the
Aeadlands 7 April (Table 12). On the Farallones the peaks lasted longer:
the spring peak wenr from late April through May and oumbers in the fall
peaked soveral tises as a tesult of waves of migrating animsls psssing
through the Farallon ares (Fig. %). Munbers remained generally high
throughout the winter except for a stromg dip In late Decenber probably due
te a severs winter storm. High count for ths year was 3723 animala on 30
January.

The lowest numhers at bhoth cosscal and of fshore sites were during June
and July when the majority of the breeding population 1s at the southern
breeding grounds,

1n looking at the results of our all day censuses, we found no evidence
of any seasonal difference in haul out patlerns. A definite diuroal
pattarn occurred, however, In B3X (10/12) of the all day censuses, the

most animals hauled out between 1000 and 1400 hours. Certain conditlons
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affectod this basic pattern: a combination of high tidea and big swells
reduced the preferred area avallable for hauling out, and as a result
animals slther moved to higher ground or wvent fnfo the water. Bot, onlm
days which caused animals to retréat Into the water to cool off also
affected counts. In peneral, meximis nombers wete counted on high overcast
dave with light winds and a low to medium tide at mid=day,

The percentage of eech age clase preaent ab the Headlamds For each month
of the year isg shown in Figure 10, Adult males predominate in May, subaduolt
males In June; Avgust, and November through February. Female—size animals
{the majority of which are 35 year old males) are the highest percentage
of animals during March=April and Septeaber-October. Immatures (1-2 vear
olde) are most prevalent in Jul¥. Ho pups were seen durlng the breeding
SEASON.

Since Farallon Zalophus are divided into only & age classes, we lumped
the Point Reyes subsdualt and addlt males fnto ane elmgs t& compare the tuo
populations (Fipg. 11, Fig. 12}« We chens compated the differeat
age~classes of the Point Reyes and Farallon Islands Zalophus populations
and found there is a significantly higher proportlon of adult and subadult
mijen on the Point Beves Headlands then on the Farallones (t-test of a=ans
t = 1l.81, p € .01).

An lemature animal tagged At Sah Kicelas Tsland,; off Santa Barbara, was
sean at the Headlands In Seprenber.

During censuses in Jenuary up to 33 California sea lions wers sean
guimeing in Tomsles Bav, all concentrasted in the vicinity of herring flshing

boats. In one cage a male eea llon wvas observed removing fish from the

Allen and Huber p. 39

herring nets.

Korthern [Steller) Sea Lion

tinlike the California sea llona at Palnt Reves whose mimhers peak durlng
migration, northern sea llona reach peak nunmbers durlng the breeding eeason
from May to August (Fig. 13). This {4 similar to the pattern an the
Farallones (Fig. 14). The high count at the Feadlands was 19 animals on 27
August (Table 13) and 1[92 animals on 24 June at the Farallones.

Fumale and ismaturs northerns were present year around at Sea Lion
pvarlook., We counted up to six sdolr males between May and August.
Subadult males were prasent primsrily from Aprll to August with a few
sighrings in late winter. Yo pupm were observed during the breeding
gegcon. Three animale with distincitive marke or scars ware recognized
ar both Point Reves and the Farallones: a female in January and two subadult
males durling the breeding S2ESOT.

Maring 12 all-fday watches the nuzbers of northern sea lions varied
irreguiarly, depanding on the initially chasen haul out gitea. If they
haulsd out on low, of f-shore rocks, nushkers decreased as svells and Cide
rose to cover the rocks. If, however, the northerns werfe hauled out on
high rocks, numbers remained high after 1000 h ragardless of tide or swell.
On calm, hot days animals went into the waler && the alr Cemperature
Increased.

In peneral, mumbers wire lowest before 1000 h, then Incressed and
remained high throughout the rest of the day depending oo Cemperaturs,

suwells, and haul out area.
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Adult- and subadult males were seen in the water more frequently than
fezalen and immetures. On three days fn May a bull was seen feeding on

unidentified fisl nesr Double PoinE.
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RISCUSRTON

Both Californfa and northern sea lfons are at the edge of thelr breeding
ramges 1o the Farallon/Point Reyes Natiomal Marine Sanctuary. California sea
11ons breed primarily south of Polnt Conception with major rookories at the
Channel Ielands, California and thée islands off Baja; Mexico; malor
breeding areas of northern seéd llonz are on the Alsutian and Pribilof
Ilalands in Alsska (Scheffer, 1958). Bath species have small breeding
eoloniss on the Farallen Talands: 12 narthern pups and 2 Zalophus pups
wers born Inm 1982. Bo-cows of either species pupped on the mafnland In 1982,

The populscien of California sea lions has inoreased chroughout fts
range In the last 50 yoara; for the last soveral vears the Incoeass has
been sbour 5% esch year in California. TIn the pastc, only adultr and
subadult meles migrated nmorth, while the adult Females and juveniles
remalned near the southern rookeries (Hartholomew, 1967). A change in
migration pattern was firat noted at the Farallones In 197E when large
runbers of Imsature sea lions hauled out in the fall. Since thea the
population gt the Farallones has tripled. Alnley E.Eﬂ* [1981) propose that
the increase in nushers and In the proportion of immatures at the
Farallopes is dve prigarily to the sbundance of Pacifilc whitinp Merloceluas
:E'l'ﬂ-du:[u.ﬂ:]- near the islanls. The avellability of whiting to sea llons
inereased dramatically whean the forelgn vhiting fishery, wvhich was
compebing directly with pes Llons, wos elisivaced by the Imposition of the
200 mile fishing Llimit (n 1977, Unfortunately we do not have comparative

censuses for the mainland mes lion populstien.
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In genegral, [luctuvsticns in the oumber of Californis sea lions are
similar At the Farsllones and the Headlands [Figures 7, 9) but there 1a &
sharp peak in numbers at the Headlande in Decesher = January which does not
pecur at the Farallones: This may be a resclt of snimsls concentratiog Im
the area to take advantuge of sesaonally abondant herring spawning in
Tomales Bay.

The age=cliasa distributlon between the Feral lones and the malnland L&
gulte different. Whan looking at the age-=glasses at the Farallones (Figure
12}, 1t is spperent that the adult and subadult males are essentially gone
during June and July, begin to ceturn Io Aupust, and migrate chrough In
geveral waves durleg the fall, These waves decrease by wilinter 23 the malse
head forther porth and then Increase agein in April and Hay as the =ales
recurno south to the bresding grounds (Mate, 1977)s For immatures the
parters i{s different: numbers {mcrease from August to December. The
ma jority of these animals are young of the year dispersing from pupping
ereas in-Bajas and the Channel Islande:. Bumbers are low durling winter and
springs

At Polnt Heves the pletiure i a8 1itrle more confusing. The adult males
follow @ eimllar pattarn to Ehe Farallones but dsmatures peak in pusber is
July rather than in August ss they do at the Farallones. This may. indicace
that disperuing joveniles haul out at the esastal site before moving to the
Farallones. The number and percent of female-size animals (primarily 3-5
year ald sdles) Is lover thromighout the year on the selnliénd. Comversely,
there is & aignificantly higher number of adult and sohadult males at the

coast than off-shore (p<.01): Alchouph statistically significant, this
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difference may not have biologileal significance. For soet of the year the
Point Reyes populstion 18 less than a tenth the sige of the Farallon
population and the apparent difference in haul out patterns may serely be
due to mbovements of animsles the 1B miles between the tweo polnts. It is
alee posslble that it {8 a real diffprence and that juveniles conceotrate

where food 1s msore shundsnt and consequently easier to catch.

Tomales Bay and San Francisczo Bav are the mejor spavalng areas for
herring fn California. From Docember to March, harring =sfgrate in large
aumbers to Temzles Hay where they lay egge In the eel grass beds. After
spavning thoy return to the open ocoan (Sprect 1981). Censusas of men
lions in Tomales Hay during the 19B2=82 spawnloy seacon were diffieult
because of severe winter storms. Maximum counts were 33 sea lioms an 10
Decesbers Only one sea lion was observed caking flsh fron & net, although
all the sea lions concentrated at the mouth of che bay near the hecring
fiahing fleets. Omly Celifornis ses llons were cheerved. Teenly percent
of chese were adult aales.

In central and southern Californias waters, the range of Callfornia and
narthern =sea liona overlap. While Callformia sea lions have incresssd
northern sea 1iong have suffered & concomitant decline in Eha fasr halfl
eentury, Specolation on the causes of this shift {aclude & warmipog trend
in water temperaturs, & chenge In Food resources, and disesses cazsing
reproductive fellure. The moerthern populetion at the Headlafda s now
emall (maximom count 19) compared to previsus years. Althoogh Chan [1979)
riacorded obgservacions of pups in June 1975, we 414 not see evidence of

pupping during weekly censuses In May and June. It appears the Headlands
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hes charnged from & pupplng erea to & haul out area,

We saw several anizals on cthe Headlands whieh had previously been seen
on the Farallones, a female and two subadult males, indlcating that at
leasr sose of the Point Reyes population are transients fros the
Farallones.

The northerno sea lion diurnal baul out patfern at Point Reves is
similar to that found at the Farallonas (Ainley st al. 1977) and ather
breeding coloniss (Gentry 1970, Edle 1977). MNumbers sre lowest in early
morning, increase &t mid-day, and then remain falrly constant. However,
this patrern can be strongly affected by weather conditionst large swells,
rain, and hot, calm days can cause animsls to enter the vater, During the
breeding season, males frequently enter the water to patrol acd defand
thair territories; this, too, can lover coeunEe.

At Paint Reyes cthe presence of different age and sex classes I3 simliar
ta the Parallanss and Ano Nupvo where fémaled and {=sarures are prassent
throughout the vear, while adult and subadult malas wigrate into Cha area
galy during the bresding serson.

Mekirmg sense of sea lion censuses [o haul ocuc aress ls mof =sasy: 'inm
g1l cases the count 15 cnly & miaisum since at least some animals are
aluavs in the water and weather and ridal conditlons can greatly affect
nusbers hauled out, From our studies on the Farallones we have discovered
the yeat to year variation in sea Ifon gounts can be extensive. At this
polint, both populations of ses lions found in the Polnt Keves/Faral lon
Islands Mational Marine Sanctuary are in transition. The EI WNingo weather

pattern which began in summer 1982 has most certainly affected the sea liom
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populationy since 1t has changed thelr envirdnment so drastically. Bur
exactly what these changes are and how they might affect the population In
the long term we cen only begin Eo guess at, Continued censuses To compare
the interrelationatlp and differences of the Farallon and Polint Heves
populaciens will improve our chénges of understanding population

fluctuations of the sea 1lon populations within the Sanctuary.
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Table 1. Harbor seal, Phoca vitullina richardail, counts for all sites wichin the Polnt Reyes/Farallon Islands Marlne

Banctuaty.

numbers following a slash (/) indicate pups.

Census days during which disturbances occurred that affected pusbers are noted with an asterisk [#);

LOCATION
Tomalen Hog Bird Tomales Polnt Drakes  Liman, Dooghle Duxbury Total
o Bodoga Haiw Is. Hock Folnt Reyes  FEatern  Eatero  Folnt Reef Hallnas Pupa Tatals
1982

3 March 2hh 104 e Tan 1%3= i EET) s A% 1214
T Harch 11a% 4]
19 Harch 2758 162 167 122 ARG i A5h o fid 166
22 March 36

T April 12

H April w2
13 April 155/2%  &B/1  104/7 121/1  70/1v 336/ 65 228/51%  BL 4 e 1254
14 April ol T L
15 April a0 455/ 9 i Jeh/ATe

|7 April 279/ bge
1R April 2aif 17 fl JEHLS &
2 April 24212 8714 1765 akfl 543/ 30% ] A5 136 o2 24 2L L&A
21 April 391 110w
21 Aprlld Tim LI9/4] i 5394159
23 april 70 B4 S 1RR
25 April 23277 i}
27 April 32 Ja8/a7 12 35/ 158 il
29 April 1= BT/ w [ TINS 308 kLI
0 April 531/ 5% 0 145/ 2R

| Maw T 24T TR/ B

2 May JELI 225

4§ May 147746 45/12 266/52 297/83 A3 GASSBA B RS0/ 203 1§ L /17 Ghh 23056
5 May 7R/ 251

6 Hay 12

B May I82/19  280/%0 0

Tahle | cont. Allen and Buber p. 3l
11 Hay Tofie 581137 n 54/ 1k
I3 May 4T/ SNT/1AR® SAFI0 ADDS2ER
14 May AELA191 Al 54/11
15 May 46T/111 75
1A Hay 24
17 May 965/186
I8 Hay I8/ 151/ 4R/0 265/58 260/74 93f11 SIT/150  9LfIn GIe/205 24 RG6/17 564 2319
19 May BRY 204
20 May n 439/ 43 5415
22 May LA S95 f
i3 May 291 /40w fi 270/74 A B 1110
27 May 433790 h2112
2R May G509/ 20%& 1]

N May 626/ B3

I June of1%  S58fR  IRYSEA 250026 139F1A  224/%0 93 5ER/E0 RGS3 RS 4 221 InTk

2 June L1317 1a2/21% 31229 &RT9/80

3 June 1117 271/33 145720
15 June 11 180} 541 T 19618 112713 5112 b5 577/11 108/5 /4 a8 20019
28 June 1HS o  318/9 43/7 232715 RINDSIB [ 6 621/28 39 138 a7 2502
12 July Shw A 235/ 18 205/14% 149 30 fop 469/29 i 12679 il 1594
23 Inly J19/2 n= 276 |78 Fog 447732 [+ 373/9 1 107 43 1601
37 Il 545/ LR* f
9 July 12

5 Aug 1149 n 111 Pk B7f13 190)6 1] 1A5w 15 g 19 L BE. ]
23 Aum Jaqe 1]

23 Aug EIE n 1 16 58 Fop 371 0 175 101 kL 0 | 189
30 Aug 100

1) Aug 175 (]

- Gop AL For h2 Al =3 | 4012 o 1hlw 164 Gre 174
21 Sep 192 nié T 1 13* hn9e ] 2RH 141 il 1338
39 Hep f
10 Sep AL m
2-4 Det 1hHA f 55 11k A% 14k o 270 3 a9 912
| %~1h Dek 2k n L 165 fi5 156 0 L) T [F i A%6
Ih Dot 105 an 100
M fer 26
31 Dee J65% 0
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Tabhle 1.

Allen and Huber p. 53

The average numbier of harbor seals hauled out by season during

gilsultarn=ous censuses In the Polnt Reves/Farallon Islands

Marine Sanciuarcy 1o 1982 = B3; x ls the sean oumber of seals,

5E 1e the sctandard ercor, and n fs the sample size.

Tamales Hay

Ineludes Hop Island, Tomales Polnt fncludes Bird Rock, and TOrakes

Estero lncludes Lidmantour Spit.

LOCATION
Tomales Tomelea  Point Drakes bouble - Duxbury Bolinas
Hay Folot Reyes Esterc FPolint Reel it prizoen Siten
Hreeding
x 213.0 3752 ID&:S 4367 517.5 Bl.b T3.8 1832.4
EE 3.3 50,8 15.8 15:3 30,6 2.5 8.6 150.1
B i 10 10 30 33 10 10 10
e 184=28"% 151=563 Li=7732 |16=726 228=R%] 19=109 30124
Lisnfne T
% 191.6 242.9 T8 3L 246.5 62.3 E3.] 1191.5
5E 21.5 55.5 18,4 39.1 46,1 23.8 18.3 j08. 5
f E B b 12 B 4 4 #
rangs 102=-281 [37=454 13=1449 [46=469  69=4A9 f=1a4 =138
Wintar
x 92.1 154.1 49.1 257.4  142.9 49.5 5.4 692.4
SE 30,7 22,2 17.9 34.5 al.7 21.5 Bl 164.1
il B B 8 12 B ] B B
cENEe 31=371 BO=240 B=15% 91=4d] J=359 =147 29=81




Allen and Huber p. 34

ahle 3. Theé maxf=zus nuaber of harbor seal pups counted by month &t each
haul o4t site In the Polnt Reves/Farallon Telands Marine Sanccusry
fn 1981 and 1982, Dsta For 198 were provided courtesy of Gary Fellers,

Kitional Park Service.

LOCATIOR

Tnanles Tomales Fodnt Draies Mauble Dessebiiey Bollnas

Bay Point Rayes Estera Point Reaf Lagmon
08l Aprll a 0 od 1 5 0 1
May 25 83 B4 196 0 12
Jumis { 106 i 5 i} 3
382 April iz 19 1 101 262 i i1
May 58 135 19 150 263 I 17
Junes it 54 I8 =11 90 5 4

Bealen at Point Reyes Headland were not censused in 1981.

Allen and Huber p. 55

Takle &, The average nisher of harbor seals at coastal and esrtuarine

locations during the breeding and non=breading seasons; x {3 the

mean nsmbar of sealsn;, SE Is the standsrd deviacion, and n i the

saaple sice,

Cougral Estuarine

Ereeding

K3 BI%.9 121.8

BE B5.6 Kl.0

n 10 10
Non-breeding

X &97.3 AT4.5

SE B2.5 40, &

B L& 16




Table b.

The average number of harbor seals hauled out st Double Point by month

combining data from 1976 to 1982 for adults, sobadulrs, and &1l sage—classes.

Only thowe evnauses when {meatures were dlstlngulshed were Lncluded In che

anaslysis; x is the mean number, SD is the standard deviaclon, SE ia the

standard ‘error, aml n i8 the sample size.

MONTH
J ¥ M A ] J J A g N ]
o pid 12 23 18 28 21 17 12 [ B B
ADULTS
:; a7.0 191.8 (859 207.1 2865.5 261.1 308.4 91,4 @0.2 60.0 254 Rl
(41 Tl.5 881 62.0 10%46 128.8 120.5 1DL.4 Ad,7 S9.7 56.1 14.9 1.3
S 22,6 IS.é 1229 17T 9 36 a6 ALl 1R9 127 . P TR iy
SUBADOLTS
x 13.8 3.7 40.0 4.1 28,6 0.1 6.9 4.0 25.8 1 .1 114
E11) 16.2 3.5 173 1%.8 18,1 2007 19,7 M. 2R.% 3. 1.4 B
SE 719 | f. 8 p 4 J 2.8 3.0 4.5 [ ] 2.9 7.1 10.4 1.3 1.2
ALL ACE CLASSES
¥ I08:3 Z37.3 2).7 19,8 4&63.7 349.8 W39 136.31 133.1 OE.O  ALS 79,2
&1 75,9 1000 B2.0 [69.0 IBH.O 147.4 L0O9.8 63.3 6 TE.T 15:3 A0.5
5: Eﬁ;ﬂ H-"i I-?I-I I?Iﬁ :I‘ll-g ]!-I Eﬁ-ﬁ- Iﬂ-rl:l EI.E- Iﬁ.i i‘lﬁ' Eﬂl:
PERCENTAGE OF SUBADULTS TO TOTAL POPULATION
[2.6 16.3 17.3 7u5 5.3 B.& 10.1  19.4 9.4 12.% IR.9

‘. 6

Allen” and ‘Huber p. 57

Allen and Huber p. 5B

Table: % Simultaneous censusass of harbor seals In the Polpt Reyer Mitional Seashors conducted in

198 and 1982,

lmta courtesy of Gary Fellers af the Nitlonal Park Servlce.

LOCATLON
Toaalen Hog Bird Tomales Drakes Limant. DOouble Duxhary Dollnas

mte Ray Ialand Hoclk Paink Estero Hplt Point Howl Ligoon Total
1981 May a7 225 141 72 195 o 522 - 56 1398

T 50 50 213 81 19% E L 577 - Y 16531

Jul 95 12 219 228 695 i = - 45 1534

Ak 3 33 LI 51 126 IT8 164 i LT Aal

Bnpt k3 0 17 Th 108 o LT 3] 5] Gl

Oet b 16 32 i2 1ag (1 11 23 62 126

Mo 0 it 11 15 191 0 6 i | 264

B o L 55 Al 257 ] 1 - 35 a7
1982 Jan Lo f &2 59 106 x - - - 253

Fah 149 0 03 144 - - 17 14 T 453




Allen and Huber p. 58 Allen mnd Hober p. 59

Table 7. The seasonal sverage number of harbor seals at Double Polnt in Tabls B, The telationship hetween tide and the nusher of seals hauled out
1976, 1977, 1978, and 19B82; X is the medn, 5E is standard error, . at Drakes Entera, Double Polnt, and subsice South Point from =i
and n is the sample size. hour prior to +4% hour after low tide; % I the mean number of

geals, 5E 1s the sténdard arror, and s 1is the sample size.
Breading Summe’r Wineer
1876 ? HOAMS OF LOW TIGE
i 195.3 165.7 1238
SE 175 35. 7 34,0
fn Lk 11 9
TAnygS 112=330 2408 Ih=347 =} i +1 2 +1 ]
1977
E I0E.5 222.6 |06 8
5E 22,1 15.9 2.1 Drakes Estero
n 30 21 L i
raAnge 109=-544 Ba=5Ah =212 % 18,0 &12.7 A0R.T  &1T.3 AST.B° 393.8
1978 SE 9.8 3.2 2h. 4 iB.5 3.0 33
;4 30,1 2175 i
5E a1 67.2 n iz i3 13 | & 5
n 19 A
range 114=556 38=5112 .
13A} Double Point
¥ T W | 2485 142.9 2
SE 10,6 L1 ar.7 x 74,8 &35.9 427.8 451.2° 465.7 567.1
n 33 H B
rEnge 228=851 fild=lf % =359 SE 45,8 57.9 &0 )& a1 7 b2

# Tnaufficient sample slize For comparlsan.

Bouth Palnt

= 27.0 7.4 6.9 32.3 27.6 21.0
S5E - - h. & . fi. 7 b.f L1-6
n T 12 La 13 11 B




Allen and Huber p. BOD

Allen and Hubsr p. 61

Tahle 10. The incldence of disturhines ta harbor seals ab each haul ot slte within the Palnt Revos/

Farallon lalands Marlae Banctuacry in |982-31,

LOCATLON
Tomales Yog Nird Tomales Polnt Trakes Limantour Double Duxbury Bolloas
Bay 1s Hock folnc Heves Eatero Splt Fainc Haaf Lagoon Totals
SOURCES
Hikar 1 Z F 3 i | 13
Flaherman 11 8 1 3 2 25
Boat 4 I 4 I 2 11
Alrerafr 1 7 H
Marine Salvage i &
Do i |
Matural I 3 I 5
Unknown 1 2 i 3 | ]
TOTALS # 12 A i 5 24 i 17 L} b 79
TOTAL DISTURBANCE 12 & 3 5 ai) i L4 fi fr hl
DAYS
TOTAL CENSUS DAYE 26 2h ih ik 37 5 54 4 PR 12 158
I DAYS DISTURHED &b 15 i 12 14 37 a 19 F A i an

® Mare than one discurbance nccorred on cengus days at Trakes Estera, Tomales Polpt and

Double Palnt.

low to medium tides: ; e the mean aumber of seals, 50 1= the

sesls hauled out at Double Point In the breeding season during

The relationsblp betwesn tioe of day and the nosber of hiarbor

5.

Table

Census diys when

standard deviacion and o ln the samle sige.

disturbance sccurted wers excluded.

TIME

oagd - 0800 L OO 110 1200 1300 1500 1500 16040

0700

391.3 AT5.8 453,0 4BI.T ABRI.A

129.5

261.6 200.7  2W5.T 2608

«5% B6.9 A5.6 93.1 139.T7 k4. & 154.9 196.4 JBG.T. 124.6

1o

in

14

16

L4

12

13

13

12




Allen and Hoher p. 62 Allen and Huber p. 63

Table 11« Pﬂ}"llﬂtiﬂﬂ of sea lions at Pc. -HI‘EFH,. 1996 = |9H]. . Table 12. Hj!'h eounts aof Callfornia wea 1ions at Folnt Reves Hliﬂlﬂ.ﬂdﬂ.- 1982 = 19R3.
Northern Calfifornin Toral
Adult  Subadult Female
Year Date sea lion  sea lion Rupber Date Total sale male size Tmnmature Inknown
1936 21 Jume = | July &5 3 54 15 Mazch 234 14 52 94 I&
mﬂﬁ IEJ‘;E* tune 6 = “f 31 March 244 17 63 a3 12
547 ineh 5 y 7 April 33z 107 23 116 7 B3
4 rep o 15 April 151 17 39 il 12
' 27 Apell 151 52 42 &7 1o
1958 7 Dec tan 1800 6 May 9 Bl 17 12 7
B
e e = 625 16 Hay 169 65 R
1951 June 795 20 Hay B &0 12 10 A
T e i T 259 e s 4 i 2 .
1 June 129 24 =1 7 & &
1967 12 Dee 78 78 10 June L 16 ] 1
196% 3 = & June 420 24 June G 8 15 20 14 3
1970 9 = 11 June 197 1 July 105 2 R 6 69
1975 71 = |8 June =150 peluy B Ay B July 41 h 10 9 16
B = 18 July 10 ) _Aqe 23 July 49 28 Lh 3 &
1875 & = 17 Jan 100 1600 1100 & | 3 Auguse 161 91 4B 4 0 20
14 - 27 Teb ~100 ~1300 ~16060 & 20 August 195 49 71 35 7 33
27 Mugnst 262 i7 113 il 51
1981 1;? tuﬂ I E: 3}; 21 Sapt 07 43 80 55 28
it ; ng 29 Sept 118 16 4 9 29
une A . i7 et 132 22 12 f5 31
I, 8 July o 0 i 28 Dt 111 18 & 19 4l
28 - 30 Sept 156 156 12 Moy Lad 19 &3 12 4
22 Moy 37 2 24 9 z
& Includes animals at Polot Arena. :: E: ‘.Il-;!i&'r H 121 :: ;
o
Data from Bonoot, 1937; Bonnot et al., 1938; Bureauy of ::: ::: :_E : ;_; 1; !t
Marine Pisheries, '1947; Bonhot and Ripley, 1948; Ripley et 17 Feb 14 5 6 [ 2
al., 1962; Carlisle and Alpin, 1966; Frey and Alpin, 1970;
Carlisle and Alpin, 1971; Chan, 1979; Dehkl, 1932,




FIGURE L

Allen and Huber p. &i

Sodega Rock

o 0

Table 13: High counts of northern sea l{ons At PE. Reves Headlands, 1982 - [9E3,

Adulc Subadilt: Female
ate . tal male# malu elze Immature

s ] Bird Rock—"
15 March o o o
Sl - ; = Tomales Say o,
7 April 2 1 | by
15 April H 1 & 1
27 April B 1 1 3 F
6§ May 11 3 i 2 2
16 Muy 12 1 5 3 1
20 May 14 b A 3 2 Drake's Estarg
30 Hay 11 “ 5 2
| June 15 3 3 & 2
10 June 11 3 3 4 i Limantour Estero
24 June 14 2 " 5 3 =
1 duly 10 3 1 e &
8 July 1! ! 0 4 6 Pt. Reyes Lok
23 July 14 i 5 4 4 day
3 Mg 1% 2 3 7 3 Sea Lion Co
Ve
20 7 . aling
37 i:: 19 1II 3 1; ?! o Double Point— E.u; msn
23 Sapt 7 £ | :plll?th Cove o g
29 Sapt 4 3 1 >
17 fet 5 3 1 Duxbury Reef— ,
28 Dot 5 4 1 5 &
12 Nov 7 7
22 Now i 1
20 Der ] 4 &
18 De= & 4 7
27 Jan 1 1
11 Fad B : : . Farallan San Francisco
I T Feb & i | I

islands
\

o]

Half Moon
Bay
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