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ARSTRACT
We surveyed three specles of plnnipeds (harbor seals,
California eea lians, and northern sea liona) Ffor a
gecond vear {n Yolnt Reyee, California, fros March 1981
through February 1984, Infotmation gathered for bath
years (1982-83, 1983-84) are compared. Harbor seals,
though present year tound, were most sbundant during the
breeding season; the meximem count for the sepron uas
2449 1ncluding 527 pups: The majority of breeding seals
migraced to coastal locatinna rather than sstuarine ones.
At Double Point the breeding population has expanded
three=fold since 1976 the annual rate of growrh, thougph,
has not been linear. During the non-breeding season,
population numbers have remalned scable. Sea Yions also
were maasonally abundant in Point Heyes. Northern sea
ltan mmbers peaked doring the breeding season;
Californls gea 1ion mumbers peaksd during the southern
spring migration and the norchern fall mipraciosn when
traveling to and from hreeding prounds, and peaked apain
in December during the herring vun in Tomales Bav. A&
significantly larger mumber of California sea Iions,
composed of mostly lmmatures, was present inm 1983-84 than
In 1982-83. The optimun time to census sea lions in
Point ‘Heven vag between 1100 and 1600 hr when low tides

scenrred nid dav.
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PART A. HARBOR SEALS

Serah €. Allen

ITHTRODUCTION

Throughout historical tises, harbar seals, Phoca vitulina, have

realded ac Polnt Reves, Californda: Scemmon {1874) was the firset to record
their presence (1650's), but only In recent vears have researchers attempted
to document the seazonel ahindance of this apecles In the California
cogstal zone (Carlisle and Alpin 1966 and 1971, Dayle 1982, Frey and Alpin
1970, Mate 1977, and Miller 1983). The results of these surveys,; however,
gre Ipsufficient for designing a reliable management plan for harbor seals
gepecific to cthe Polnr Revea area. With the anre generalized srace—wide
enphasis of present Information, we lack Ingight Into the peculiarities of
this reglional population. In addition, little information has been
gveilable oo the reproductive rate of harbor eeals in this region.
Ineidencal Informacion on planipeda in Potnr Reves has bBegn reporred by
Chan (197%) in reports on Areas of Speciazl Biological Significance (ASES)
and by Allen 2t al. (in press).

Dur two-year survey, 19BI=19B4 was deaigned to provide comprehanaive
infarmmtion on abundance and =eagsonal nse patterns of hathor seals in the
coastal zone of the Point Reyes ares. In the first survey vesr, w= reflined
out census techniques by evalusting the tidal amd dlurnsl differences Ln

seal haitl oot behavior for this region as well as fdentifying haul out



sites and the aignificance of each. Data from the second murvey year
validated findinge on seasonal and spatial trends. We include in this

report analyses of dara collected since 1976 at Double Polnc, the largest

breeding site in the region.

STUDY AREA AND METHODS

Studx Area

The coastal zone of the Point Reyes/Farallon Islandi Mational Marine
Sanetuary extends from Bodega Bay (36 ” 30°N) south to and fecluding Bolinss
Bay (379 30'N) (Figure 1), Included as well are embayments such as Tomales
Bay, Drakes Esterc, and Bollnas Lagoon. The Paint Reyes Mational Seashore
(FRN3), the Golden Gate Marlonal Recreation Ares [GGNHA), and the Marin
County Department of Parks and Recreation share boundaries with the
Janttuary over segments of thies coastline. Ip addition to the protection
#fforded by park/sanctuary status, Bird Rock; Point Rayes Headland, and
Double Point were deaignated as Areas of Special Bicloglenl Significence
(ASRS) by the Californis Department of Fish and Gase (CDFG) and the State
Water Kesources Control Board.

Much of this coastline remained larpely undeveloped even before
inclusion into PRES and GONRA during the 1960'g and 70'p. An sgriculrural
character and the inaccessibillty of much of rhe area afforded protoction
from human disruption. Consequently, meal habitar usage probably has not

changed significantly over the past few decades.

The topographical diversity of thie coastal rone contributed to the
broad range of substrates in seal hakleat, Incleding tidsl med flate,
of fehore tidaml ledgws, and sandy beaches. Coastal locations included
Tomales Point, Point Reyes Headland, Douhle Point, and Duxbury Reef;
gestuarine locations included Tomales Bay, Draxes Estero, and Bolinas Lagoon

(Figure 1%

Dotn Collection

Seals were censused semi=-monthly at &11 locations from March 1983
through February 1984. Censuses occurred simulteneously in the afrernoon
during low to medium=low vides except on & few occcasions when weather
conditions hindersd human sccess teo remote sites. Daye when low to
medimm—low cides occurred mid-day to eacly aftermoon were chogen to
maxinize counts (Ainley et al. 1977, Allen et al. {in press), Fancher
1879%. In addition, & slmoltanecus all day census ab primary lacstlicns was
eanduered in June when seal populations are purported to resch thelr annual
high in the ares (Allen and Huber 1983, Miller 1983). This all-day census
was undertaken to confir= that there were no diurnal and tidal differences
In haul put patterns between locations and to provide 4 maximum ectimate
for the seal population fn the Polint Heyes regicn-

Whenever posslble wo separated age classes into three categories based
on size and c&lorr adults, subadulta, and pups. Seels reach sesusld
marurity bhetween three and five veara (Boulva and MeLaren 1%79). At
lpeatfonn other than Douhle Folnt, Drakes Estero, Foint Reves Headland and

Tomales Point, distance from observer and the obligue angle of view made {icr



difficolt to dlstinmish sohadulca. Pups were easilv fdentified at all

locations because of thelr bright coloratfon and diminutive alee.
Suceessive-four/{{ve-day censuses were made at Double Point during the

breeding season (March through June) and molting period (June through

August) in 1983 and 1984 in arder to determine daily varlability in the

haul put pnttern,.

Data Analysis

For analysis of seasonal trends, the year was divided into three
eesspne! breeding (Mareh through June), summer (July through October), and

winter (November through February). We oxamlined seasonal means For the

region and for each site and weed a t—-tesr to compare the mean population
glze for spring, summer and winter of 1982 with that of 1983. Ape class
representation for aubadults and pups was expressed am a percentage of the
total herd. HWaximum counte of pupn for the replon weare based on
i lmul taneous consuses in the evenr thar females with pups might travel
betwean locations. To test whether che seasonal haul our pattern wes
differant at coastal compared rto estuarine locations during breeding and
non-breeding seazops (summer and winter seasons combined) in 1987 and 1983,
we made @ 2 x 2 x 2 contingency table. We used a8 log-linear model to
analyze the table and then we used Freeman—Tukey deviates to see which
cells did not fit the model (Fienherg 19813,

Examination af population trends &5 Double Point {ncluded data
eollected by Allen (unpublished data) from January 1976 to June 1984,

Duritig that poariod sedls were censuged on 32% daves with over 625 hours of
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observatlon. Seasonal coverage was similar for all years except 1979 and
1980, Hest censuses wire confined to che hours 07001630 beceuse cChe
renoteness of the area required cthree hours of hiking, round trip. We
estimated the increase {n seal usage at Double Point from 1976 to 1985 by
dividing the seasonal mesn of 1984 by that of 1976. The ﬁﬁpuinflun growth
rate for each year was duk-rulnvd from the formla I = -E:——- {Cauphley
16773,

W2 examined the representation of sex and age classes at Doukhle Poinot
in spring 1984 to {dentify more eccurately which animals aceounted for this
dnnual peel. The period was divided into early (March to mid-April),
middle (mid-April to mid-May) and late (mid-Hay to June). Seals were
entegarized ad male, female, female with pup, lmmature, and pups We then
calenlated rhe percent represencation of pach category by dividing the
nunber identified for each category by the total mumber of animals
clagsified. Since male and female adule seals are almost identical in
gire, we were not able to sex all adult animals.

The daily variabilicty in the number of seals hauled out ar Double Point
during the breeding season was compared with that of the molt period [late
June through July) and the end of malt (August) using the coafficient of
variation OV = %E (Snedecor and Cochran 1967). Only counts from
1200-1400 hr nn&ifrnm 1-3 hr afcer low tide were used in the analyeis. For
comparison, we caleelated an apalogous OV from deta pathered at Bolinae
Lagaon by Allen (umpabl. data).

¥e were able to ldentify a mmYer of Individaal females at TDouble Foint

by scars and unusual Epot patterns. For eight years we noted the
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recurcence of many of these animsls during successive breeding seasons
(Allen, unpubl. data). To werify the accuracy of our ability to identify
Individuals, we cospared the presence of known femsles during consecative
three—day periods during the 1977, 198Y% and 1984 breeding sessons,
excluding days when excessive disturbance oceurred. We calculated the
probability of sighting by:

No. of Females seen on Day 1 & 3; not necessarily on Day 2

Probhabhility =
of sipghting

Ho. of females seen on all three davs

The average for all three-dsy periods wes waed as the probability of
sighting. Our estimated average probability of sighting was 0.9 (n = 3,
rangs 0.8-1.0). The sample gize of koown ipdividuale was small (7, 5, 63,
but these anlmals were easfly distinguished within a herd composed of
400-700 gnimals. Since cur probability of sighting was within an
acceptable range, we felt confident in calzulating the pupping frequency of
known females and the probabllity of pupping.

The pupping frequency (pf) of females was {lgured from the conditlanal
probabilities for successive gamples of females {n three-year sets uslng
the formila:

Ho. of same femalas 18 denomdnator seen w/pup In yry+d
pi =

wos of fennles seen 1in vr
-
Raown lndividual adult females idemtified from 1977 vo 1979 represented aet
}, and from 1982 re 19R4 represonted set 2. We eliminsted {rom our

tabulationz two groups of known females: 1) females not seer all three

12
years; end 1) those that did nor have pups 1In year 1; we Included these twn
groups of females, however, when presenting a summary of pupping success.
The probabilicy of pupping wae eatimaced from a binomial puppling model
(5iniff et al. 1977) with the equation Xp = géf}uheri P{ = years with pup
far Igmalui divided by total years Iemiini w;; present, # = Lhe mumber of
known females, and Xp = the probability of pupping. Only known fomales
present In three successlve years were included in the model. 1f 2 female
was determined to be pregmant but was not seen actending a pup lacer, she
was lacluded in the sample an having pupped.

RESULTS
Seaponal and Spatial Use Patterns

Rugional

Harbor seals were present year rpund at all lecations ceneused within
the Point Reyos area in 1983 and, ac determined in the 1962 survey, the
numbers fluctuated seasonslly with more seals hauled put in spring (x =
1653.4, SE = 121.0, n = 8) and summer (% = 1270.1, SE = 210.4, n = 8)
seasons than in winter (x = 1089.1, S = 70,1, n = 8Y{Takle 2). Seasona]
means In 1982 versus those in 1983 were not atgnificancly different (spring:
t = 1.225, p » 0.1; summor: ¢t = 3316, p > 0.1: winter: ¢ = TEIL, 0.2 > p
? 0.1). Maximm counts for the region In 1983 occurred in May (2449) and
July (2323} (Figure 2). Tomales Pnint, Drakes Estero and Double Point were
the areas af Lighest sesl concentration contcibuting mepet ©o the total
number of pupa (Tables 1 and 3). Pups were first Identified atr haul out
tltes in late March, and thelr mumbers pegked during the first week of May

for both years with 566 {n 1982 and 527 in 1983, Pups represented 24% of
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the total count (2339) in 1982 snd 22T (2449) fn 198] (Teble 3}, The mean
percentage representation of {immature seals at Tomales Polnt, Feint Reyes
Headland, Drakes Esterc and Double Point was much the same for all seasone
in 1983 (pprirg: X = 18.0, 5D - 7.0, n = B{ m=mer: =174, 80 = 3.0, mn
= f: winter: % = 15.0, SD = 4.4, n = 9). As was observed in rhe 1982
gurvey, lomature represeatstion declined in May L9683 (x = B.5%) (173/1820,
7971101},

The simultaneous all day census at primary locations conducted in June
1983 confirmed chat wore seals were preseat at sll haul sur sires mid-day, a
gouple of hours after low tide, with only Tomales Bay being exceptlonal, but
dfd not provide 2 maximm estimate for the seal popiulation ia the Point
Reyes region {Table 4). Hore seals were censusad in Tomales Bay early In
the marning, but the numbers were only slightly lower mid-day. Theough
mid-day yiclded maximus numbers, many seals remained at hanl out sites Into
mid=afternoon, despite rising tidea. Duxbury Reef could accomsdate large
numbers of seals uwntil about Four hours sfter Jow tide when it was awash.
Soals that havled put on offshore roels-at Bird Rock' and Doable Polnt
ahifted ro hipher ground as the tide rose and consofquently, even st five
hours after low tide, many sesls were heuled out. AL estuzrine locations
kaul out space was reduced alightly beginning a couple of hours prior to
high ride, and o0 & substanrial pumber of seals remaloed until late
afternoomn.

Cosetil mreas dccomodated a larpe influx of seals during the bhreeding
gseagon (x = 992.7, SE = 75.8, n = 9) In comparieon to estuarine sites

(¥ = GA0.B, S = 59.0, o= 9). During the non-hreeding season the goantal
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populaticnn declined substantially {x = 61R.3, S5E = B3,1, n = 15), vheraas
estuarine ones declined only elightly [; = 393.9, 58 = 37,6, n =151 Tha
log=-linear mode]l comparing coastal and estvarine locatlons during breeding
and noo-breeding seasons for 1982 nnd 1983 rewvealed that nome of the
varlables wers edual (X 2_ 26,45, p € 0.001}. The varfable which least Fit
the model was the figure for estusrine locations during the Ereeding season
in 1983 (Table 5). The estuarine pattern changed Blgnificantly in 1983 with
fewer gesals recordsd during the breeding season and more during the
nom—hreeding sedason compared Eo that of 19872, Thus, the ecoastal pattern was
gimilar though not Ildentical for both vears. This indicated that mare seals
were migrating to coastal areas than to estuaries durinp the heeeding
BEAROT.

The seaannal pattera for each haul out sfte reflected this
coestal/estuerine model, and when examining each we can identifv where the

deviatlon from the 1982 estuarine pattern tock place.

EE#EE? Rock
Seals were geof hauled out on tidal reefs of thie offehore sea stack.

Our msximum count was 34 seals in February 1984, No pupe were seen in 1983

{(Tahle 1.

Tomales Hav
Seals hauled out predominantly on tidal sand bars extendlng from Toms
Foint to Sand Point in 1983 and tnfrequently were seen at Hop Island.

deasonal meens revealed that nuebere remained relatively stahle throughout
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the apring and susmer months and were slightly higher 1in winter (Table 2}.
The winter peak in 1983 was in contrast bo & distinet decline in mmbers in
the winter of 1982. It [% here that the maln divergence from the estuarine
model occurred. In 1983 both spring and summer mumbers were matkedly lower
than those in 1982 (Appendix 1), poesibly becauss of distorbance. Though
the freguency of disturhance was similar im 1963 and 1983 (1982: 16 of 26
censuass; 1983: 16 of 28 cenpuses); the level of human activity was much
greater im 1963 (see report Human/Finniped Interaction by Allen and Huber
19684). A waximum of 45 pups was counted in May which is slightly lower than
the fipure in 1982 (58) and represents 162 (45/275) of the population in
Tomales Bay and 10Z (45/527) of all pupa censused in the Polnt Reves area.
A graph of the average mumber of seals by month, combining data for 1982 and
1983, dieplays the appsrent decline in use in early winter and again in June
and July when visftor use o the sred i hiph (Flpure 3). 5Seasl usage in
January throuph March was higher than for most other manthe. Thase months

eleo correspond to the herring spavning seagon in Tomales Fav.

Tomales Polnt

The largest concentriations of aealzs in the vicinity of Tomalss Paint
hauled sut on Bird Rosk, norch tidal rocks and Driftwsod Beach. The
seasonal haul out patternm was nearly identicel in 1982 and 1983 with most
seals recnrded during the hreeding season (Tehle 2). A praph of the awvorage
mmber of seals present by month coabining data for 1982 and 1983 depicts
the rapid increase that occurs there in May, June and July, and the equally

tapid decline from August through Febranry (Figure 4). Tomales Poinc s one

1
of the thres most important bresding areas in the Polnt Reves repion with
pups representing 24X (122/514) of toral seals cencused at the Point apd 23%

[(320/527) of all pups censused in 19R83.

Polnt Reves Headland

Point Reyes Headland is a minor comstal haul out area where seals were
scattered along offshore rocks and in pocket beaches around Split Rock and
Sea Lion Coves. Counts were highest during the breeding season {Table 2}:
ounly one pup was seen In June. In contrast to 1982, the mean count during
winter 1983 was slightly larger than that of the sumser. The combined daca
of 1982 and 1983 reveal an {rregular pactern: seale were lesst present
during April and Msy, the peak of breeding, and again in wincer, but were
apst abundant just prier to and just after the breeding semson. This
suggeats that Point Heyes Headland is frequented by animals moving te or
Erom breeding grounds (Figure 5). Geographically, this point would be @
logleml resting spor for migrating seals becsuse It distinerly bisects two
major coastal haul vut slites. Harbor seals were often s2ea sharing pocket

basches here with northern elephant seals, Mitounge angustirostrus, and

occaglonally were displaced by these larger seals.

Drakes Estern

Drakes Esters Ix one of the three lergest hreeding aresass ia the TPoint
Reyes area. Seals hevled out oo virtoally evary sand bar far up into the
eatero. Lisantour Spit was used primarily during this season. The 1983

pattern ragembled closely that of 1982 with high councs during spring and
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summer and lower counti during winter (Table 2). A maximum of 122 pups was
counted Iin May 1983, accounting For 193 (122/656) of the total bresding
populaction there. Twenty-three percent (122/527) of all pups in the Point
Heyes area occurred at Drakes Ectero in 1983, A preph of the comblned data
from 1982 and 1983 reveals thet seals wers present in significent rumbers
year round in contrast ©o the two other most important bresding arean,

Tomales Point and Double Point (Figure 6).

Duxbary Reef

The majority of seals heauled out on & coastal Intertidal reef extending
from Bolinas Neadland; we identified a secondary haul out eite in 1983 which
wae another reef 1/1 md further north at Bolinas Point. Duxbory Aeef was the
only coastal site in 1983 where the seasonal mean number of seals was higher
in su=mer thab in spring; the average in winter was gimilar to that in
spring {Table 2). The monthly pattern exhibited in Figure 7 displays & penk
in September and October and & decling in July; numbers varied greacly,
howsver, within July. This wide variation l& partly due to dlsturbance.
Only & minimal number of pups (€53) were counted baoth &n 1982 and 1983

indlcating that Texhury Reef is probably Aot & Tookerv.

Bolinas Lagoon

Beiinam Lagoon I8 an sstuRrios habitet where seals haul out oo tidal mod
flats bordering two islands, Kent and Picklewead. In a previous study, Kent
leland waa the preferred site for all seesons (Allen et al. in press). In

1952 and 1983, however, Pickleweed Inland was the preferred location. The
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soasonal pattern in 1983 was nearly identical to that of 1982 with a summer
annual peak rather than one in spring, and @ suck reduced number in winter
{Table 2). Holinas Lagoon wee not an important pupping ground, with only 17
pips counted hoth fn May of 1982 and 1983. Holinas Lagoon, like Drakes
Eetero, did not di:;lny the monthly exrremes in seal mmhbers characteristic

of coastal populstions (Flgure 8},

Double Polnr

The seasonil variation in the average number of seals a2t Double Polnt In
1983 fallowed the pattern recorded since 1976 with a large influx of animals
arriving in spring and then dispersing rapidly in suwmmer and winter (Tahle
2¥. Maximum counts {n 1982 and 1983 securred during the monthe from April
through July and wuch reduced numbers were observed from September chrough
Jamiary (Figure 9). The monthe August/September and Februvary/March were
craneition periods when mumbers were declining or increasing, reapectively.
Counts during November reached the aonoal low. Pups accounted for 32X
(262/832) of all seals censused at Donhle Paint in Mav 1983 and 0%
(262/527) of all pups censused in the Polnt Reyes area (Table 3).

Since 1976, pupk have been fnirially sighted esach year in lare March or
garly April; the maximum pup fount has occurred conailstently during the
first two weoeks of May. The Msy pesk for all years coincided with the snnual
peak for all age classes combined, but surprisingly mate adule smeals hauled
out In June [T4Z% snd July (BOXY than in May (59%) which coincide with the
mating period and the onset of molt, respectively (Figure %, Table 6).

Females come into estrus after pups Are weaned, and mating {8 purportod o
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gxtend into Aupgust (Bigp 1969). We observed macing on four occasions in
late May and early Junme 1983 (&11en 1983%:. Seals at Double Point molted
from early June co early August.

The mean number of immature sesls wae largest during the months £lanking
the bresding seagon, February and March and June and July (Figure 9, Table
). During May, the numhﬁr.nf immatures declined only slightly, but their
proportion £o ell seals counted then was much lower than in other smonths.
The percent representation of iogaatures was highesr in Sepresher, Octaber,
and Dacember (Table 6).

4 eloaser exeminsation of sex and age classes of the main herd at Double
Foint during the breeding season in 198& revealed distince crende in the
reprezentacion of each categery (Figute 10, Table 7). Early in the seasan
the representation of females (33X}, males (30X}, and {mmatures (278} was
nearly equals At the height of the seasen, though, the herd primarily
consisted of femsles (383}, particularly females with pups (33%), and pups
{352). Late in the seasom, the herd continued to be composed of primarily
females {3BIY and pups [(IIT),; but fevwor Temales were with pups and the
percentage af Issarured bépan to Increase. The representation of malea
remained reduced from April 17 throwogh Hay 31. We were not ahle to mex
peala at north Bolega Beach or at South Polint, the ather twe preferred haul
out sites at Double Point; over the years, howevor, morth Bolsa Beach kas
consistently acocomcdated mostly females with pups and mebers at South Point
are small in comparison to the other tws gub=gites (Allern End Huher 19833,
The large Influx of seals at Double Folnt in April ané Maw, therafore, i

made up of predominantly adulr females and pups.

0

A comparison of the mean number of seals counced during the 1976
breeding season (x = 195,32, SE = 17.6, n = 14, range = 112=-320) with that of
1984 {; = 578.3, 5% = 41.5, n = 22, range = L01-897) showed a thres-fald
increase (3.0). The population growth rate for each ¥Year, however, was Bot
linear over this nine—year pericd (Table B). For most yearn the rate of
increase was about 1.0, but in 1977 and 1982 the lncrenses were mueli
greater. The summer #nd vinter seasonal means for 1976 (summer: o = 1657,
BE = 35.7, n'= 13; winter: x = 12).8, SE = 34.0, n = 9) and 1977 (sunmer:
X = 222.6, SE = 35.9, o = 21; winter: x = 106.8, SE = 22.1, n = 10) were
not substantially different from those of 1963 (gummer: = = 176.3, 5E =

3.7, n = 14; winter: x = 215.8, SE = 32.2, n = 15).

Daily Variahilfcy

The variability {n the nwaber of seals hauled out at Double Folnt over
successive days wae greater during the breeding season than during the =olt
(Table 9). The mame was true for the population in Bolinas Lagoon. At the
gnd of the moleing perfiod CAugust), the daily var{sbility {inereased
substantially at Deuble Point, but in Bolinas Lapoon it ressined the Eame
Piecurbance and inclemenr weather at Double Point are partially responsible
for the (nerrased variation during the breeding season. BRecausz of these
uncantrolled factora {nfluencing the daily variability, we ars not completely

confident eith the resultsn of theas malyvean,

Reproductive Rares

A summary of pupping succesa of known individus] Females (s presented in
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Table 10. The proportion of known fesalee observed in a glven year that had
pups was sisdlar for all years. A wvery sasll groportlon of females were not
soen In successive years vwith the oxception of 1984, A larger proportion of
femalos also did not bear pups in 1984, A total of 1) females (presemt all
threae years) were ohdetved with pups in 1977 and again seen in 197B. Eleven
of the resighted females werea observed with pope in the second wvear,
vielding a pupping rate of 0.85 (11/13): The praportion of knomm Females
thet pupped all three years for this set was D77 (10/13). In the second
wer, & Eotal of 11 femiles (present all three vears) veres gesn with pups and
all of these were reaiphted with pups in 1981, This ylelded & pupping rate
of 1.0 (11/11); the proportion of females that pupped all three years was
9/11 for a rate of 0O.82. Both three—yesr setn ylelded a high probabilicy
that Females wicth papa in year 1 woald have & pup in successive Yearss The

probakilicy af puppis was 0.89 for assc 1 and 0.92 for ner 2.

RISCHESION

The results of the 1782 survey ln combination with those of 1983 provide
a much clearer underastanding of herbor seal populations in Todnt Reves. Re
have fdentified whan and where seels are geasonally dabondant and «hen L8 che
optimm kime-to census. In 1982 we determined that diurnsl and t1dal
efifects on sesl heul ont behavier wvary within an eptlmus range fron mid=day
Es late afcernoon st low to mediom tides depending upon the physical
artributes of each locetdon. 'This was verified in the all day aimulrsnecus
census in June, 1%831. The diurnal pattern was sinilar to that of Mowry

Blough in Banm Francliaco Bzy (Fancher 1979}, Southeas: Farallen Island
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(Atnley er al. I877), and Bolinas Lagoon (Allen er al. in press).

It 18 readlly apparent that the Polnt Royes area sccomodates & large
harbor seal breeding population. Our maxieum Figures tabulated Io Hay
(2&49) and July (2323} 1983 and in May (2339) and June (25027 1987 are
comparahle. Fopulation estimates by the Californis Deparement of Figh and
Gaz=e (CDFG)Y based on l!rIli survess In Apcil and June, L9832 and 1983 [(Mliiler
1863; D. Hansn, Department of Figh and Game, Long Seach, CA, pers. commn.),
are sinilar to our censuses for those monthe. The Polnt Reves harbor seal
population durfng the breeding season represented 195 of the cotal estimated
state population in 1961 and wes considéred to be the largest concentretion
in the state (Miller 1983}, Prelisinary aoalysis of the COFG survey in 1983
confirm rhis estimate with a statewide Figure of 9,010 saimals {n April and
10,763 fn June, Including an estieated 1852 and 1985 aeals, respectively, in
Poaint BEeves [D. Manan, pers. commin.}. Miller {1983) digcussed the sccurscy
of ground counts versus serial-photograhic records suggesting that both
methads had corgervative erfrors; aerial surveys yvielded lover mmbers of
pups and’ grousd: eurveys contriboted lower fijures for estuaries bazause of
angle-of view and distance from ghore:. With sdiustments for error, Miller
calewlated an aptimate of (I0% pups fn California in April 1982. The Asril
1983 pop count for the state was 642 (D. Hanan pere. commun.). The
regpoctive pop estimates calculzaced by O0OPC for Point Meves were I1T (10X of
the total #taté pup estimate) fn 1962 and 157 [25% of the total mi
espfmate] In 1983. HMesrly throe—quarters of pups censused by OOFGE {n Point
Heyeg in 1983 were at Double Point. The representation of pups at Point

Réves to the state-wide esbi=sre fs likely oven grteater because most pups
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are born In May rather than April. Consequently, Polnt Reyes le perhaps
even more important as a breeding ground for herhoar seals.

Coastal areas agaln in 1983 accomodated the major portion of migratory
amimals. There was no sobstantial evidence that estuarine animals shifred
te coastdl areas to breed. Wowever, an {mmature male seal, rescued from
Tomales Bay on & March 1984 by the Californis Masineg Maomal Cencer and
relensed the following day ar Polnt Reyes Headland with a rear flipper tag
(3103} was identified by us at Double Point on April 11 apd 12, 1984 (L.
Amaya, Califormis Marine Mawmal Center, Fort Crookhite, CA., pers. commn, ).
That the animal arcived at & major coantel haul out sice rachér thin
returning to &n eituarine one indicates that the animal was probably
familiar with the acea. Although seals radic-ragzed bv Brown and Hife
(1983) traveled locally between 3 cossral haul out site and estuarine ones,
the majority of migrants in the Point Reyes area Pikely travel from ouclying
areas. A cosparieon of aarial surveys conducted by Tohl (1962) 4n May
and Jamwary denoted a northeard movement of seals from this region to Sonoma
and Mendocipo CUounties in winter. Slaver and Markowicr (1983) believed that
adule sesls digpersed from San Maces Cousty hauling out sltes during the
bresding s=acon.

The Largn {aflex of animals to codstsl areas ie Polnt Reyes during the
breeding sssson is primacily coaposed of adult seals: The absence of
lomslure Aeals during the breeding seazon alen hia heen dscunented In other
karbor seal populatisns (Nalrs and Konne 197%, Slater and Markowite 1983).
Based on our anslysis of herd composition at Donhle Poinr, adult Femalas may

be the primary emigrants te the regionm in April and May. Congrepstions of
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nursery heedi s harbor seals have heen remarked ypon by others {Broen and
Mate 1983, Enudtson 1975, Naire and Konno 1979, Slater and Markowits 191
and we have documented moasonal bresding site fidelfity of females at Double
Point ghere several known Feaalen were resighted over successive years. We
did not gather infermatfon on the sex composition of the herd in June st
Double Polnt; we would expect, though, that males would Incroasingly
represent a larger proportion then hecsnne June s the mating seascn and the
onset of molt. The larger number of adult enimsls at Double FPolnt fn June
and July rathor than May eorroborates this. Thus there may aotually be two
Gistinct waves of emiprants ro rookeries 15 coastal aresi, the first one
conslsting of mostly pregnant, sdult females, and the second ons mostly of
adulr males.

There [a Iittle information available for doeteremining whether the seal
population hes been increasing in the Polnt Reves region. Earliler BUEVEYS
(Carlinle mnd Alpin 1966 and 1971, Mate 1977, Risebrough £t sls 1978) and
data callected at Double Paine indiceres an expanslon ih habitat usage
during the breeding season; there in ne Indiocation, hewever, that the size
of the resident population has changed becande pummer and winter Aversgas at
Double Poinc have besn about the smme aince 197h. The rate of expansion in
ssal presence at Double Polnt, though, has not besn Iinear despite the high
provability of females pupping in conseeutive vaars. Imatesd, 1977 and 1982
Ere resateabvle as years vhen seal nusbers rose sihatantially and then
layeled out duriog the Interveninz yesrs. Why these increases necurred is

nol Koowns
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RIMHARY

1. The pptimgm time within A day to cenens seals In Pont Reyes 1s from
mid~day to late afternoon &L low to medios tldes depending upnn the physiesl
attributes of =ach location.

2. Day to day varfability in the mmber of seals at heul out aites appaars
to be lass during the molt than during the breesding season. Miller (1983),
on- the athar hand; reported conslstent counte ever four consecutive dave and
believed that a sisgle—day asrfal census was sufficient for populstion

estimaces. We feel a minimes of three—saccessive day censuess are requited

for agre rellshle satimatreés during the breediag sesson because of the
enpradietanrie Inflnences of other factors such &n humas distarhance and
extreme wanther comditiono.

3. EBesle should be censused in the fFiret tvo wecks of May when pup
represantation is highest for an Index on the health of tha breeding
papulstian: A second ceneus in lats June ar early hily, vhen sare adult
senla are present st haul out sites to wolt, would provide more reliakle
gstimat=s for the total populstion.

4. Annus! censuses would provide data for determining trends in poepulation
growth: Data-at Doubls Point indicate thast the prowth rate is nobl linear.
5. Tnformation on smwmer and sinter movements of bresding animels would be
invalsahle for Eny long-fers matspgement programs mince the bresding
popalation in Polnt Rsves represents 3 aireahls praportion af the state
population and eince these animeia emdgzrace from unkrnown Areas.

Eadio-Lagging is the most reliablz asthod for trecking sedl wovenéntis.

PART K. SEA LIONS

Harris=t 0. Hober

INTRODDCTION

A bwo=year sorvey of the Californfa (Zalophum californtanas) and

notthetn (Steller} sea lion (Bumctopias fubara} populations {n Ehe

Point Revea/Farallon Islands Natlopal Mirine Banctoary vas tnitiated in
March 1982. Thie survey was deelgned to find cut the size of the
Point Meves sea lion population, It breeding statui, seasonal apd dlursal
Fluctuntions In houl put patterns, and how the Pacific herring {Eluﬂgu
pallasi) run in Temales Bay affects gen llon numbere along the comst.
HBistorical informatlon on the Foinr Reves sea lion populstion ia
fketchy, their pregence is mentioned In KBeammon (1874). California Fiak
and Game censuses of hrzeding sean lione along the Calilornia rosst bBerween
1930 and 1970 (Bonnpt 1237, Bonet et al. 193K, Bureau of Marine
Figheries 1947, Bonnor and Ripley 1968, Carlisle and Alpin 1966, 1871,
Frey and Alpin 1970, Ripley st al. 1962} and orher cemsises (Chan 1979,
Dehl L9B2, Hate 1977, BIM 19F1) are summarized in Allen snd Huber 1983, as

are the results of the First year of this study (March 1982 ra Fehruary

1981},
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METHODA

We censused California and northern ses lions at the Foint Reyes
Beadlends: (Figure 1) twiee & month for the first year [March 1982-February
1981} and weekly during the second year (March 1953-Fehruary 1984). During
borh breeding seasons we censused once a week checking for evidonce of
pupping- One censup each month lasred from 0700 to 1800 b to assess sea
1ion haul ocut petterns, discover whon maximus purbers haul @it and
determine how seasonsl, diurnal sod tidsl changes affect each species.
Some censuses were incomplete becauss weather (fog, rain, high vinda or
heat waves) impeded the count. Californda sas 11ons were censused at
Bodepa Rock once a month during the fivst year and twiee &8 month during che
second year. During the herring run (December to Hareh) thers were nine
censuses of Zalophue in Tomales Bay by boat in the Firsr year and five
censunes in the second year.

A1l eounte of the Point Reyes Headlands were made from Sea Liom
fverlook with a 25% sporting scope. In dugust 19681, & hidden cove
contaiming up to 100 animals was found socuth of the maln haul cot; from
than on it was censused repularly from the antenna nerth of Sea Llon
Overlook. Deseriptions of animals with distinctive scars of mETRS Wers
recordad whenever seen. Woscher and tidal conditions were also nated.

Whenever ponaible, both pea lion specles WarTe srparated Lpke Elve
age-classes: adolt male, subadult male, fenale-size, immarure, and pup.
These censuses were compared with weekly sea liss censuscs on the

Farallones during the sane time period. Because of the difficulty in

separating age claeses when gounting thousands of animals, Callfornia sea

1ions on the Farallones were divided into four age classes: male

T

female-size, [nmature, and pup.

RESULTS

Californis sea lions

Major differences in the number of Californiz sea llona present and the
seasonal variation im age/sex classes occurred im all areas during the
second vear of censusing (March 1983 to Fehrusry 1984).

The peak number of animsls was 76) on 3 August at the Polnt Reyes
Headlands (Table 11}, 1530 an 31 Octaber at Bodeps Head (Table 12}, and

3570 on 28 July at the Farallones. These counts are all two to thres times

greater than pesk numbers counted In the first year of the study. Up to
116 Zalophus (95X of them immatures) were counted at Douhla Point berwesn
May and Asgust 1983, ancther Indication of increased mumbers at Poinc
Reyes. Ho Califernia sea lions had been seen at Double Polnt in the

previous seven yeard.

At Poinr Eeves and the Farallones, nor only did the number of anissls

change between the two years bur also the vearly pattern. In the first

year thers were three peaks at Point Reves; in Mareh at the beginning of

Lhe sotfhmcd migracion o the breeding rockerfes, in edrly Sencember

duri i E
uring the northwerd migracion, and in late Decesber during the herring run

In Tomales Bay (Figure 11). In 19B3-84, there wee one large peak from May

te August which began durlng the southward migration, then lassted chrougk
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the northward sigration; and a such smaller peak colnclding with the hercing
run in late Deeember (Fipore 11}, At the Faralloncs during 1982-83, there
werTe twp peaks, corresponding to the spriog end fall migratfoms. In
1983-B4, thers was & peak throuch the bresding seascn when there is
normally & decline in oumbars (Figure 121}, similar to the situation at
Foint Reyves Headlands.

At Bodegs Rock the pattern wag eimiler for the two years with pesks
during the spring and Fall sigratfon. The second year, however, had another
peak coincident with the herring run in Tomales Bay. The monthly mean
ounber of California sea lions was significantly larger the second year of
the stody from May co Adgust ac Polnt Reves (Maan—Whicney U-test pL.05) and
from July to Septembar &t the Farallooes (ManmWhithey U=test p.025). 1In
looking at the proportion of different age classes in the Point Reves
Zalophus population during 1982-83, we found adult melse prasent in large
oundere March through the first wesk in June, sfter whicl mumbers dreoppad
dramatically: MNiumbers remained low except for & short pesk in Aupust after
which nusbers decreased again. These peaks in the nunber of adult males
colnofided with algreacion te and from scuthern rookeries. The pattern for
adult males in 1983-B4 was quite different. The southward migration peak
began earlisr [in Harch) and wvas essentially over v mid-May. Turine the
summer of 1983 the actusl number of adult male California sea llions was
three times larper than in L9E2 bur the arfoportion of adult sxmlss id the
populacion dropped glgnlficantly from about 20X im 1982 to 10X 4in 1983
(t=test pl.053). This is an ipdicetion that the lacreadse in punbers was due

to a tremandous Influx of immature animals rather than aa even lacreaze in

in
all age classes-

At the Farallones, because adult and subadelt males are lomped into a
single category, the changes are not guite gs clear but the situation is
similar. During the first year the highear monthly mean number of males
and the highest proportion of males {over & third of the population)
occurred during the same ﬁnnthl~-Hay and October [Tehle 14). In 19R3-HL,
the highest monthly means were In June, July and August when sdult males
comprised only 12 to 14 percent of the population, &gain indicating that
peak nmbers in the sumser of 1983 were due to higher mumbers of immature

animals,

Northern sea lions

The difference between 1983=84 and the previous year of our study was
not ag distinct with the narthern ses llons as with the California ses
14ons. The northern sea Llon popolation ie quite samall at beth Polnt Reyes
and the Farallones: the nunbers remained essentially the same for the two
years. The yearly partern in both arean corresponds: low mmbers fall and
winter with a peak during the breeding season (Figure 14, Fipure 15).
Maximum nusbers were 20 on B Mav at Point Heyes (Table 13) end 141 on 2
June at the Farallonse im 1983-Bi&. When compeEring the manthly mean mumbers
wie Found ns alpnificant differences between the two vears (Mann=Vhitney
U=test p».05).

Bowever, chatpes had occurreéd when we coppated the veErious age and sex
clagees. AL Polnt Meves, adelt males arrived three weeks later and recainad

pix weeks lonper than usual wheress subadult males arrived earlier and



3
stayed into Noveaher, three months lomger than pormal. Iemature animals,
vsually seen throughout the year, disappeared Ln 1983 after the end of
August. Adult females were present the entire year (Teble 13). This

reflects similar changes on the Farallones.

411 day watches

During 1983=-84 we conducted twelve all day warches—one per month==to
deternine when mazimsm numbers of sea llond are on land. Therfe was no
seesonal varimcion In the sea Iion haul out pattern. The strongest paCCeErn
wag diuroel with lsw caunts morning and evening and 8 sustaiped peak fFrom
1100 to 1600 h (Table 13, Tabhle 14). Two other factors affected mmbers at
Point Reves as well: tidal snd weather conditions. Lower numbers hauled
put during high cides or with large swells when less haul out ares Was
exposnd asd also on calm hot days when sea lioms frequently went Into the
Water.

During cenguses we noted the presence of up to 22 {mmature California
ses 1ions csgged on the Channel Tslands (10 from San Miguel Island apd 12
from San Hicolas lsland)., Two adult females, one adult male, and ome
gubadult male northern ges lion recognizable by distinctive scars were scéf
aon hoth Folnt Reves End the Farallones.

Ho pupping or breeding was ahaerved in either species In 1583-B4.

Tomaleg Bay
During the wincer herring run we cénpused Callfornia sea lions Ip

Tomales Bsy five times. Peak aombers of 37 Zalophus wvere smeen on 10
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January 1983. Few Zalophuk were seen on other censuses. Five percent of
all malmals seen in December 19831 and Januvary 1984 were adult males

compated to Z0T In the previous year.

DISCIIRSTON

It was fortunate that chkis stoudy took place botween 1982-1984% [or we
wers mhle to document some dramatic changes in the sea lion papulations
within the Point Reves/Farallonm Islands Narional Matine Ganctuary. The
changes, which we attribute to the affects of the warm waters assoclated
with El HLEE, include § trematkabls three-fold fncrease In the Californis
sea 1ion populacion and & shift in the haul out pattern of age classes in
both California and Steller sea lions.

The warner than usual water temperature m2asured at the Farallones
{PREO, unpublished) and throughoit the Pacific coineided with alrered
distribution of flsh speeles and redaced nobors and reduced bresding
puccess of marime birds and mameals in California (Heath and Francis L9383,
De Long pers. comm., Stewart pérs. comm., PRBO unpubl.}. Both California
and northern sea lions ate at the edge of their breeding ranges In the
Point Reves/Ferallon TIslands National Marine SBanctuary. <Calllornla sea
liens breed primariy south of Point Conception with major rookeries at the
Channe) Telends, Californin, and the islande off Baja, Mexico; maier
breeding aress of mnorthern sea lions are on the Alsutian and Fribilof
Iclands in Alaska (Scheffer, 195B}. Borh apeciza have small breeding

colonies on the Farallon lslands: 10 northern pups and 3 Zalaphus pups
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were born in 1981. Ko cows of either species pupped on the mainland im
1982 or 1983.

The populetion of California sea lions has increased throughout its
range in the last 50 years; since 1960 the incrense has been ahait 531 each
year in California (DeMaster et al. 1982). In the past, only adult and
subadulr males miprated north, while the adult females and juvenllas
remzined near the southern rookerles (Barthelssw, 1967). A change in
migratlon pattern was first noted at the Farallones in 1978 when large
aumbers of iemature sea llons henled out in the fall. 8y 1982 the
population at the Farallones had tripled. Adnley et al. (19813
preposed that the inersase in numherz and In the proportion of immatures at
the Farallones is dun primarily to the abundance of Pacific whitimg

{(Merluecius productus) nesr the islanda. The avallahility of whiting

to sea 1ione Ineressed drasstically when the foreign whiring flshery, which
wan compering directly with sea llons, was eliminated by the Imposition of
the 200 mile fiahing 1imit in 1977. Unfortunately we do not have
comparative censuses for the mainland sea lion population.

These changes In the Farallon Californfa sea 1ion population are shows
in Figure 12. Prior to 1978 there was no fall peak at the Farallones.
Berween 1978 and 1981 the nunber of Zalophus increassd by 15 to 20X ench
vear, & much higher fate than rthe raat of the state. The remarkable
Increase thar ocearred during the [983 breeding sessom was unprecedsnted;
however, the ngders for the rest of the year were within normal ranges. The
population at Point Reyes reflects the same trend (Figure 11)- Although

most of the summer increase in both aress was due to large mebers of one
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to four vear old animala, the number of adult males presont douhled.
During this time, Heath and Francis (1983) report reduced mmbers of
breeding animalas at the Channel Talanda. Appareantly =many Zalophus Temaimed
in eentral California rather than migracing to southern rookeries during
the El Nino summer of 1983, We don't know why so many Immature sea lions
congregated at the Farallones and Point Reyes, and can only speculste that
it wag the result of altered distribotion of msea lionm prey.

The high number of Califarnia mea lions at Bodega Head and Point Reyes
Headland during the winter are probebly attracted to the avallebilicy of
the herring spavning in Tomaleés Bay. That this peak was not recorded at
Bodega Head in December 1982 (Figure 13} fs probably a result of etrong
winter storms during censuses.

Littla change in the mumbers of northern sea liona sceurred during 1983
deaplite great changes in the marine eovironment. The population at Foiat
Bever during the breeding zsason I8 guite small and as a result it 1s
difffeule to digcover what affects If any El Ni¥o had on the Eumttag{gg
population. In 1983-84, peak nimbers of ani=als was in May, bafore the
breeding season, whereas in 1982=-83 1t was In Augusz, after che breeding
geanon finlehed: Numbers during the rest of the vear were the same [(Fipure
15)-

The mortaliiy of northera aea lilon puns borm on the Farallones was
higher im 1963 than in the last 10 years But thar mey be related msore to o
problem of premture pupping in Bumetoplas than the effects of El NiTs.
Although numbers during the bhreeding season in 1982-83 were higher than in

1983-84% (Flgure 1&); neither woar was signiflcantly different from the
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ponthly means during 1972=81 (t=test p>.03).

The absence of immature pnorthern sea lions during the fall and the
exrended attendance of subadult males during the same time may be related,
and both eay be related to the warm water;, but at this polnt it 1s merely
speculation.

We nlao guspect that the sea lion populatiéns of ché sanctuary will
return Eo pre=1983 numbers and ape-clase ratios after the widespread

regldunl ef fecte of the warm waters of EL Rifio recede.
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SUMMATY

l. The California sea 1ion population in the Point Reves/Farallon Islands
Natfonal Maripe Banctuary 1s comprised primarily of mlgrating ani=mals. It
peaked at 138 fn 1982-83 and ar 1530 $n 1983-B4 ar the Point Heyns
Hpadlands. The nn;fhern gea lion populatfon has & maxisum of 20 apnimals ar
Point Reyes. There is sone Interchange of anizals between the Farallon and
Point Reves populations.

2. There was no pupping or breeding of elther species at Point Reyes
1982-84. On the Farallones up to 3 Califorats sea lion pups and up to 27
narthern gsea lion pups have been born each year since 1974,

3. Zalophus peak numbers occeur during the southern apring migration and
nocthern fall migration to and fFrom breeding rookeries in southern
talifornia and Mexico. Evmetoplas population peak Is during the gummer
breeding season.

b. HMazimun numbers of both kpecies occur between 1100 to 1600 h. ‘Where
high tides and big swells decrrase the haul out Area, the highest nusbers
aré counted when low tides pecur mid day. MNusbers dectease on hot, cdim
diaye when many animals go inte the water.

3. A peak in numbers of California sea lions on the coast in Deconbar
correeponds to the horring rum ipn Tomales Bay. A winter peak is nst
observed at the Farallones.

6. MWumbers of Californta sea 1ions Wlthin the Sanctuary were greacly
inflated during 1983-B4, due to an influx of imsmature animals. This iz
probably related to the wars waters of Ei Eiﬁfi "normal” mmbers are

probably closer to the resulte of censuses in 1982-83.
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Table 2. The average number of harbor seals hauled out by Bosson during censuaes in the
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table &. The hourly presence of harbor seals at primary locarlong in the Polot Reves ars

on June 16, 1983. TLow tide was =.7' at 1032 hr, and high tide woas 5.2°

ac. s

hr. An asterisk (") fndicates disturbance.
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Table b

for adulce, sub=-adults,

gnd all age classes combined.

were disclnguished were loeluded 1a ehe aacple) x 1 the

48

The average manthly number of harbor seals hawlad out at Double Polnt from L1976 o 1964

imly those censuses when immakures

mean mmber oF geals, SE ig the

Etandard error, and n & the sample size.
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Table 7. The aversge percentage of sex and age clssses of harhor menls at Table B. The yeasrly population growth rate st Double Polat durine
Double Pelnt during the early, middle, and late periods of the breeding season, 1976 to 1984 % is the averape number
the breeding season, 1984; % I the mean pereent of each class, of seals ceansused for the season and o is tbe sample pize.
ED fs the standard deviatcien, and n 18 the sample size. Rate of increase ig caleularved Erom - EE—:;j—
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Tabkle 10. Spamary af popplfpg success of Known female harbor seals ar Double

Tahie 9. The dally variabilicy in the mumber of seals houled our al Paldoe firet idencified tn 19797 or 1982 and observed aver the dext
Daukle Point and Bolinms Lagoon during the breeding season, bwo years (Siniff et al. 1977). x is the average for the two
che male (July), and the end of meolt [Augusar)- | three-year sets.
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Teble 11: Meximum counts of California sea lions at

Fr. Beyes fleadlands,

33

1983-BA ,
Adult Sobadul & Feonle
Dace Total Male Male Size Immature Unidentified
1983
Har 5 188 T2 &4 LT 14
11 201 140 &F iy g
20 150 &2 18 k[ 16
31 112 &8 25 'S 4
Apr 7 10v3 LA 22 14 |
12 ae 14 30 o L
23 211 70 £5 349 17 44
May 8 Sa7 a0 121 104 16 290
12 Hh 119 10 265 45 150
1a 569 114 1564 227 57 124
14 LE5 121 107 110 i3 I8
Jumn 1 58T 150 &8 115 130 &3
B L84 36 172 I8 110 26E
23 L& . t Fif- 3 G
27 §28 19 3 15 Pl | 50
Jul 15 o] | 41 b& 126 BE
22 412 25 45 63 226 B
28 494 50 a3l 74 atn 349
Aug 5 TH3 82 45 191 96 Jif
1l 395 4 117 208 112 a7
19 523 27 103 1 T& ik 143
26 L& 13 ¥ 1%1 3B D5
SEp B 180 15 1 5 3 47 13
2 & 20 35 il fi9 104 183
i 417 I8 168 165 72 Lk
27 Wb 27 104 286 45 27
Oet b 31 18 44 151 11 72
I& 168 B i& 118 5 i
LY LiF Fi 4. 112 18 L7
2 178 i K| 111 15
Mow & 125 432 ar kT 19
La 105 £ 19 23 1A
3 61 22 F 12 ]

Table 11+ ({comt'd)
MAult Subadult Female
Date Toral Hale Male §1xe Tmmature tni{dentified
1983 (cont'd)
bee 5 103 30 9 16 ]
15 321 153 97 62 9
e rd s &4 T4 126 13
27 LBO 10ds a5 L7 11
1984
Jan 2 228 1154 &0 58 14
13 18 15 Z 1
18 110 &7 20 14 g
] &1 1 10 13 T
Fab 20 ra 30 &R 408
& 7349 A6 30 a5 AR
23 g ilA 159 o3 hi 25

—
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Table 12. Maxiewm counts of California ses 1ione af Bodega Rock, 1983=-Bi,

e s s ] T e e e =

Dare Totral Adult Hales Unldentified
1983
Har 3 198 14 185
Apr 7 Bi & ]
21 i | 10
Hay 11 525 f 521
ii £27 15 LaA
Jun 17 Ti | G
a0 21 il
Tl 19 100 i1 g4
Aug 1 420 32 388
17 o7 15 692
| a1 24 T4
Eep 6 Bhd 26 433
id ¥ 15 G710
Dek 22 1270 1270
31 1530 1530
Mow 15 B2
28 635
Dec 20 1295
27 11060
1904
Jan 23 421 L
Feb 16 R4 16 hT4
8 275 275
1.!-.'. k| -_ql': 1_-|r
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Table 13. Maxisum counts of northern sea lions at Pt. Reyves Weadlands,
1983-84.
Aduily Subadult Female
Date Total Male Mile Blzm Immaicure
1983
MHar 35 3 2 1
il 3 1 4
£ i 1 3
11 3 3
dnr T 3 | 1 1
A l 0 1 i
- 4 i ) §]
30 K| 3 1 0
May & 20 2 T F 4
11 19 8 v 5 1]
18 17 2 LY 3 4
Zd 14 i & f 5
Jum 1] 11 & i 1 ]
g 9 1 i 4 3
23 a fi 3 & :
27 16 3 3 7 i
Jal: 7 13 2 3 (] ]
15 10 0 3 4 3
a2 13 . 5 i ]
28 11 ] 1 T ]
Aug 3 13 1 3 F | -
11 B | i 5 o
18 a9 Q 3 3 1
Z6 a 1 3 4 i
Bip b 3 8|
12 i r
r 7 & 3
2 1& 4 i |
Oee - & & & i
19 1 1 ;.
26 Lo 1 i H
Nav 3 1 |
5 i 2
15 . F 4
21 4 p 3
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Tahle 14. (cont'd) Tahle 14, Mourly counts of California ses lions ar Pr. Reyes Headlands,
1TE82=83 and 19R1-B&,
Adule Subadult Feasle ; = LS
Date Total Mzle by L flze Immacture 1983-83 1883=B4
15983 (eont"d) | 5.0. n X 5.0, n
Dez 3 2 3
15 4 & , : :
20 5 - ) i Wi ) 6.0 174 & Bt T 4.6 &
iF 2 2 .
DRG0 7.2 H1.8B g 176.6 160,1 i1
1984
0900 81.%» T1.6 1 169.4 177.8 12
e 2 2
13 I 1 1000 9.6 T.B 12 6.4 1Bl1.4 12
18 d 5
Z6 3 3 1100 {16.5 To.6 13 229.9 156.3 12
Fab 1 3 1 4 1 2000 12,3 #0.5 13 56,0 171,112
14 T i L r 2
13 3 | 1300 115.5 &5.4 12 260.3 186,01 12
oy i & \ 4o 04,4 GY.6 13 26T.6  1RA4LE 12
| 500 102.9 &7.4 1D 770.1  177.7 11
TaNA 107 .1 71.9 a JheRLA 1716.1 12
1100 75.4 21.B r 208.3 179.% )
1804 £9.2 18.5 v 2396 162.%




FIGURE |.

. ) Bodego Rock
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Table 15. Wourly counts of northern ses lions at Pr. Reves Headlands,

1982-83 and 1983-B4,

T i il il i B W TN WO W W W TOW T WEW W T T i e i e S S———— - o - @ W P m——— ————————— - — ] ..-.-'_.
1982-81 1983-R4 Bird Rock s
e ————— e — — Tomales Bay =
x 5.0, n x 5.0, n -.}
700 1.0 0.0 3 2.2 p A 4 \
. i
DEOD 1.3 B | i 1.1 1.4 ] Drake's Estero
0 % 4 3.5 5.0 2
0900 1 2 8 1 A Limantour Estero
[ J
1000 fi 4 4.8 4 &0 5.2 12 W
Draokes
Pt. Reyes ;
1160 7.7 3.9 g 4.5 LT 12 ¥ Eu:.n
1200 7.5 5.2 10 6.3 Aok 12 Sea Lion Cove Bolifos
Double Point— L
1300 7.8 5.6 10 Eed 53 1% Split Rock Cove \‘ dagacn
1400 1.0 &.B 0 ki3 5.8 13
] 1 5 Duxbury Reef— :
1500 7.3 5.9 ] 4.9 5.2 10 N {":1
1HD0 | i) ) &4 5.H 10
1700 5,6 kLB " 3.0 5.0 %
1800 5.0 40 8 3.2 4.1 5 - Farallon San Francisco
e s - ~ 2 Islgnds E
ol

Haif Moon
Boy
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FIGURE 10. HERD COMPOSITION AT DOUBLE POINT
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MONTHLY MEAN NUMBER OF CALIFORNIA SEA LIONS
AT THE FARALLONES
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MONTHLY MEAN NUMBER OF NORTHERN SEA LIDONS
AT THE FARALLONES
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Appendix 1.

T'hl' :1

i

The average number of harbor seals hauled out by seassn during

gloultanesus censuses lan the Polnt Reyes/Faralloa Islands

Marine Sanctuary in 1982 = 33; x is the mean nushear of seals,

SE 1s the atandard errar, and A {3 the sample alze.

includes Hog Tmland, Tomales Polnt Includes 3ird Rock, and Trakes

Esterc locludes Limantour Spilt.

Tomales BRay

LOCATION
Tomales Tomalag Folint Orakeas bouwbla Duxharcy Bolinas Al l
Ray Baine Reves Estero Paint Heaf Lagoon Sites
Ereeding
x 213.0 176.2 14, 3 al6.7T b b BI.6 71.8 [839.4
SE 13:3 S0 8 l-ﬁ'lE 25-] I0.6 3.5 9-5 - 101 |
n 1] 1Q K] 30 13 10 19 10
Tangd 159=285 151-563 44—232 | 16=T26 228=85] 19=109 I0=125
o
* 191.6 282.9 .7 31l.1 246.5 2. §3.3 1181.5
SE 21=9 £5.5 18.4 9.1 46.1 11.8 13,3 108, 5
n g a # 2 A A 3 ]
range IN2=281 137454 I -159 1&6=559 G9=4 59 =15% T4=114
wWisiter
x 92.1 158.3 £9.1  297.4 142. 49,5 56,4 692, 4
=1 10,7 22.2 17.9 34.5 57.7 215 Bal 16&.1
n | A q [2 a8 B ] B
cange 31-271 40-240 B=-155 93-421 13359 =148 29=R1




