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ABSTRACT i

In 1989-1991, the U. S. Fish and Wildlife Service surveyed m
breeding populations of seabirds on the entire California coast. m
This study was sponsored by the Minerals Management Service in
relation to outer continental shelf oil and gas leasing. At 483
nesting sites (excluding terns and skimmers in southern |
California), we estimated 643,307 breeding birds of 21 seabird
species including: 410 Fork-tailed Storm-petrel (Oceanodroma
furca_); 12,551 Leach's Storm-petrel (0. _eucorhoa); 7,209 Ashy |Storm-petrel (0. homochroa) ; 274 Black Storm-petrel (0. mel_ia) ;
11,916 Brown Pelican (pelecanus occidentalis); 10,037 Double-
crested Cormorant (Phalacrocorax auritus) ; 83,394 Brandt's
Cormorant (P. penicillatus); 14,345 Pelagic Cormorant (P. l
_I_L_) ; 888 Black Oystercatcher (HaemotoDus bachm_i); 4,764
California Gull (_rus c_lifornicus); 61,760 Western Gull (L. m
_cci_enta_s) ; 2,838 Caspian Tern (Ster_ c_spia) (excluding |southern California) ; 3,550 Forster's Tern (S. forsteri)
(excluding southern California); 272 Least Tern (S. _I__D_)
(excluding southern California); 351,336 Common Murre (Uria •
aalue) ; 15,470 Pigeon Guillemot (CepDhus columba); 1,821 Marbled J

Murrelet (BrachvramDhus _ar_oratus); 1,760 xantus' Murrelet
(Endomvc_ura hvDoleuca); 56,562 Cassin's Auklet (PtychoramDhus
aleu_icus) ; 1,769 Rhinoceros Auklet (Cerorhinca monocerata); and J
276 Tufted Puffin (Fratercula cirr_at_). The inland, historical
or hybrid breeding status of American White Pelican (P.
ervthrorvnchus), American Oystercatcher (H. Dalliatus), |Heermann's Gull (L- heerman_i), Ring-billed Gull (L.
delawarens_), Glaucous-winged Gull (L- glaucescens) and Black
Tern (Chl_onias niuer) are discussed. Estimates for Gull-billed i
Tern (_. Dilotica), Royal Tern (S. _axim_), Elegant Tern (S. g
eleuans) and Black Skimmer (RhvnchoDs niuer) will be included in

the final draft of this report.

I
Overall numbers were slightly lower than reported in 1975-

1980 surveys (summarized in Sowls et al. 1980. Catalog of _,
California seabird colonies. U.S. Dept. Int., Fish Wildl. Serv.,
Biol. Serv. Prog., FWS/OBS 37/80). Recent declines were found or
suspected for Fork-tailed Storm-petrel, Leach's Storm-petrel,
White Pelican, Black Tern, Caspian Tern, Least Tern, Common Murre
and Marbled Murrelet. Recent increases were found or suspected B
for Brown Pelican, Double-crested Cormorant, California Gull,
Western Gull, Forster's Tern and Rhinoceros Auklet. Similar •
numbers were found for other species or trends could not be |
determined without additional surveys, studies and/or more in-
depth comparisons with previous surveys. The status of terns and

skimmers in southern California has not yet been finalized. I
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j INTRODUCTION

In this report, we have summarized the results of an

j extensive U. S. Fish and Wildlife Service (USFWS) of
survey

breeding seabird populations in California in 1989-1991. We have
documented the location, number of breeding birds, and species

composition of 483 nesting areas of 23 seabird species in coastalmarine and estuarine habitats. In addition, we have summarized
information but not provided current population estimates for

inland nesting areas of 4 species which nest on the coast and in
• interior California as well as 3 species which only nest in

interior California. The total estimated population of breeding
seabirds on the coast of California exceeded 643,000 breeding

I birds in 1989-1991. Species examined in this report are listedin Table I. In Volume I, we have provided: research methods,
species accounts, population estimates for each species at each

I colony, summary maps of colony locations, literature cited and• indices to data on colonies (alphabetical by colony name or
numerically by California and USFWS colony numbers). In Volume

i II, we have provided: detailed colony and subcolony locations
t indicated on sections of 7.5-minute topographic maps and various

appendices providing summarized raw data.

i In 1989, we surveyed the outer coastal region of northernCalifornia (Oregon border to Point Reyes, Matin County) and
central California (Point Reyes to Point Conception, Santa

I Barbara County)(Fig. i). These coastal areas had been surveyedcompletely for the first time in 1979-1980 (Sowls et al. 1980).
In 1990, we surveyed the coasts of San Francisco, San Pablo and
Suisun bays, an area that was not surveyed previously. In 1991,

I we surveyed the Channel Islands off the coast of southernCalifornia in addition to most of the outer mainland coast

(excluding many estuaries and beaches). The Channel Islands had

i been surveyed completely for the first time in 1975-1978 (Hunt etal. 1979, 1980) although the outer mainland coast had not been
surveyed previously. We supplemented our surveys with

j information on nesting areas of certain species (mainly terns andskimmers and interior nesting areas) provided by other
researchers.

I Our main goals were to provide current estimates of thenumbers of breeding birds at each colony in California and to
compare the size of breeding seabird populations to numbers

i reported from 1975-1980 in the Cataloq of California SeabirdColonies (Sowls et al. 1980). In 1989-1991, we aimed:

i) to determine the sizes of breeding populations for all
nesting areas at which estimates were obtained in 1975-1980;

2) to determine the sizes of breeding populations at other

I nesting areas that were known to exist (based on earlier

t I-i
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historical information) but at which estimates were not i
obtained in 1975-1980; m

3) to search for and determine the sizes of breeding
populations at "newly-discovered" nesting areas which had g
been established recently or overlooked in previous surveys;

4) to summarize data from other researchers on seabird I
populations for species or areas that were not surveyed in

_mw

1989-1991; i5) to provide additional historical data on the locations of
nesting areas and numbers of breeding seabirds than already
provided in summaries found in Hunt et al. (1979) and Sowls
et al. (1980); and I

6) to document our methods and results in detail to facilitate m
comparisons to 1989-1991 data in the future. |
Current estimates of breeding seabird populations were

needed by Minerals Management Service (MMS) and USFWS for m
evaluation of possible offshore oil and gas leases in California,
on-going offshore oil production in southern California and
transportation of oil in coastal waters throughout the state. |
Marine bird populations have been one of the most visibly-
affected of all marine resources by marine oil spills in
California (Dawson 1911, 1923; Aldrich 1938; Moffitt and Orr |1938; Smail et al. 1971; Straughan 1971; Ainley and Lewis 1974;
Sowls et al. 1980; PRBO 1985; Ford et al. 1987; Stenzel et al.

1988; Page et al. 1990; and see Piatt et al. 1990, 1991). In i
addition, USFWS has required current information for the overall W
management and monitoring of seabird populations in California
over time. Many anthropogenic threats have confronted seabirds i
in California besides oil pollution, including: loss of nesting |
habitat, toxic chemicals, fisheries, and many forms of human
disturbance (see summary in Sowls et al. 1980). Despite many
problems, there has never been a coordinated program at the n
federal or state level to study and protect seabirds and their i
habitats in California.

A

This report also will be valuable for other federal and I
state agencies responsible for the welfare of seabirds and their
habitats (e.g. National Oceanic and Atmospheric Administration,
National Park Service, U. S. Navy, U. S. Air Force, U. S. Coast |
Guard, U. S. Forest Service, California Department of Fish and
Game, California Department of Parks and Recreation, California
Department of Transportation, California Department of Forestry,
Caliornia State Coastal Commission, California State Lands B
Commission). The information contained in this report also will
be used extensively by researchers interested in the population
sizes and status of seabirds in California and on the west coast l

I-2 i
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J of North America and those interested in surveying and monitoring

seabird populations and their habitats over time (e.g. Point
Reyes Bird Observatory, San Francisco Bay Bird Observatory,

i Pacific Seabird Group, University of California [e.g. Davis,Santa Cruz and Irvine], and California State Universities [e.g.
Humboldt, San Francisco, Sacramento, Hayward, and San Jose]).

t Other coastal managers and planners, private land owners,environmental groups and the interested public (especially the
bird watching community) also will find this report to be a

useful reference.There has been a long history of exploitation, disturbance
and impacts to populations of nesting seabirds in California,

i especially on offshore islands. Permanent human occupation ofmost of the Channel Islands and the South Farallon Islands began
in the 1800's and led to the decimation or elimination of many

i species (Ainley and Lewis 1974; Hunt et al. 1979, 1980; Sowls etal. 1980; Ainley and Boekelheide 1990). Common Murre eggs were
harvested for human consumption for many years during the late

1800'S on the South Farallon Islands and at other colonies along
the mainland coast (e.g. San Pedro Rock)(Ray 1909, Doughty 1971;
see summaries in Ainley and Lewis 1974, Takekawa et al. 1990).
In the mid 1800's, commercial logging began in old-growth

coniferous forests in central and northern California which bythe 1980's had removed over 90% of the potential nesting habitat
of the Marbled Murrelet (Carter and Erickson 1992). Coastal

i development in central and southern California during the 1900'shas reduced available nesting habitat and heavily-disturbed Least
Terns (Atwood et al. 1979, Erickson 1985). The construction of
the Crescent City breakwater in the 1930's eliminated the largest

i colony of Fork-tailed and Leach's storm-petrels in the state(Osborne 1972, Sowls et al. 1980). Dumping of toxic chemicals in
southern California led to a well-documented decline in Brown

Pelicans and Double-crested Cormorants in the 1960's and early1970's (Anderson and Gress 1983, Gress and Anderson 1983). In
interior California, a dramatic change in freshwater habitats for

i nesting seabirds has occurred due to the massive agricultural and
water developments of almost the entire central and coastal
vallies, Great Basin parts of the Sierra Nevada Mountains area
and most of southern California since the early 1800's, impacting

i especially White Pelicans, Double-crested Cormorants, BlackTerns, Caspian Terns and Forster's Terns (Grinnell and Miller
1944, Remsen 1978) .

i As a result of declining or very low populations, 3 species
of seabirds have been classified as endangered species (Brown

i Pelican, Least Tern and Marbled Murrelet) and ii species have
been classified as Species of Special Concern in California
(Fork-tailed Storm-petrel, Ashy Storm-petrel, Black Storm-petrel,
White Pelican, Double-crested Cormorant, California Gull, Gull-

I billed Tern, Elegant Tern, Black Skimmer, Rhinoceros Auklet andTufted Puffin)(Remsen 1978, Steinhart 1990). Since surveys in

I-3

!



!
1975-1980, new or continued declines in some populations i
(especially Common Murres, Marbled Murrelets, California Gulls l

and White Pelicans) had been noted or could be expected as a
result of changes in nesting habitat and substantial mortality of
many seabirds due to gill-net fishing, oil spills and the intense
1982-1983 E1 Ni_o-Southern Oscillation (ENSO) event (At}tins and
Heneman 1987; Ford et al. 1987; Carter and Erickson 1988, 1992; I
Stenzel et al. 1988; Ainley and Boekelheide 1990; Page et al. i
1990; Takekawa et al. 1990). On the other hand, increases in
certain populations also have been noted, especially Brown
Pelicans, Double-crested Cormorants, Caspian Terns and Rhinoceros !Auklets (Gill and Mewaldt 1983, Ainley and Boekelheide 1990,
Stenzel et al. 1991, Ingram 1992). Clearly, the numbers of
breeding seabirds have changed over time due to natural and
human-related factors. Periodic updates of their status are I
required over large geographic areas to identify and determine
the degree of such changes as well as to manage prudently for

their welfare in many areas over time. |
It has been difficult to describe and interpret declines and

increases for many seabird populations in California, especially
when most populations have not been monitored annually. Only J
four major long-term monitoring programs have existed for some
time in California: 1) since the late 1960's, annual monitoring

of all colonies of Brown Pelicans has been conducted by the _
University of California Davis and Channel Islands National Park;
2) since the late 1960"s, all colonies of the Least Tern have &_
been monitored through a program coordinated by the California $Department of Fish and Game; 3) since 1972, the Point Reyes Bird
Observatory has monitored all seabird populations at the Farallon
Islands National Wildlife Refuge under a cooperative agreement
and funding from the U. S. Fish and Wildlife Service (through the g
San Francisco Bay National Wildlife Refuge Complex); and 4) since
1985, an annual monitoring program for certain species in the •
Channel Islands (including Brown Pelicans) has been conducted by |
Channel Islands National Park. Smaller monitoring programs have
existed for: 1) several tern species and California Gulls in

southern San Francisco Bay (San Francisco Bay Bird Observatory i !through agreement with the San Francisco Bay National Wildlife
Refuge Complex); 2) California Gulls at Mono Lake (Point Reyes
Bird Observatory and Mono Lake Committee); and 3) species found
on other National Wildlife Refuges throughout the state. These l
long-term monitoring programs have been instrumental in
documenting trends in seabird populations throughout the state.
In addition, studies conducted in association with monitoring |
programs have helped to explain how sizes of seabird populations
respond over time in relation to prey resources, interactions
with other species and human impacts. However, trends observed •
from these programs must be interpreted with caution and have g
limited application to other species or other parts of the state.
Many species and coastal areas have not been examined regularly _
or in a standardized fashion. For most nesting areas, our |
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i knowledge of breeding populations has been derived mainly (or
solely) from information obtained through detailed or broad-scale
surveys in 1965-1970 (Delong 1967; Crossin and Brownell 1968;

i Delong and Crossin 1968; Huber 1968; Osborne and Reynolds 1971;Osborne 1971, 1972) and 1975-1980 (Hunt et al. 1979, Sowls et al.
1980).

I The description of trends from data that have not been
obtained annually can be difficult depending on: the degree of

i standardization of population estimates (census methods, data
collection effort and method of data handling), amount of
population change that has actually occurred, amount of annual
variation in population size, the length of time that has elapsed

i between survey periods and the amount and quality of other datathat support or refute a particular trend. Such trend
assessments often require specific studies and analyses beyond

i the scope of this report. Annual variation in population size• has been of particular focus to many researchers. It has been
shown to occur in the size of many seabird populations at the

i South Farallon Islands due to the varying nature of prey
resources (especially rockfish Se_as_s sp.) dependent on the
California Current Upwelling System (Briggs et al. 1987, Ainley
and Boekelheide 1990). Periodic ENSO events have been shown to

i impact the numbers of breeding birds and breeding success there.Breeding attempts and/or success (and hence future recruitment)
as well as adult and/or subadult mortality levels can be _

i relatively high or low for some species (Stenzel et al. 1988; ....Ainley and Boekelheide 1990). Such variation also has existed in
the outer Channel Islands where a rockfish diet has predominated

i (Hunt et al. 1979) as well as in the inner Channel Islands for
Brown Pelicans where the prey base was composed of Northern
Anchovy, Enuraulis mordax (Anderson et al. 1982).

i Despite annual variation in the population size of somespecies in some areas, longer-term changes in populations have
been shown to result from particular series of years of above-

._ average or below-average reproduction, large-scale changes in

| prey resources, significant changes in nesting habitat and human
impacts (Ainley and Lewis 1974, Sowls et al. 1980, Anderson and
Gress 1983, Spear et al. 1987, Carter and Erickson 1988,

i Boekelheide and Ainley 1989, Hunt et al. 1979, Ainley andBoekelheide 1990, Takekawa et al. 1990). Such changes should be
most evident and frequent for species that occur near or at the

i end of their breeding ranges on the California coast.
In this report, we have determined and provided current

I population estimates for breeding seabirds, discussed censusdifficulties in recent and past surveys, made brief comparisons
_ with previous data to identify possible trends and cited other

data which support, refute or confuse these trends. In 1989-

i 1991, we conducted surveys and treated raw data in a standardizedfashion to achieve breeding population estimates that were

I I-5
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similar in nature but were not exactly comparable to estimates E
provided in Hunt et al. (1979) and Sowls et al. (1980). Surveys l

of seabird colonies over large coastal areas in one year only
permitted rough estimates of the number of breeding birds for
many species at most colonies in the survey year. We have g
presented our methods in detail, presented raw data along with
the non-rounded breeding population estimate (i.e. rounded only
to the nearest breeding bird), provided more specific maps of J
nesting areas, entered data in databases and archived data in
detail. It is our hope that future researchers will be better
able to reconstruct how we derived estimates for more direct
comparisons with their future surveys. 9_
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!Tabte 1. Species of bree_no seab|rds in California and abbre_ations used in th_s report.

Scientific u... and Fm-ity _ _ _iattm

I(Fmi ty Mydr_t Idae)
Oceenodrcma furc_ta Fork-tai led S_cm'_-petFet FTSP
Q. teuc_rh_ Luch*s Stonm-petret LI_P
O. hcmochPoe Ashy Storm-petter _ _lb
O. mercia BLack Sto4"m-p_reL IIl.SP 11
Pelicans (F_Ly PeLecanidae)
Petm +r'ythrqcyr_h_ _er_can White htic_

B- occ+_atf+ ero_ Petimm mu_ J_
EollorlllCl (Fmlty Ph4stlscrocoPacidee)
Phalacrocorex _ Doubte-crested Cormorant I)CCO
E- _ntc|ttatus 8ranges Core_-ant _ /
P. cetem_ _t_ic _ - l

(Famity Heemotop_idae)
llemotonus cettia_ _er_cm Oystercatcher kqOY i

II. _ JWerican Btack Oystercatcher 8L_ ,"_
II. bec4vmmi_n. =mttiatus Btack x _VeericamOystercatd_r Hybrtd BAOY II
Gu(Is (FImlty Laridae; Sub-f_ty Larinae)

he_ Hem's 6utt HEEG _li.
L. detak_-ensis Rir_-bilted Outt mmu .|L. catifornfc_s ¢atifornia CuLt CAGU
L. occide_tat+s Western 6utt UEOU.

I.. gtaucesc_ls Gtaucous-utr_ed GuLL _ _il

ITerns (FamiLy Lap|dee; Sub-famiLy Sternidee)
l_|idonies niger BLack Tern BLTE
_erne _ GutL-hi LLed Tern GBTE
f- ca_ia Caspian Tern CATE
_. _ Forster's Tern FOTE |f. atbff_ Leest Tern LErE
S. mxtm Royal Tern

S. etemr_ Elegant Tern ELTE Jill

ISk+_es's (FamiLy Ryr_opidee)
niger BLack Ski_er B4.S_

Ur___.,_'A'uks(Faimit_,"ALc|droe) _ 14_q"re CONU !CelX_Us _ Pigeon GuiLLemot PIGU
B_us mm_s_-_s Iqar_ted Nurretet
S,mthtiboPa_hus l_t_u_ Xantus' Murretet X._U

s teut ic_Is Cassin+s _ktet _ i
Cero_nca mormceral;a Rhinoceros Auktet RII_ IIpr_tercula cirrhete Tufted Puffin TUPU

i
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I METHODS

Surveys of nesting seabirds in California were conducted

i over a three-year period from 1989 to 1991. However, each partof the coast was surveyed in only one year each:

I 1989 Surveys in Northern and Centra_
i) mid April to mid May - USFWS conducted Pigeon Guillemot and

Marbled Murrelet boat surveys and transects, Leach's Storm-
petrel mistnetting, and mainland surveys between the Oregon
border and Eureka;

i 2) mid May to late June - USFWS conducted a complete survey ofall colonies on the outer coast (including Castle Rock and
the Farallon Islands National Wildlife Refuges), using

i boat, mainland, and/or aerial photograph surveys between theOregon border and Point Conception;

g 3) July to mid September - USFWS conducted Leach's and Ashy
storm-petrel mistnetting, burrow/crevice counts, and
mainland surveys at selected colonies between the Oregon
border and San Francisco, including Castle Rock and the

i South Farallon Islands National Wildlife Refuges;
4) April to July - Point Reyes Bird Observatory (PRBO)

I conducted correction factor counts, breeding phenology, andground and boat surveys on the South Farallon Islands
National Wildlife Refuge; and

I 5) USFWS surveys were supplemented with population estimatesfor Least Terns nesting in San Francisco Bay and in San Luis
Obispo and Santa Barbara counties.

!
1990 Surveys in the San Francisco Bax Area

m 6) June to July - USFWS conducted a complete ground
boat and

survey of colonies in San Francisco, San Pablo, and Suisun
bays, except for colonies located within most salt ponds or

i certain other restricted areas. In addition, a morecomplete boat survey of Humboldt and Arcata bays was
conducted; and

N 7) USFWS surveys were supplemented with published and
unpublished data for colonies of Double-crested Cormorants,
California Gulls, Western Gulls, Caspian Terns, Forster'sm

n Terns and Least Terns that were not surveyed by USFWS in the
San Francisco Bay area.

,!
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of Southern _ I

1991 Surveys

8) January - USFWS conducted a reconnaisance trip in Channel
Islands National Park, including mistmetting of Ashy Storm-
petrels and Cassin's Auklets at Prince Island; U

9) April - USFWS conducted mistnetting of Ashy and Leach's
Storm-petrels, conducted Xantus' Murrelet crevice counts |and banded adult Xantus' Murrelets in the Channel Islands;

I0) May to mid June - USFWS conducted a complete survey of all i
colonies in the Channel Islands (especially Channel Islands
National Park), using boat, ground, mistnetting and aerial

photograph surveys; i

11) Late June to late July - USFWS conducted a complete survey
of the mainland coast from Point Conception to the Mexican in
border (using boat and ground surveys), except for tern and gskimmer colonies. In addition, Leach's, Ashy and Black
storm-petrel mistnetting was conducted on the Channel

Islands; i

12) October - USFWS conducted detailed burrow/crevice counts in

the Channel Islands; R
g

13) February to September - University of California Davis
conducted detailed ground and boat surveys of Brown i
Pelicans and Double-crested Cormorants at West Anacapa |Island;

14) February to September - Channel Islands National Park
conducted ground and boat surveys for certain species at U
Santa Barbara and East Anacapa islands and assisted USFWS

surveys in the Park; and
n

15) USFWS surveys were supplemented with published and
unpublished information on nesting terns and skimmers along

the mainland coast, i

Interior _ i iWe supplemented information on coastal nesting areas of
seabirds from 1989-1991 with general summaries of nesting areas
of several species in interior California, including: White

Pelican, Double-crested Cormorant, Ring-billed Gull, California I
Gull, Black Tern, Gull-billed Tern, Caspian Tern, Forster's Tern,
and Black skimmer.

m

Our basic objectives were to obtain counts of the numbers of I
nests, birds, and/or potential nest sites at nesting areas using
several survey techniques, either at the peak of the breeding
season or when peak numbers of breeding birds could be counted. m
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i However, raw counts of nests on a particular census day were

usually minimal since they excluded birds that were not nesting
that day but did nest at some point during the breeding season

i (i.e. birds did not lay eggs until after the census day and/orbirds laid eggs and underwent nesting failure before the census
day). Similarly, raw counts of birds were usually minimal both

I for the above reason and since they excluded breeding adults thatwere away from the colony foraging at the time of the count. On
the other hand, counts of potential nest sites (usually burrows

i and crevices) would have produced closer to maximal estimates of
numbers of breeding birds since not all potential sites were
used. Thus, to derive realistic estimates of the numbers of
breeding birds at nesting areas, it was necessary to adjust raw

i counts of nests, birds or sites with correction factors toaccount for breeding birds that would be incorrectly included or
not included in estimates. The degree of adjustment of raw data

i varied between species. For some species, numbers of nests orbirds were not adjusted, either because it was not necessary or a
suitable correction factor was not available.

Below, we have decribed the census techniques used and
have

discussed how correction factors were applied to derive estimates
of the numbers of breeding birds of each species at each colony.

I We have taken some of the description of census techniques fromSowls et al. (1980) and Takekawa et al. (1990) so that slight
differences can be highlighted. In the later section "How to use

i maps and tables", we have outlined how data have been presented• in tables and maps and have discussed the two colony numbering
systems used in this report.

SURVEY TECHNIQUES

i Boat surveys - All sections of coastline (except for Tomales Bayand certain large sandy beach sections of Monterey Bay and along
the mainland of southern California) were surveyed by boat one or

i more times in 1989-1991. Counts were made using 7X or 10X
binoculars or the unaided eye from 14-foot (4.3 m) Zodiac
inflatable boats powered with 25 hp outboard engines. These
small boats allowed close access to shoreline areas which were

i often difficult or impossible to view otherwise. Wheneverpossible, direct counts of nests and individual birds were made.
Usually, the boat was slowed or stopped and 1-3 observers counted

i birds and/or nests at the same or adjacent portions of thecolony. Counts were repeated when possible and/or necessary to
ensure accuracy. Birds observed flying to or from a colony or

i those sitting on the water near a colony were also counted for
some species. Roosting birds were counted separately from
breeding colonies.

i _ transects - Coastal at-sea transects were conducted frominflatable boats between the Oregon border and Humboldt Bay

i I-ii
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n
mainly in late April 1989 and along certain more southerly D
sections of coast from late May to late June 1989. Fixed-width
transects were oriented parallel to and 200-600 m off shore.
Birds on the water or flying were counted out to distances of
150-250 m on either side of the boat by one or two observers as i
the boat moved along at moderate speeds. At times, the boat was
slowed or stopped to search with 7X or 10X binoculars or more m
closely examine distant birds. Transects were conducted |
primarily to systematically document numbers of Pigeon Guillemots
end especially Marbled Murrelets along certain coastal sections

(see Appendix 5). N
Mainland surveys - Except for the North and South Farallon
Islands, Redding Rock and Point Saint George Lighthouse, all
islands and offshore rocks in northern and central California are i
within 1 km of the mainland. Counts of nests and/or birds on
nearshore rocks, islands, and mainland cliffs often were made _
from mainland promontories or overlooks using 7X or 10X |binoculars or 60-120X telescopes. Generally, these counts
underestimated populations since only the landward sides of h.

colonies were visible. However, these counts were at times i
higher than those obtained from boats due to better observing U
conditions, especially on the landward side and tops of tall
rocks and islands and in some areas that were inaccessible by i
boat. |
Landi_s and burrow/crevice counts - When possible, landings were
made on some islands and rocks from inflatable boats to obtain •
more accurate counts, except at colonies of Double-crested and U
Brandt's cormorants and Common Murres (plus haul-out and breeding
rookeries of marine mammals) which were especially sensitive to
disturbance. When we landed on an island, we counted cormorant, U
gull, and oystercatcher nests and burrow/crevlce sites of storm-
petrels and alcids. Island visits during the breeding season i
were kept as brief as possible to minimize disturbance to nesting !birds.

Extensive counts of burrow/crevice sites mainly for Xantus' B
Murrelets, Cassin's Auklets and Rhinoceros Auklets were conducted U
after the breeding season at large colonies at Castle Rock and
the South Farallon Islands National Wildlife Refuges and Castle
Rock, Prince Island, Gull Island, Santa Barbara Island and Sutil !
Island in Channel Islands National Park. Since these islands and

rocks were fairly small (except for the South Farallon Islands m

and Santa Barbara Island), we individually counted all Iburrow/crevice sites and estimated numbers only for very small,
inaccessible areas of large colonies. The sizes of burrows and
crevices were classified as small (i.e. storm-petrel), medium i
(i.e. Xantus' Murrelet, Cassin's Auklet) and large (i.e. Pigeon R
Guillemot, Xantus' Murrelet, Rhinoceros Auklet, Tufted Puffin).
At Castle Rock National Wildlife Refuge, Del Norte County, we
estimated the number of sites for a portion of area 2. Here, |

1-12 i

!



I
J numbers of sites were estimated using 10 foot x i0

six foot

plots. Areas for extrapolations were determined using a map

l _ traced from an aerial photograph which was put to scale using
• ground tape measurements between conspicuous landmarks. In areas

2 and 10-13, numbers of sites were estimated based on numbers
(and percentages of different burrow sizes) observed when walking

I around the northern periphery. These areas on the northeast sidehad very fragile soil riddled with burrows; in addition, area 13
was very steep.

i - In northern and central California, all known
S_rvevs

Common Murre colonies and all Double-crested and Brandt's
cormorant colonies estimated at i00 or more breeding birds in

i Sowls et al. (1980) were aerially surveyed once in 1989: i)central California colonies between Gualala Point Island and
Pismo Beach (including the Farallon Islands) were surveyed on 23-

i 24 May; 2) northern California colonies between the Oregon borderand Cape Vizoaino were surveyed on 30-31 May; and 3) northern
California colonies in between Cape Vizcaino and Gualala Point

i Island were surveyed on 16 June. In southern California, all
known Brown Pelican colonies and Double-crested and Brandt's
cormorant colonies estimated at 100 or more birds in Hunt et al.
(1979) were aerially surveyed twice in 1991 (16-17 May; 15-22

I June). We added some cormorant colonies which appeared largerthan i00 breeding birds during flights. At some colonies, we
also were able to obtain complete counts of Western Gull and

Pelagic Cormorant nests and birds in photographs.
Surveys were conducted in the refined manner developed by

Takekawa et al. (1990). Surveys in northern California were

l flown at 50-90 knots from a single engine, wing-over Cessna 150or 182 aircraft at altitudes of 400-500 feet (120-150 m). In
central and southern California, a twin engine, wing-over

i Partanavia aircraft was used at altitudes of 400-650 feet (150-200 m). At Point Bennett and Castle Rock in Channel Islands
National Park, photographs were taken from altitudes greater than

i 1,000 feet (300 m) due to concern about possible disturbance to
marine mammals. Colonies were photographed completely by two
photographers, each using a 35 mm camera set at rapid shutter
speeds (1/500 or 1/1000 secs), a 300 mm telephoto lens, and color

i slide film (ASA 400). To ensure complete coverage, all nestingareas were photographed several times on several passes. Both
photographers used powerwinders for faster exposures and one

i photographer shot through an open window. Overview photos werealso taken using a 50 mm lens and color slide film (ASA 64 in
1989, ASA 200 in 1991). We attempted to pass directly over

i colonies to minimize oblique photographs. However, when
surveying the South Farallon Islands, passes were flown farther
off the island due to steep topography and to prevent
disturbance. Only a few Common Murres at one or two colonies but

j no cormorants flushed during our surveys.
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Slides of the highest quality (closest and clearest) were •
selected for counting. Overviews aided in identifying and

mm

piecing together close-up views of each colony. Slides were
projected using a slide projector with a zoom lens (100-150 _m)
onto large white paper. Count areas were demarcated using m
landmarks or colony outlines. Slides were intensively searched
by two observers who dotted each bird and nest with a felt tip
pen and later tallied them with a hand-held counter. Due to the |
high resolution of our slides, we had little difficulty counting
birds and/or nests. When cormorant species occurred together,
we often distinguished species using different body sizes, throat
colors, and nest types. However, we usually confirmed W
identification during boat and ground surveys.

!
netting of nocturnal seabirds (especially storm- #Mist

petrels) has been used extensively to sample populations for
various purposes (Ainley et al. 1974, 1976; Harris 1974 ; Furness
and Baillie 1981; Copestake et al. 1988; Emslie et al. 1990). In
1989, we made several overnight visits to 8 colonies in northern e
California and conducted nocturnal mist netting to capture storm-
petrels (Table 9, Appendix 3). In 1991, overnight visits and •
mist netting efforts were used to capture storm-petrels and |
alcids (Xantus' Murrelets and Cassin's Auklets) at 7 colonies in
southern California (Table 9, Appendix 4). By capturing birds in i
mist nets, we determined: 1) which species of storm-petrel were |present at colonies; 2) relative numbers of each species
captured; 3) breeding phenology of storm-petrels and Cassin's
Auklets; and 4) population estimates of certain species of storm-
petrels at certain colonies, using capture-recapture analyses. l
In addition, we noted vocalizations of storm-petrels and alcids

that were not captured in mist nets. i
a

We erected 7-foot (2.1 m) high x 30-foot (9.1 m) long nylon
mistnets (1.5 inch [3.8 cm] mesh, four shelf) to capture storm-
petrels at all colonies in California. One exception occurred at
net site 2 on Prince Island (Santa Barbara County) where a 7-foot
high x 18-foot long mist net better fitted a 25-foot long rock
outcropping. Usually, nets were oriented parallel to shore or on

the tops of islands and as near as possible to potential nesting _
habitats. At all colonies in northern California and some

colonies in southern California, mistnetting was conducted on m
only one night within a 2-week period. However, at Prince, Santa |
Barbara and Sutil islands (Channel Islands National Park) in
1991, mistnetting was conducted nightly during visits of up to 8
days (Appendix 4). These islands required greater effort to
sample due to the large area of potential nesting habitat. One W
planned 7-day excursion to Prince Island in April was abandoned
after 2 short nights of mist netting due to extremely windy i
conditions. At Santa Barbara and adjacent Sutil Islands, we mist
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i netted at several sites around the islands to sample as much of

the area as possible (Figure 11, Appendix 4). One mist net (site
1) placed in front of a small cave at Elephant Seal Point, Santa

i Barbara Island, was specifically erected for capturing Cassin'sAuklets.

i _ luring - We attracted storm-petrels to net locations bybroadcasting recorded vocalizations from small portable cassette
tape players placed beside the mist net. This technique has been

i referred to as "tape luring". Cassette tapes of Ashy Storm-
petrel vocalizations recorded at the South Farallon Islands by D.
G. Ainley in the early 1970's were provided by the Point Reyes
Bird Observatory. Leach's Storm-petrel vocalizations that had

i been recorded in Maine also were provided by D. G. Ainley. Tapesof Fork-tailed Storm-petrel vocalizations recorded in the Barren
Islands, Alaska, were provided by T. R. Simons. Black Storm-

i _ petrel vocalizations recorded by D. G. Ainley in Baja California,

_ Mexico, were provided by C. A. Drost.

i The amount of broadcast time for each netting night
(summarized in Appendices3 and 4) was not standardized and
depended on bird activity and the targetspecies at the colony
surveyed. In northern California, we targeted Leach's Storm-

I petrels, the most abundant species, except at Bird Rock (MarinCounty) where only Ashy Storm-petrels occurred. In southern
California, Ashy Storm-petrels were targeted as the most abundant

i species, with lesser emphasis on Black and Leach's storm-petrels.When more than one species nested at a colony, we typically
broadcasted vocalizations of each species during their respective
peak activity periods. For example, Fork-tailed and Black storm-

i petrels have been shown to be most active at colonies within 1-3hours after full darkness (Harris 1974, Hunt et al. 1979). For
these species, we broadcasted their vocalizations for 1-2 hours

i after dark and on a more random basis afterwards. Leach's Storm-petrels have been shown to be most active from midnight until
dawn (Ainley et al. 1974, Harris 1974). In southern California,

i we broadcasted Leach's Storm-petrel vocalizations after about
0100 hrs. Ashy Storm-petrels have been shown to be active from
1-2 hours after darkness throughout the night (Ainley et al.
1974, 1976) and we broadcast their vocalizations throughout the

i night. We also oscillated the broadcast of differentvocalizations interspersed with silent periods when birds were
not being captured. This action often changed the amount of

i activity by storm-petrels aroundthe net site.
Bandinu - Captured storm-petrels were fitted with standard U. S.

i Fish and Wildlife Service incoloy leg bands. In 1989, stage of
incubation patch development (see below) was recorded for all
birds whereas primary, retrix and body molt and rump color type
(Leach's Storm-petrel only) were recorded for many but not all

i__ birds. Rump color type of Leach's Storm-petrels was scored• according to Ainley (1980) from a completely-white rump (score=l)
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to a completely-dark rump (score=ll). For all species of storm- •
petrels captured in 1991, we systematically recorded: stage of J

the incubation patch; body, primary and rectrix molt; wing chord,
tail, culmen, and tarsus lengths; and rump color type (Leach's j
Storm-petrel only). m

For Cassin's Auklets and Xantus' Murrelets, captured birds i
were fitted with standard U. S. Fish and Wildlife Service g
stainless steel leg bands. For Cassin's Auklets, data were
collected on stage of the incubation patch (see below), primary
molt and iris color (see Manuwal 1972, 1978; Emslie et al. 1990).
On Xantus' Murrelets, data were collected on stage of the e
incubation patch, wing chord, culmen, and tarsus lengths, bill
depth, and plumage color morphs. Plumage color morphs followed j
Jehl and Bond (1975). i
IncubatioD p__ - The stage of the incubation patch was scored i
from 0-5 as follows: |

0 - Completely covered with down (i.e. no brood patch). L--

1 - 5-50% defeathered (i.e. partially downy). •
1.5 - 50-95% defeathered (i.e. partially downy). m
2 - 95-100% bare, unvascularized.
3 - 95-100% bare, vascularized.
4 - 5-50% refeathered (i.e. refeathering). g
4.5 - 50-95% refeathered (i.e. refeathering).
5 - 95-100% refeathered (i.e. no brood patch but careful

inspection showed refeathering, the bird regurgitated !prey or stomach oil intended for its young or the bird
showed the regular molt pattern of adults).

t

In 1991, these scores were better standardized for storm- I
petrels. In 1989, 4.5 scores were sometimes lumped with scores

of 4, respectively.
E

The stage of the incubation patch was used to determine the
breeding status of each captured bird. Inspection of incubation
patches has been a common method of separating breeding birds
from non-breeding birds, used widely in studies of seabirds and m
other birds. In all well studied avian species, only breeding
birds develop incubation patches (Jones 1971), although pre- j
breeding, failed and post-breeding birds may have an incubation l
patch for some period of time when they are not actively
incubating or raising chicks. In storm-petrels, several
researchers have reported that nonbreeding birds at times will |
develop an incubation patch (Furness and Baillie 1969, Harris
1969, Wilbur 1969, Scott 1970). While this assertion has not
been proven, most researchers have avoided the use of incubation J
patch stage as the sole indicator of breeding versus non-breeding I
status. Another unusual feature of storm-petrels incubation
patch cycle is that defeathering can begin far ahead of egglaying i
(Ainley et al. 1974, 1976). Thus, the presence of an incubation |
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i patch in storm-petrels did not necessarily indicate that eggs had

been laid already. Other researchers have grouped birds into
breeders and nonbreeders based on average wing lengths and

i whether or not captured birds regurgitated (Ainley et al. 1974,Furness and Baillie 1969). These methods also have not been
proven for separating breeders from non-breeders. Although these

l methods may be adequate for analyzing groups of captured birds,these criteria were not adequate for establishing the breeding
status of each bird. Given these difficulties and our desire for

a repeatable technique that could be used in the future, we used
stage of the incubation patch as the sole determining factor of
breeding status in storm-petrels.

j The use of incubation patch stage to determine breedingstatus of a captured bird depended on the time of year and the
species considered. For Leach's Storm-petrels, all birds with an

i incubation patch score of 0, as well as birds with a score of 1after mid-May (Figures 9, 10), were considered to be not
breeding. For Ashy Storm-petrels, all birds captured in January

i and April were considered to be breeders that were visiting the
colony early in the year. After April, all birds with a brood
patch score of 0 or 1 were considered nonbreeders (Figures 10,
12, 13). For Black Storm-petrels, all birds captured in May were

considered breeders since these birds arrived later to the colonythan did other species (Everett 1991) and some breeders may not
have developed incubation patches yet (Figure 13). After May,

birds with a score of 0 or 1 were considered to be nonbreeders.We also used incubation patch data to estimate timing of breeding
in storm-petrels in northern and southern California (Figures 14-

i 16) and in Cassin's Auklets in southern California (Figure 17).

BREEDING PHENOLOGY, ATTENDANCE PATTERNS AND CORRECTION I_ACTORS

Information on breeding phenology and attendance patterns of
seabirds at their breeding colonies in California were important

i for: i) conducting counts at the peak of the breeding season orwhen peak numbers of birds could be counted; and 2) developing
adequate correction factors for adjusting raw counts of nests,
birds and sites to derive population estimates.

_ of surveys - We scheduled surveys along different
sections of the California coast in 1989-1991, based on past

t information on breeding phenology, information from monitoringprograms early in the survey year and our observations early in
the breeding season. Our goal was to survey colonies when peak

i numbers of nests and birds could be counted at colonies which
usually occurred between the end of egglaying and before fledging
had occurred. It was impossible to survey each species at each
colony during this narrow window of time due to different

j phenologies between species and the large numbers of colonies andlarge sections of coast that were surveyed. However, based on
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our examination of breeding phenology in California, there was a •
period of about a month where it was possible to survey most m

colonies and species at the appropriate time, given good weather
conditions and almost continuous surveying efforts. Certain
species in some areas were surveyed earlier because bird counts B
were higher and/or time consuming (Marbled Murrelets and Pigeon
Guillemots), mist netting was conducted over the entire breeding m
season (storm-petrels) and burrow/crevice counts at large |
colonies were conducted after the breeding season when necessary
to prevent disturbance to nesting seabirds and marine mammals.
Based on diurnal attendance patterns known at the South Farallon
Islands (Ainley and Boekelheide 1990) and the experience of J
previous researchers (Sowls et al. 1980), we conducted many
surveys (especially boat and ground surveys) as early in the day
as possible when numbers of birds attending colonies were l
highest. Fortunately, the best weather conditions for obtaining
accurate counts and covering long distances by boat also occurred

in the early part of the day. I

Breeding phenolouv - Most knowledge of the timing of breeding of
seabirds in California has come from studies at the South
Farallon Islands (summarized in Ainley and Boekelheide 1990) and l
in the Channel Islands (summarized in Hunt et al. 1979). Sowls
et al. (1980) summarized data on breeding phenology and depicted a
variation between different areas of the California coast. |
Point Reyes Bird Observatory has annually determined the breeding
phenology and colony attendance patterns of several species at
the South Farallon Islands since 1972. The University of •
California (Davis) has studied timing of breeding in Brown U
Pelicans and Double-crested Cormorants since the late 1960"s

(e.g. Anderson and Gress 1983). The University of California •
(Irvine) conducted many studies of several species in the Channel |
Islands during the 1970's. Since 1985, Channel Islands National
Park has monitored breeding phenology in certain species (Brown im
Pelicans, Double-crested Cormorants, Western Gulls, Xantus' |
Murrelets and Cassin's Auklets).

In 1989, the timing of breeding of i0 seabird species (Ashy i
Storm-petrels; Double-crested, Brandt's and Pelagic cormorants; m
Western Gulls; Black Oystercatchers; Common Murres; Pigeon
Guillemots; and Cassin's and Rhinoceros Auklets) was determined
at the South Farallon Islands (Figure 2; Emslie and Sydeman •J
1989). Samples of nest sites (n > 30, except for Ashy Storm-
petrels and Black Oystercatchers) were monitored every 1-5 days

to determine the number and timing of first clutches initiated, g
hatched, and fledged, as well as second and replacement clutches
(Figures 2, 3). For Marbled Murrelets which nest in old-growth
forests along the coast, information on breeding phenology in *D
1989 (Figure 4) was derived from studies by the University of I
California (Santa Cruz) and others in central California (Naslund

1990, Singer et al. 1991). i
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i In 1991, breeding phenology in southern California was

determined for only a few species in Channel Islands National
Park (T. Ingram, unpubl, data). Detailed monitoring of Brown

i Pelicans at West Anacapa Island provided data on breedingphenology at this colony (Figure 18; Gress 1992).

I Attendance patterns - Diurnal attendance patterns have beenstudied in detail previously at the South Farallon Islands

i (Ainley and Boekelheide 1990). In 1989, attendance patterns of 7

i seabird species (Double-crested, Brandt's and Pelagic cormorants;
Western Gulls; Common Murres; Pigeon Guillemots; and Tufted
PuffiIhs) were determined there (Figures 5, 6; Emslie and Sydeman
1989). Attendance patterns of Pigeon Guillemots and Tufted

i Puffins also were examined by USFWS at 3 colonies in northernCalifornia in 1989 (Figure 7). At the South Farallon Islands,
plot attendance by breeding and non-breeding adults was

I determined for four periods (0600-0800, 1000-1200, 1400-1600,1800-2000 hrs PDT) throughout one day at 15-day intervals from 15
April to 31 July (Figures 5, 6, and 8). In addition, Pigeon

i Guillemots rafting around the South Farallon Islands were counted
on the same schedule (Figure 6) and Rhinoceros Auklets arriving
at dusk at two nesting areas on Southeast Farallon Island were
counted on the same 15-day schedule (Figure 8). In 1991, diurnal

I attendance patterns were not examined in southern California.1
Correction factors - Over many years of seabird monitoring around

i the world, seabird researchers have recognized that correction
factors were required to derive population estimates from raw
counts for many species (e.g. Ainley and Boekelheide 1990). Such
correction factors required specific knowledge of breeding

i phenology and colony attendance patterns. In addition to annualmonitoring work, PRBO conducted specific counts of the numbers of
nests and birds in various plots and areas on the South Farallon

i Islands in 1989 (Emslie and Sydeman 1989). From these counts, we• calculated 2 types of correction factors (J and K) for use in
adjusting raw counts of nests and birds to obtain breeding

i population estimates where:
J = the total number of active nests over the breeding

season divided by the number of active nests that

i would be counted on a single census day. J wascalculated every 15 days from April to July 1989 from
samples of monitored nests at the South Farallon

I Islands (Figure 3; Table 2).
K = the total number of breeding birds over the breeding

i season divided by the number of birds (breeding and
non-breeding) that would be counted at a particular
time on a single census day. K was calculated for
four periods of day every 15 days from April to July

I 1989 for samples of monitored nests in plots at theSouth Farallon Islands (Figures 5, 6; Table 2).
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We applied J and K correction factors to raw counts of nests D

and birds to derive estimates of the numbers of breeding birds in i

a standardized fashion. Thus, future researchers could either
repeat our technique or modify it as necessary, allowing for more
direct comparisons. Without the large additional effort required I
to evaluate previous surveys, we were unable to directly compare
our results to those of 1975-1980 surveys. It was not always
clear how their raw counts were adjusted to derive population U
estimates and such adjustments varied between colonies and
investigators. In northern and central California, this less-
standardized approach was adopted because of highly-variable n
observation conditions during counts in 1979-1980 at many U
colonies (A. L. Sowls, pers. comm.). In 1989-1990, we collected
data in a highly standardized fashion under mostly-excellent
observation conditions, making it possible and appropriate to J
then adjust raw counts with standardized correction factors.

We calculated "approximate" J and K correction factors by
averaging from 2-6 daily values during the peak of the breeding gm

season (between the dates of median laying and median fledging)
on the South Farallon Islands (Table 2). We felt that mean •
values would be better to apply to raw counts at other colonies m
where the exact timing of breeding was not known and may have
been somewhat different from the South Farallon Islands. In S
northern and central California, most surveys were conducted from |
mid May to mid June 1989. Even if the timing of breeding was two
weeks earlier or later than at study plots at the South Farallon i
Islands (see Sowls et al. 1980), censuses would still occur |during the peak of the breeding season. In southern California,
surveys were similarly conducted from early May to mid June for
the same reason. Also, J and K correction factor values were i
lowest and least variable at this time which allowed for lower |
and more reliable adjustments.

We prioritized the use of correction factors based on the B
degree of variability inherent in these factors. The J factor
was used wherever an accurate nest count was available because it

was not affected much by daily variation. The K factor was used J
when an accurate nest count was not available but the number of J
birds were counted. K values were determined for four periods of
day because K often varies regularly over the day based on the
daily foraging and roosting behavior of breeding adults and
attendance by non-breeders at the colony (see Ainley and
Boekelheide 1990, Takekawa et al. 1990). In addition, K values I
can vary between days depending on weather conditions, food |
availability, and other factors. Thus, K values were considered
rougher (i.e. there was more inherent error) than J values. m

The L correction factor was used to roughly adjust direct f
counts of potential burrows and/or crevices on certain colonies

to obtain breeding population estimates of Leach's Storm-petrels, i
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i Xantus' Murrelets, Cassin's Auklets and Rhinoceros Auklets (see

Table 2) :

i L = the proportion of potential burrow and crevice nestsites in which eggs were laid over the breeding
season or "burrow occupancy". Rough L values were

I derived mainly from the literature.
L correction factors were not directly determined at the South

i Farallon Islands in 1989. Little past information was available
on which to base L values in California. In early May 1989, two
Cassin's Auklet plots at the South Farallon Islands were briefly
examined; 93% of 47 burrows and 76% of 56 crevices were found to

I be actively visited (i.e. toothpicks were knocked over) on atleast two of three nights (Emslie and Sydeman 1989). However,
burrows and crevices can be visited by birds without eggs being

i laid in them (especially by non-breeding adults) such that thesepercentages probably are slightly high. Lower values may truly
apply to crevice sites since we were less sure that all of these
were in fact suitable nest sites than we were for burrows (which

i had to be out birds)Since other data were not
dug by Q

available, we used a very rough L value of 75%) for Cassin's
Auklets. We also used rough L values derived from the literature

I of 75% for Leach's Storm-petrels (Morse and Buchheister 1979,Nelson et al. 1987, Sklepkovych and Montevecchi 1989) and 50% for
Rhinoceros Auklets (Wilson and Manuwal 1986). For Xantus'

i Murrelets (which nested only in crevices and under bushes), wewere able to derive specific L correction factors, using data
from plots monitored by Channel Islands National Park on Santa
Barbara Island in 1991 (see species account).

t
ADJUSTED BREEDING POPULATION ESTIMATES

i Detailed presentations of how we calculated the numbers of
breeding birds at specific colonies can be found in species

i accounts. Below, we have provided several examples of how
correction factors were applied to raw counts to derive breeding
population estimates.

i J and K _diustm_Dts - To demonstrate how J and K correctionfactors were applied, we have explained below how 422 breeding
Double-crested Cormorants were estimated at the Russian River

i Rocks colony in 1989:
1) A total of 176 nests and 198 birds were counted using the

i highest counts at five subcolonies including: 119 nests
and 131 birds at three subcolonies from an aerial survey
on 23 May at 1524 hrs; 52 nests and 63 birds at one
subcolony from a mainland survey on 5 June at 1000-1057

i hrs; and five nests and six birds at one subcolony froma boat survey on 5 June at 1211-1303 hrs.
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We multiplied the 176 nests by a J value of 1.2 (see Table i2)
2) to account for nests that were not active during I

censuses, resulting in an adjusted total of 211 nests.

i3) Two breeding adults (per mated pair) were applied to each
of the 211 nests, resulting in an estimate of 422 breeding

birds, i
If it had been possible only to obtain a complete count of all
birds at all known subcolonies, we would have calculated an

estimate of 433 breeding birds at Russian River Rooks in 1989 as /B
follows: g

i) 69 birds were counted at 2 subcolonies between 1000-1303 R
hrs on 5 June. We multiplied the 69 birds by a K value g
of 2.1 (see Table 2) to account for breeding birds that
were not present and nonbreeders present at that time on m
the census day, resulting in a partial adjusted total of |
145 breeding birds.

2) 131 birds were counted at 3 other subcolonies at 1524 hrs
on 23 May. We multiplied the 131 birds by a K value of m
2.2 (see Table 2) as above, resulting in a partial

adjusted total of 288 breeding birds. I
U

3) The sum of 145 and 288 birds above equaled the total of

433 breeding birds, i

For Double-crested and Brandt's cormorant colonies, Pelagic
Cormorant colonies (south of Del Norte and Humboldt counties in
northern California) and Western Gulls, almost all population
estimates were derived directly as above using J correction |
factors. K factors were used only in a few cases where
necessary. For Pelagic Cormorants, J and K correction factors at i
the South Farallon Islands were affected to some degree by the |
early abandonment of nests there in 1989 whereas such abandonment
was not noted to the same extent elsewhere. We felt more

comfortable substituting Brandt's Cormorants factors instead B
which were significantly lower for J but similar for K factors. W

For Common Murres, Pigeon Guillemots (south of De1 Notre and
Humbodlt counties in northern California) and Tufted Puffins,
almost all population estimates were derived using K correction J
factors since we could not directly count nests but could count
numbers of birds at and in the vicinity of nesting areas, m
Previous work on Common Murres at the South Farallon Islands N
(Ainley and Boekelheide 1990, Takekawa et al. 1990) resulted in
more specific information on K values than in other species.
Instead of using the K value of 1.8 for the period between 0900- i
1300 hrs (Table 2), we used a mean K value of 1.68 (derived from
four years of data) to adjust all counts of Common Murres (see
Takekawa et al. 1990). We felt that K values in any one year may
vary between colonies and that using a mean value was more B
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J appropriate for application to other colonies. Also, the 1.68

value was more comparable with the 1.67 value used by Sowls et
al. (1980). For Pigeon Guillemots (south of De1 Norte and

i Humboldt counties) and Tufted Puffins, we also did not use Kvalues directly from those calculated at the South Farallon
Islands because Farallon counts only dealt with nesting areas

(i.e. birds on land) whereas USFWS surveys included birds on thewater, flying nearby, roosting on intertidal rocks, and/or at
nesting areas. Since we had no other reliable way of adjusting

i counts, we roughly reduced the K values by half before use since,
by including all birds in the vicinity of colonies, we had
already accounted for some breeding birds that were not present
and visible on land at nesting areas.

J For Pelagic Cormorant and Pigeon Guillemot colonies in Del
Norte and Humboldt counties in northern California, we decided

not to use Farallon Island correction factors because we hadbetter local information to adjust counts. For Pelagic
Cormorants, May and late June-early July counts were compared:

i) the late June-early July (late incubation-early
if chick

period) nest counts were higher, we used these numbers
without adjustment and assumed that all nests were

i counted; and,
2) if the May (early-incubation) counts were higher, we used

a J factor of 4.8 or a K factor of 2.8 to adjust counts.
These values were derived from mean differences observed

at 19 colonies in this area. Our assumption was that all
nests were not counted in May and by late June-early July

some nests had failed (see Carter et al. 1984)
Q

For Pigeon Guillemots, April and May counts were compared:

j 1) if the April (pre-breeding) bird count was higher, we used
this number without adjustment and assumed that all

j breeding birds were counted during morning censuses andthat non-breeding birds were not present; and,

2) if the May (incubation) bird count was higher, we used a

i K factor of i. 3. This value was derived from meandifferences observed at 16 colonies in this area. Our

assumption was that all birds had not been present or

counted in April and that by May not all birds werepresent and countable at colonies in the morning.

i L adjustments - To demonstrate how L correction factors were
applied to raw counts of potential sites, we have explained
below how 5,638 breeding Cassin's Auklets were determined at the
Castle Rock National Wildlife Refuge in 1989:

i
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1) A total of 3,166 potential medium-sized burrows and/or

crevices were counted on 12-13 September. These sites m
were all considered to be Cassin's Auklet sites because

they were too small for use by other alcids and burrows
probably were too large to have been dug by i
storm-petrels.

2) A total of 1,300 potential large-sized burrows and/or N
crevices also were counted. Only 593 sites were

l

considered not to be used by larger alcids (Pigeon
Guillemots, Rhinoceros Auklets or Tufted Puffins) based
on separate correction factors and thus were available
for use by Cassin's Auklets.

3) By applying a L correction factor of 0.75 to the total of N
3,759 potential sites, we estimated 2,819 active sites.

4) Two breeding adults (per mated pair) were applied to each i
active site, resulting in an overall population estimate U

of 5,638 breeding birds.

Other considerations - For Black Oystercatchers and Rhinoceros i
Auklets observed only near colonies during the day, there were no
suitable correction factors known. Thus, unadjusted raw counts m
were used for minimal breeding population estimates. We did not |
adjust estimates of the numbers of breeding Brown Pelicans and
Least Terns at colonies that were provided by other researchers.
These estimates were determined through detailed and specific •
monitoring programs and all nests were assumed to be accounted g
for in estimates. We either used the number of nests multiplied
by two adults/nest or, if it appeared that second or replacement
nests were included in Least Tern nest counts, we used the high |
end of the range of numbers of breeding pairs. Similarly,
whenever counts of nests were provided by other researchers (e.g. i
the South Farallon Islands, San Francisco Bay), we assumed that |
all nests had been counted and we did not adjust these numbers.
One exception was Double-crested Cormorants in San Francisco Bay
where we had sufficient information about when and how counts
were conducted to adjust numbers at all colonies except the J
Richmond-San Rafael Bridge colony. For many Forster's and
Caspian tern colonies in San Francisco Bay, only peak numbers of
birds present at colonies have been counted by the San Francisco |
Bay Bird Observatory in recent years to prevent investigator
disturbance. It was necessary to adjust these counts using an mm

approximate K correction factor of 1.25 based on data available •
for Caspian Terns from five colonies between 1984-1990 (Table 3). I

CAPTURE-RECAPTURE POPULATION ESTIMATES I

For certain colonies of storm-petrels, we calculated m
population estimates from mist netting data. We used 3 different |
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I analytical methods based on capture-recapture techniques: 1)

Lincoln-Petersen method; 2 ) computer program CAPTURE; and 3 )

i computer program JOLLY.
The Lincoln-Petersen model was designed for closed

populations (i.e. no emmigration or immigration) and for data

I sets with 2 capture periods only. When using the Lincon-Petersenmethod, we used Chapman's (1951) less biased version as follows:

i N(hat) = (nI + i)(_ +i)
1

(m2 + 1)

I where N(hat) is the population estimate, nI is the number of
birds captured at time period i, .n2 is the number of birds

i captured at time period 2 and m 2 is the number of birdsrecaptured at time period 2. Variance was calculated by Seber's
(1970, 1982) unbiased estimate:

i var N(hat) = (nI + i)(n 2 +i)(n I - m2)(n 2 - m2)

+ l)Z(m2+ 2)

I The computer program CAPTURE (Otis et al. 1978) was designed
to analyze capture data for closed populations with 3 or more

i capture periods. Several models were included in the program:
The Null _0del, M(o), assumed all birds have equal capture

probabilities on each occasion and capture probabilities did not

I with time.
vary

The Heterouen_ty Model, M(h), assumed heterogenity of

i capture probabilities in the population.
The Behaviorial Model, M(b), assumed that capture

i probabilities change due to behaviorial response from firstcapture (i.e. "trap-happy" or "trap-shy").

The _i_e Model, M(t), assumed time specific changes in

i capture probabilities.

Other models, including M(bh), M(th), M(tb), and M(tbh),

i were combinations of the above models.
Models have associated population estimators, except the

i M(th), M(tb), and M(tbh) models. After putting the capture datathrough a series of chi-square goodness of fit tests, the program
selected the model which best fitted the attributes of the data.

However, the model selected was not always correct and it may be

i necessary for the researcher to use a subjective approach whenchoosing a model (Otis et al. 1978).
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The computer program JOLLY (Pollock et al. 1990) was •
designed to analyze capture data for open populations (i.e. when

J

immigration and/or emmigration occur) with 3 or more capture

periods. Several models were included in the program, including: i

Model A - Standard Jolly-Seber model ;

Model _ - Jolly-Seber model with survival rate assumed constant I
per unit time and time-specific capture probability;
and m

Model D - Jolly-Seber model with both survival rate and capture l
probability assumed contant per unit time.

For all capture-recapture analyses with more than 2 capture I
periods, we analyzed data with both CAPTURE and JOLLY for
comparison. If mist netting was conducted one night at a time,
each night was considered a capture period. If mist netting was |
conducted for several nights at a time, the entire visit was
considered a capture period. For mist netting in the Santa
Barbara Islan_ area in 1991, mist netting data from May at Santa •
Barbara Island and on 4-5 June at Sutil Island were lumped into g

one capture period.
h

It was not clear which capture-recapture method and model I
was best to use at any colony. Storm-petrel colonies were not
closed populations, even over relatively short periods of time. i
Nonbreeders occassionally visited colonies, some breeders arrived |later than other breeders, failed breeders may depart from the
colony and a small number of birds may die during the study
period. Visitation by nonbreeders was most likely to introduce
the most bias. However, we were interested only in breeding w
population estimates and excluded nonbreeders from analyses. On
the other hand, none of the models in program JOLLY account for i
heterogeneity of capture probabilities which also can introduce |
serious bias (Pollock et al. 1990). Due to the often large
number of captures and small number of recaptures, goodness of
fit tests in both programs often failed, as did some estimation •
models. Since it was difficult to choose a particular model and J

we desired a repeatable technique that could be used in the
future, we took a mean of the estimates available to derive i
population estimates (e.g. see Ashy Storm-petrel account). J

I
I
!
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i Figure 2. Breeding phenology of i0 seabird species at theSouth Farallon Islands (National Wildlife Refuge) in
1989 (PRBO, unpubl, data). Numbers of clutches with

i eggs laid, chicks hatched, and chicks fledge<:] are
indicated by five-day period. Fledging dates were
not available for DCCO, WEGU, and BLOY whereas, for
i_SP, chicks fledged after August. See Table 1 for

I species abbreviations.
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Figure 3. Percent of egg-laying sites (sample sizes of

monitored sites in parentheses) with eggs, chicks, I
failed, or chicks fledged/away from nests by 15-day
period for i0 seabird species at the South Farallon

Islands (National Wildlife Refuge) in 1989. I
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Figure 5. Correction factor K (number of breeding birds per
bird counted) values for five seabird species at
four times of day for eight 15-day periods from 15
April to 31 July 1989 at the South Farallon Islands m
(National Wildlife Refuge). Times of day are coded:
early morning (0600-0800) , late morning (1000-1200) ,
afternoon (1400-1600), and evening (1800-2000) . |
Fifteen day periods occurred at the beginning and
midpoint of each month (i.e. i, 15 April; 2, 30

April; 3, 15 May; etc.). I
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Figure 6. Correction factor K values for Pigeon Guillemots and

I counts of birds at sea staging/foraging near theSouth Farallon Islands (National Wildlife Refuge) at
four times of day for eight 15-day periods from 15

i April to 31 July 1989 (coded as in Figure 5).Counts of staging birds are expressed as a
percentage of the peak staging count of 1867 birds

i recorded at dusk on 9 April 1989.
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Figure 7. Numbers of Pigeon Guillemots and Tufted Puffins II
observed at different times of day at Green Rock
(GR), Puffin Rock (PR) and Little River Rock (LRR)
(California Islands Wildlife Sanctuary), Humboldt I
County, April-June 1989. lm
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i Figure 8. Attendance patterns of Rhinoceros Auklets and TuftedPuffins at the South Farallon Islands (National
Wildlife Refuge) in 1989. In the top portion of the

I figure, dusk counts of Rhinoceros Auklets flying by(open bars) and landing at (solid bars) two nesting
areas on Southeast Farallon Island (1, Rabbit Cave

i Catacombs; 2, Coast Guard House Catacombs) are
presented by 15-day period from 15 April to 16 July.
In the bottom portion of the figure, mean numbers of
Tufted Puffins sitting on land in a plot on

i "Maintop", West End Island, determined from threeconsecutive counts at four times of day for eight
15-day periods from 15 April to 31 July (coded as in

t Figure 5) are presented.
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i Figure 10. Incubation patch scores of Ashy Storm-petrels atBird Rock (Point Reyes National Seashore), Matin

County, and Leach's Storm-petrels at Prince Island

i (Tolowa Tribe), Del Norte County, 1989.
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Figure 11. Locations of mist-netting sites on Santa Barbara and
Sutil islands (Channel Islands National Park), Santa •
Barbara County, 1991 (see Appendix 4). IB
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Figure 12. Incubation patch scores of Ashy Storm-petrels at

I Santa Cruz Island colonies, including Scorpion Rocks(Channel Islands National Park) and Willows Anchorage

Rocks (Nature Conservancy), and at Prince Island

i (Channel Islands National Park), Santa BarbaraCounty, 1991.
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Figure 13. Incubation patch scores of Black and Ashy •
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Islands National Park), Santa Barbara County, 1991. m
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Tabte 2. _ c_re_tiun factorsused to adjust rau countsof nest,birds, o4"s_tes to obtainestimtes of •

the totat rcmber of breeding birds at a nesting ar_. J and K factors and median dates uere II
derived from data c_ttected lit the South FnrstLon lsLards. The L factor ms clef|rind minLy
fro,, the Literature (see text).

I
!

[

IEI) I_ DATE I
Ti_. of cl_ (FI)T)

SPF.CZES Lay latch FLedge J <0900 0900-1300 1300-1700 >1700 L
IBm

A.SSP 5 Jun 21 J_t - 1.0(6)1 .2 " I
LIISP .... 0.75
DCCO 22 _¢ 3 Jun 1.2(4) 2.0(4) 2.1(4) 2.2(4) 1,6(3) -

7 Ray 7 Jun 3 Jut 1.1(4) 1.8{4) 2.2(4) 2.4(4) 1.8(4) - BE
PECO 31 I'lW - 2.0.(2) 2.2(2) 2.3(2) 2.3(2) 1.9(2) II
t_-GU 8 Ray 7 dun - 1.0(3) 1.2(3) 1.4(3) 1.5(3) 1.2(3) -

17 May 8 Jun - 1.2(2)
CONU 30 Ape 3 Jun 24 Jun 1.1(5) 1.7(3)_ 1,8(3) x 1.8(3) I.T(3) - BB
PigJ 24 _ 21 Jun 6 Aug 1.4(5) 3.3(5)" 5.0{4)" I18 I,,er 28 _ 6 Jun 1.3(5) 0.75
RIAU 26 Apt" 5 Jun 27 JuL 1.2(6) - 0.50
TLPJ - - 4.7(6) 3 7.;(6) 3 -

1 Ne_ value between median _aying and median fLe,dging uith umple size in parentheses.
2 lasen values ire not presec_ed, insufficient or no date uere _i tWbte.
3 These values _ reduced rou_ty by half (50X) before use.

i
I
I
I
t
I
I
I
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I Tebte 3. Data used to cetcutate the I: correction factor for adjusting peak ¢0unts of the rnlber of Caspian
and ForsterSs terns at nesting arees in San Francisco Bay. ALL data uere derived fro,= fi_
¢=u_im Tern colonies.

i CA Cot{_'_f Census peak counts k;Ij ed Total brewing
m=_--- vm,r ,,,:kit_ m+ts _" _ b+,-d,_

i sin-m-z1 we+ _ 125 o.68 +.+6 ,+mSFII'AL'32 1964 400 220 1.10 1.10 SIX)
• • " 1_5 600 373 1.24 1.24 750

U • • " 1966 650 453 1.39 1.39 813
• " " 1909 450 289 1.Z8 1.28 563

SflI'SR-06 19e6 600 171 0.57 1.15 750
• • " 1_8 1700 200 <0.01 1.Z2 Z125
" " • 1909 600 400 1.33 1.33 750

I SFII'SM'04 1990 133 38 0.57 1.20 1(=5
SRI'CC"17 1990 350 60 0.34 1.25

i mNn (n-10;_ - - 0.85 1.23 -
MNn (n=5)" - - 1.27 -

I Data for SFB-AL-21, SFB-AL-32, and SFB-SM-05uere provided by P. Woodin (SFB80, unlx/bL, data); SFIi-S)I-CK

i by It. Lecng Cunl=Jbt. data); and SFB-CC-17 by F. llcCottom (unpubt. data).
2 Ikadaer of breeding birds (based on nest count) bey bird counted.

3 Where more birds were present then could be accounted for by the nest count (i .e. K < 1.0), we asscmed

i that additiecmL birds Mere =displaced m breedeP=.
4 Est|mtes of the total ruder of bceeding biPds were derived by mitipiying the peak adult count by 1.25
(average of Beam 1.23 and 1.27).

i Uses K • 1.0 only.
5
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Td>Le 4. MonthLy J and K correction factors for DaubLe-cr_ted, Brsndt,s and PeLagic comorants at AnaCal_ •
|stand {CharI_[ I81.mE[Is Natj_la[ Park), Ve_ltiJ_a Count-y, in 1991 (caLcuteted from F. +re_ [unpubl.
data]).

Dote i
No. of nostirw Total ._. 29-_0 Mar Z'r-_O k_" 21-27 _m, 20-27 .run _Jut

Armr.q_ lsLm_:l - k_t 22 360 11.3 12.2 2.1 3.5 1.2 1.1 1.82

Anaca_ IsLand - West 4 20 2.9 2.2 1.0 1.5

ksocme Isiand- West S 57 1.? 1.8 1.6 2.5 1.3 1.7 1.5_3.0 In
Aruucam Ist_- East 6 35 1.4 1.8 1.3 2.0 1.1 1.7 13_'. 1.2 ITotal 14 92 1.6 1.8 1.4 2.3 1.2 1.7 1.4 2.7

1 Total _Jber of nests noted _ the entire Im"eedirql seuan. •
2 U_ed a sample of r_sting a_as. |

!
I
I
I
I
I
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In 1989-1991, 643,307 breeding birds of 21 species were

i estimated on the coast of California (Figure 19; Tables 5, 6).However, terns and skimmers in southern california have yet to be
added to this total. Once information has been completely

i summarized, it will be included in the final draft. Totals of312,106, 232,661 and 96,016 breeding birds were found in
northern, central and southern California, respectively, and

i corresponded to 49%, 36% and 15% of the state total,respectively. We have excluded about 50,000-60,000 seabirds
breeding at inland colonies, including White Pelicans (@ 2000),
Double-crested Cormorants (@ 1,000-3,000), California Gulls

i (45,000-50,000), Black Terns (@ i00-300), Caspian Terns (@ 1,000-1,200) and Forster's Terns (@ 1,000-1,500)(Gill and Medwaldt
1983; Dierks 1990; P. Moreno, unpubl, data; see species

i accounts).
Overall, current population estimates were slightly lower

i than reported from 1975-1980 surveys (Sowls et al. 1980).
However, there were many reasons for differences between 1989-
1991 and earlier population estimates besides true increases and
decreases in numbers, including: 1) inclusion of newly-founded or

i overlooked colonies in areas surveyed previously; 2) inclusion ofcoastal areas (especially San Francisco Bay) that were not
surveyed previously; 3) more extensive and refined use of aerial

i photographs to count large numbers of nesting murres andcormorants; 4) more extensive boat surveys of the Channel Islands
and certain parts of the northern and central California coasts;
5) more extensive mistnetting of storm-petrels; 6) use of

i detailed burrow/crevice counts; 7) use of correction factors toadjust counts in 1989-1991; 8) refinement of previous estimates
at the South Farallon Islands by PRBO; 9) detailed ground counts

i of Western Gull colonies in the Channel_ Islands; and i0) avariety of other differences between surveys. We have addressed
census differences and trends in the species account sections.

i However, in general, most species still nested where they hadbeen documented earlier, major colonies had not been omitted in
previous surveys and there were not tremendous differences
between 1989-1991 and 1975-1980 surveys that could not be

i accounted for by census differences or changing status ofspecies. Recent declines were found or suspected for Fork -
tailed Storm-petrel, Leach's Storm-petrel, White Pelican, Black

I Tern, Caspian Tern, Least Tern, Common Murre and MarbledMurrelet. Recent increases were found or suspected for Brown
Pelican, Double-crested Cormorant (coastal population only),

i California Gull, Western Gull, Forster's Tern (coastal population
only) and Rhinoceros Auklet. Similar numbers were found for
other species or trends could not be determined without
additional surveys, studies and/or more in-depth comparisons with

i previous surveys.
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areas of special _mpor_ange I

We have identified several nesting areas of special
importance in California, based on the concentration of large i
numbers of breeding birds and/or involving several species in
relation to other nearby coastal areas. We have pointed out and
discussed research needs at 4 exceptional colonies and listed m
other important nesting areas. I
Farallon Islands _ Wildlife Relume) - In 1989, these 2
colonies (North and South Farallon islands) contained the largest _
populations in California, totalling 155,550 breeding birds of 12
species (plus 1 possibly breeding species). This total
corresponded to 24% of the state total, including substantial •
relative numbers of i0 species: Leach's Storm-petrel (11%), Ashy m
Storm-petrel (55%), Double-crested Cormorant (11%), Brandt's
Cormorant (20%), Western Gull (36%), Common Murre (19%), Pigeon
Guillemot (12%), Cassin's Auklet (68%), Rhinoceros Auklet (29%) •
and Tufted Puffin (25%). These colonies hosted the world's

I

largest colonies of Ashy Storm-petrel, Brandt's Cormorant and
Western Gull as well as the most southernly colonies of i
significant size for Rhinoceros Auklets and Tufted Puffins on the
west coast of North America.

The relative importance of this colony was lower than I

i

indicated by Sowls et al. (1980). Lower numbers at this colony
resulted from: i) revisions of 1979-1980 population estimates for
several species by PRBO (see Ainley and Boekelheide 1990); 2) •
lower numbers of certain species after the 1982-1983 ENSO event; u

3) declines in certain species due to gill-net and oil mortality
(especially Common Murres); and 4) much lower estimates of •
Cassin's Auklets in 1989 (see species accounts). Annual
monitoring and various studies by PRBO and other researchers have
been conducted since 1972 and have greatly improved our i
understanding of seabird population trends and biology in the i
center of the California Upwelling System. Changes in soil depth
and consistency have been reported by PRBO on Southeast Farallon
Islaund which may have led to decline in numbers of Cassin's i
Auk!ets on the southwest marine terrace (see species account). J
Preliminary descriptions of plant communities and sporadic
vegetation monitoring has been conducted since the late 1960's by •
M. Coulter (unpubl. data). Since the mid 1980's, USFWS has |
controlled certain exotic plants. A better system of monitoring
vegetation and soils should be implemented by USFWS and PRBO. _i
Also, accurate estimates of population sizes have received less n
attention than have relative measures of population change. More
effort and better estimation techniques are required for many
species for better long-term monitoring of these important i
populations (see Takekawa et al. 1990).

Castle Rock (National Wildlife Refuqe_ - In 1989, this single R
colony held the second largest population of breeding seabirds in • ii
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I California, totalling 122,150 birds of II species• This total
corresponded to 19% of the state total, including substantial
relative numbers of 6 species: Fork-tailed Storm-petrel (24%),

I Leach's Storm-petrel (19%)Common Murre (31%)Cassin's Auklet
$

(10%), Rhinoceros Auklet (58%) and Tufted Puffin (30%). The
relative importance of this colony has increased due to lower

I numbers at the Farallon Islands, despite lower reported numbersof Common Murres (see species account). Despite a long history
of visits by naturalists (summarized in Osborne 1972), this

i colony has not been studied extensively, except for recentsurveys of Common Murres (summarized in Takekawa et al. 1990).
Nesting habitats (vegetation and soil) have changed dramatically
on this colony since the 1930's but this change has been poorly

I documented (see Osborne 1972). More effort and better techniquesfor monitoring vegetation, soil and burrow/crevice nesting
species are required although access to this large rock has been

I difficult due to potential disturbance to nesting Brandt'sCormorants and Common Murres plus marine mammals.

San Micuel Island Area fU. S. _ and Channel Islands National

I Park) - In 1991, 12 33,250
this collection of colonies contained

breeding birds of 12 species (plus 1 possible and 2 historical
species). Most birds and species nested at Prince Island and

I Castle Rock (15,812 and 7,622 breeding birds, respectively).This total corresponded to 5% of the state total but 40% of the
total for the Channel Islands National Park area (CINP).

I Substantial relative numbers of 3 species were found, including:Ashy Storm-petrels (19% state; 43% CINP), Brandt's Cormorants
(19% state; 65% CINP) and Cassin's Auklets (22% state; 92% CINP).
In addition, Rhinoceros Auklets, Tufted Puffins and historically

I Common Murres reached the southern end of their on the west
range

coast of North America here. Similarly, Xantus' Murrelets and
possibly Black Storm-petrels reached the northern end of their

I range in this area.
The relative importance of this area on the state level has

i increased due to increases in the numbers of Brandt's Cormorants(especially large new colonies at Point Bennett and Bay Point)
and lower numbers at the Farallon Islands• Lower numbers of
Cassin's Auklets mirrored lower numbers at the Farallon Islands

i (see species account)Studies at Prince Island have helped ourunderstanding of how seabirds have responded to the complex and
productive marine environment in the vicinity of Point Conception

i (Hunt et al. 1979, Briggs et al. 1987)• At present, we could notassess whether nesting habitats have changed significantly at
Castle Rock and Prince islands (although see Hunt et al. 1979).

i To our knowledge, these habitats have never been adequately
described and have not been monitored. This difficult and time-
consuming task should be conducted by Channel Islands National
Park. The size of seabird populations in the San Miguel Island

i area should be monitored much more extensively by Channel IslandsNational Park, especially Ashy Storm-petrels, Brandt's Cormorants
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and Ca•sin's Auklets. Currently, only the population size of •
Double-crested Cormorants and breeding success of Ca•sin's I

Auklets at Prince Island has been included in this monitoring

program (Lewis et al. 1988, Ingram 1992). H

santarbaraArea chel IslandsEl - In
1991, this collection of 3 colonies contained 14,864 breeding •
birds of 12 species (plus 1 definite and 2 possible historical n
species). Most birds nested on Santa Barbara Island proper
(13,174 breeding birds). Over time, this nesting area has had
the most diverse assemblage of breeding species anywhere in i
California. This total corresponded to 2% of the state total and
18% of the CINP area. Substantial relative numbers of 5 species
were found, including: Ashy Storm-petrels (20% state; 47% CINP), •
Black Storm-petrel (100% state/CINP), Brown Pelican (10% m
state/CINP), Western Gull (12% state; 36% CINP) and Xantus'

Murrelet (88% state/CINP), i

The relative importance of these colonies has increased due
to higher numbers of storm-petrels, Brown Pelicans and Western
Gulls, despite lower numbers of Xantus' Murrelets (see species
account). Studies at this colony have helped our understanding
seabird biology (especially Brown Pelicans, Western Gulls and
Xantus' Murrelets) in southern California end how seabird •
populations have responded in non-upwelling based prey resources |
(summarized in Hunt et al. 1979, Lewis et al. 1988, Ingram 1992).
Periodic monitoring of the population size of storm-petrels and
Xantus' Murrelets should be conducted by Channel Islands National •
Park. The low size of the Xantus" Murrelet population at this

i

colony (the most important well-documented colony known on the
west coast of North America, including Baja California) •
nessecitates intensive studies of the status of this rare species
in the future.

Other _ nest•n• areas - The following 14 nesting areas I

m

contained large numbers of breeding birds, had high species
diversity or were otherwise unique, given their geographic i

location in the state: •
m

1) False Klamath Rock, •el Norte County;
2) Trinidad Area (Green, Puffin, Flatiron, Blank, Pilot, i

Trinidad Bay and Little River rocks), Humboldt County; •
3) Cape Mendocino Area (False Cape Rocks, Sugarloaf Island and

Steamboat Rock), Humboldt County; i
4) Cape Vizcaino and Rockport Rocks, Mendocino County; |
5) Point •eyes National Seashore (Point •eyes, Bird Rock, Point

Resistance, Miller's Point Rocks and Double Point Rocks),
Matin County; i

6) San Francisco Bay Area (including the San Francisco Bay J

National Wildlife Refuge) ;
7) Carmel Bay Area (Bird Rock and Bird Island), Monterey County; •
8) An•cap• Islands (West, Middle and East), Ventura County;
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I 9) San Island, County;
Nicolas Ventura

10) Bolsa Chica Ecological Reserve, Orange County;
11) South San Diego Bay, San Diego County;

i 12) Old-growth forests in Del Norte, Humboldt, San Mateo andSanta Cruz counties;
13) Klamath Basin Area (Lower Klamath, Clear Lake and Tule Lake

I National Wildlife Refuges), Siskiyou and Modoc counties; and14) Mono Lake, Mono County.

This list did not include all important nesting areas in the

I state. Long sections of coast in Mendocino, Sonoma, San Mateo,Santa Cruz, San Luis Obispo and Santa Barbara counties contained
significant numbers of breeding birds dispersed at several small

I and medium-sized colonies.
Distribution patterns of 4 dominant species - In 1989-1991, 4

i species (Brandt's Cormorant, Western Gull, Common Murre andCassin's Auklet) accounted for 86% of the breeding seabirds on
the California coast. In northern, central and southern
California, they accounted for 91%, 86% and 73%, respectively.

I Common Murres bred in the largest numbers, constituting 83% and40% of the breeding seabirds of northern and central California,
respectively, and 55% of the state total. Very small numbers of

I Common Murres bred historically in southern California at PrinceIsland, just south of Point Conception. Lower overall numbers of
seabirds in southern California (compared to farther north)

i resulted from the lack of Common Murres breeding there. Brandt'sCormorants were the second most abundant nesting species,
comprising 13% of the state total. Highest numbers were found in
central California (38,529 breeding birds or 17% of breeding

I seabirds there) but this species became the dominant species insouthern California (29,365 breeding birds or 31% of breeding
seabirds there). Western Gulls and Cassin's Auklets were the

I third and fourth most abundant (10% and 9% of the state total,respectively). As for Brandt's Cormorants, they bred in highest
numbers in central California (28,837 [12%] and 38,274 [16%],
respectively) but were more dominant in southern California (29%

I and 13%, respectively). All 3 of the latter species bred inlower numbers in northern California.

i Lower numbers of 3 species and high numbers of Common Murresin northern California reflected the limited availability of
suitable nesting habitats in most areas. Almost all offshore

i rocks were small and close to shore in this area. Common Murreshave well utilised these limited nesting habitats by crowding
onto most of the available larger rocks from Cape Vizcaino north
where they foraged over broad portions of the continental shelf

I usually within 40 k_ of colonies (Briggs et al. 1987). Suitableburrowing habitat for large numbers of nesting Cassin's Auklets
(and many other burrowing species) was found only at Castle Rock.

I Small and medium-sized colonies of Brandt's Cormorants and
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Western Gulls were spread more evenly on small rocks all along H
the coasts of northern California.

Larger numbers of Brandt's Cormorants, Western Gulls and i
especially Cassin's Auklets in central California reflected the
existence of the South Farallon Islands which provided a large
amount of nesting space, excellent breeding habitats for all 3 i
species (plus Common Murres) and better access to foraging areas ion the continental shelf as well as coastal waters. However,

seabird populations there have been disrupted by human activities
for over a century (see summaries in Ainley and Lewis 1974, :i
Ainley and Boekelheide 1990). Western Gull populations at the
Farallon Islands and at other colonies in this area since the

1950's have been higher than they had been since the mid 1800's •
when they underwent a decline due to persecution and human m
occupation of the islands. Also, these islands were located near
supplementary human food sources in the San Francisco Bay area, B

especially refuse dumps. Common Murres underwent a large decline •
due to egging at the Farallon Islands in the late 1800's and

i

remained at low levels (apparently due to mortality from oil
pollution) until the 1960's. Murres increased constantly until i
1982 when they underwent another decline due mainly to
gillnetting and oil spill mortality (Takekawa et al. 1990). Thus,
murres were less represented in central California in 1989 than a •
decade ago but were more represented than most of this century. |
Egging also affected Brandt's Cormorants which were not a target
species but nested in the same habitats as Common Murres.
Recovery of the Brandt's Cormorant nesting population at the i
South Farallon Islands was not reported until the 1950's.
Numbers of Cassin's Auklets increased in the late 1800's

(possibly due to natural changes in the marine environment) and •
have been high since then. The Farallon Islands provided the m
only suitable nesting habitat for large numbers of nesting

Cassin's Auklets in central California. •

Elsewhere on the outer coast of central California, there
was limited availability of nesting islands as in northern
California. Common Murres were found nesting on small rocks and •
mainland cliffs only between Point Reyes and Point Sur where they I
foraged over the broad shelf in this area (Briggs et al. 1987,
Ainley and Boekelheide 1990). Brandt's Cormorants nested in
large numbers on small islands located close to shore in the |
Carmel Bay area (Bird Island and Bird Rock) and in moderate
numbers elsewhere. Western Gulls nested in large numbers on Ano

Nuevo Island and small to moderate numbers elsewhere, lii

In southern California, substantial numbers of each of 3
species (minus Common Murres) have bred in the Channel Islands i
(especially the northern islands) which provided much suitable
nesting habitat and access to offshore, shelf and coastal
foraging habitats (Hunt et al. 1979, Briggs et al. 1987). •
However, seabird populations were lower than they could be based |
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I on available nesting habitat. The Chumash, Shoshonean and

Nicoleno indians had lived on the Channel Islands for about

30,000 years before the few survivors of disease were evacuated

i between 1787-1816 (Dowty 1984). Their diet included species
many

of seabirds (Bleitz 1990). In addition, these indians brought
the Island Fox (Urocvon _ittoralis), a predator of seabird eggs,

I to San Nicolas, San Clemente and Santa Catalina islands whereasfox occurred naturally on San Miguel, Santa Rosa and Santa Cruz
islands. It was unclear to what extent indians and fox have

i limited nesting seabirds. However, as found at the FarallonIslands, seabird populations have been disrupted by human
activities at least since the early 1800's (see summary in Hunt
et al. 1979). Brandt's Cormorants have been most affected in the

I southern Channel Islands where small colonies have beeneliminated from Santa Catalina, San Clemente and San Nicolas
islands, probably due to human disturbance. These islands and

I their seabirds have suffered from continual disturbance from theestablishment of U. S. Navy bases on San Clemente and San Nicolas
islands and the intensive development and tourism at Santa
Catalina Island. Cassin's Auklets underwent large documented

I declines at Prince Island in the 1910"s, East Island
Anacapa

(after 1910) and Santa Barbara Island (between 1890-1908).
Auklets appeared to recover at Prince Island but the degree of

i past decline was also less clear there. They were exterminatedfrom East Anacapa Island, perhaps by cats or rats. Cassin's
Auklets bred in very large numbers at Santa Barbara Island in the

i late 1800's. Cats were blamed for essentially exterminatingauklets there (Willett 1912, Sumner 1939), although small numbers
still breed in inaccessible cliffs and caves on the main island

and on nearby Sutil Island. Western Gulls appeared to have been

I less affected by human activities or they have recovereddramatically from any declines. Current numbers have probably
been increased by use of human refuse at some colonies.

I Along the southern California mainland coast, there was a
complete lack of nesting islands and few suitable cliff nesting

i areas. Brandt's Cormorants have nested on cliffs at La Jolla andWestern Gulls have used cliffs in the same area plus artifical
habitats in San Diego Bay.

I Global siqnificance o_ California populations - Using 1989-1991
estimates, California populations of Brandt's Cormorants and
Western Gulls accounted for 78% and 66% of the world population

I of these species, respectively (see Ainley and Boekelheide 1990).On the other hand, Common Murres and Cassin's Auklets occurred in
much greater numbers in Alaska and British Columbia.
However, the "significance" of populations can be measured in

I many ways raw breeding Although only
besides numbers of birds.

7,209 Ashy Storm-petrels nested in California, this total
accounted for essentially 100% of the world population because

I 0nly 1 very small colony was known in Baja California, Mexico.California also hosted important populations of the endangered
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Brown Pelican, Least Tern and Marbled Murrelet. Elegant Terns •
are known to recently nest at only 3 colonies in the world (2 HI

colonies in California and 1 colony in the Gulf of California,
Mexico). Much of the world population of Xantus' Murrelet, •
particularly the subspecies _. h- scriDpsi, bred in the Channel
Islands. Separate from population sizes was the great diversity
of the 31 species of 8 different families that have nested in i
California. Certainly, California serves as a junction between i
northern communities, southern communities and the community of
breeding seabirds adapted specifically to conditions along the

California coast. _i

- The distribution of the bulk of the nesting seabird
population (especially the 4 dominant species) of California has •
been determined largely by the availability of suitable nesting |
habitat on offshore islands, human activities at nesting islands,
and the availability of prey resources. Briggs et al. (1987) i

have examined the preferred marine habitats used for foraging by •
seabirds in California although they did not adequately assess

i

the affect of availability of nesting habitat and size of
breeding populations on observed patterns. Ainley and •
Boekelheide (1990) pointed out that breeding populations of
seabirds at the Farallon Islands were limited by nest-site
availability and winter food supply as affected by periodic ENSO •
events. However, the effects of ENSO events probably were |
greater at offshore colonies where the prey base can be expected
to be upwelling-based. For instance, rockfish (Sebastes sp.)
predominated in seabird diets at the Farallon Islands, San Miguel •
Island and San Nicolas Island (see summaries in Hunt et al. 1979, g

Ainley and Boekelheide 1990). On the other hand, colonies in the
inner Channel Islands appeared to have different prey bases (e.g. •
Northern Anchovy Enqraul_s mordax) and other inshore colonies
also probably had different prey bases. Thus, these colonies
probably were less affected by ENSO events (e.g. Hunt et al. i
1979, Anderson and Gress 1983, Ingram 1992; and see species B
accounts for Brown Pelicans, Brandt's and Pelagic Cormorants and
Pigeon Guillemots).

Limited nesting habitats on the California coast have _R
required seabirds to nest at many small and medium-sized colonies
as well as a few large colonies. These colonies were distributed i
all along the coast where seabirds utilized small nearshore |
rocks, mainland cliffs and artifical habitats to an extent

unparalleled elsewhere on the west coast of North America. This im
nesting distribution has indicated that adequate prey resources n
have existed all along the coast, especially in northern and
central California and in the vicinity of the Channel Islands.
The continuous nature of seabird colonies and their close i
proximity to heavily-populated shores in California also has m
increased human interactions with seabirds. These interactions

have produced only positive impacts for human populations through m
increased opportunities: 1) to study their incredible adaptations i
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i| _oro_ivalandreproductionin_eharsh_rine_viro_t,2)
to use this knowledge to further understand the structure and
function of the marine environment; 3) to use seabirds as

I indicators of the health of the marine environment; and 4) toappreciate their vast aesthetic value as a marine wonder in a
non-consumptive fashion. In contrast, human interactions have

I had mostly negative impacts for most seabird species. Someexamples of these negative impacts were: 1) loss of nesting
habitats due to human occupation of nesting islands, physical

I development of coastal habitats, logging of old-growth forests,agricultural and water developments and human disturbance related
to commercial and recreational activities; 2) introduction of
predators to nesting islands; 3) at-sea mortality due to oil

I pollution and gillnetting; and 4) reduced breeding success due tochemical pollution, changes in prey resources (related to
fisheries and other human activities) and human disturbance

i (related to commercial and recreational activities). The use ofartifical nesting habitats has reduced the effects of other
negative impacts for some species. The protection of nesting and

i foraging habitats in the recent past have slowed the rate ofchange due to negative impacts of human interactions on seabirds
in California. However, much more workwill be required to
prevent certain species with small or highly-restricted

I populations and threatened by human interactions from decliningto extinction in the state in the future (e.g. Ashy and Black
storm-petrels, White Pelican, Brown Pelican, Ring-billed Gull,

i California Gull, Black Tern, Gull-billed Tern, Elegant Tern,Least Tern, Black Skimmer, Marbled Murrelet, Xantus' Murrelet and
Tufted Puffin).
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FiNe 19. Percentage of total seabird breeding population for

all seabird species combined in coastal regions of
California, 1989-1991. Regions were defined as one |
degree of latitude (after Sowls et al. [1980]),
except for Castle Rock NWR, Farallon Islands NWR, m :'
San Francisco Bay, Channel Islands National Park, I
and Southern Channel Islands which are indicated
separately with arrows. The total number of
breeding birds is indicated in smaller text (total I
number of nesting areas in parentheses) above the •
percent presented for each region.
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a
I Tob_e 5. C_peris_n of the robber of seabird nesting areas found in northern (NCA), central (C_.A),

and southern (SCA) CaLitcmnia in 1975-1960 (l%rCceta|. 1979, Sowts et el. 1960) and |n

i 19e9-1991 {This =tudy).. 1975-1980 1989-199_
IIo+ of r,RttnQ _rg_ Nq, of nes_ir_ _rga_

I Species NCA (:CA SCA Totet 14_ CGA S_A Total
FTSP 6 0 0 6 5 1 0 6

I LISP 8 1 2 10 9 1 4 14

ASSP 1 1 9 11 2 1 11 14
BLSP 0 0 2 2 0 0 4 4

0 0 2 2 0 0 2 2

i D¢O0 11 2 4 17 16 16 5 37'
33 31 17 81 32 39 31 102

PECO 99 68 11 178 102 67 46 215
ClOD 1 3 0 4 0 0 1 1
BLOT 61 56 17 134 94 60 58 212

I _ 0 0 2 2 0 0 0 0BAOY 0 0 1 1 0 0 3 3
REEG 0 2 0 2 0 0 0 0

I CAGU 0 0 0 0 0 3 0 3
86 69 22 177 107 156 87 350

GI,IQJ 0 0 0 0 - - 0 -
BLTE ......

, _ 0 0 - 0 0 0 0
' _ rATE 0 2 - 2 0 6 6

rOTE 0 5 - 5 0 21 21
LETE 0 6 6 0 10 10
ROTE 0 0 0 0 0 0

I ELTE 0 0 0 0 0 0
BLSK 0 0 0 0 0 0
C0NJ 12 7 0 19 15 8 0 23
PIGU 92 69 12 173 107 94 34 235

i NAIIJ ....

0 0 11 11 0 0 14 14
2 1 9 12 3 1 12 16

RILAU 5 3 0 8 19 10 3 32
TU_ 10 3 0 13 10 2 1 13

i ZERO 0 2 1 3 33113 112 44 2692 130 255 9_2 4832

I A dash (-) indicates cbta are not available, lnfocIBtion on terns and dimmers in southern California

wiLE be included In the final ¢Inrft of this report.
2 Counts are incomplete. Complete counts (i.e. with southern CaLifornia tern and nkimer data) /ill be

available in the firmt draft of this report.
i

i
I
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TIbLe 6. S_mimry of breeding populations of seobird species in co_tal CaLifornia in 1989-1991.

limber of lamber of Percentage of State :all

Species Nestt_g Breeding Total Breeding PopuLation •

_:_ec|es Name Code A_-- Birds Birds Trend l

Fork-tai Led Storm-petr_L FTSP 6 410 0.06 _ am
Lead_ s Stoem-petre L LNSP 14 12,551 1.95 DecLining IAshy Store-petreL ASSP 14 7,209 1.12
Rt_k Sto_a-pet tel 8LSI: 4 274 0.04 Unknom
_erican White Ptltcan _ - - ]rYce_ior
Brom I_l _cm BRPE 2 11,916 1.85 Stal_ e I
Doubte-crested Cormorant DCCO 37 10,037 1.56 ]ncre_ ng |Irandt' s r_rmorant i_CO 102 _"_,_ 12.96 Stable
PeLagic Cormormt PEC_ 215 14,345 2.23 StabLe
Untdmti f led Coraocant _ 1 2 _0.01 Elm

Black Oyster1_tcher BLOY _2 m 0.14 StabLe •
Black x Ameri_ Oystercatcher BAOY 3 3 <0.01 Unknom I
Ileemm_a s GuLL IIE_G 0 0 0.0 Irregular
Ring-b| I led GuLL RBGU - Interior
Cai ffornia GuLi CAGJ 3 4,764 0.74 Zncre_ir_ I

Yester_ GuiL M_QU 350 61,760 9.60 Incre_ing |GLi,Jcous-_ir_d GuLL _ - - II_:rid
BLack Tern BLTE - - Interior
GuLi-bil Led Tern [incomplete] GBTE man
Caspian Tern [incaq_Lete] rATE 6 2,838 0.44 Declining IForsterrs Tern [incompLete] FOTE 21 3,550 0.55 Inching
Least Tern [|nc_pLete] LETE 10 272 0.0_ DecLining
Royal Tern (incomplete] ROTE - !
ELegant Tern [incomplete] ELTE - •
BLack Skimmer [incompLete] BLSIC - - |Cmion HkJr_ _ 23 351,336 54.61 Declining
Pigeon 6ui Llawot PXGU 235 15,470 2.40 StabLe
Xantus' Ru_rel et XN,IJ 14 1,760 0.27 Urlknmm i
MarbLedI_Let _ 1,821 0.2_ |Cessfn's Auk(et _ t6 56,562 8.79 Urla-om
Rhinccm'os Aukiet _ 32 1,769 0.27 Increasing
Tufted Puffin TUPU 13 276 0.04 Stabte

Unidemtifted atctd _ 9 104 0.02 'I

|4o32 643.3o72

1 IncLudes nesting arees ecti_e in 1989-1991 only. ZncompLetecount. A_itfng southern CaLifornia tern i
and skimer date. 1

2 Includes 33 ir_ettve nesting reread.

!
|
I
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i FORK-TAILED STORM-PETREL

Fork-tailed Storm-petrels breed in the Pacific Ocean from
the Sea of Okhotsk, Russia, across the Aleutian Islands, and

l south to northern California. They are difficult to census
because they nest in burrows or crevices and are only active at

i the colony at night. Sowls et al. (1980) estimated the number
of breeding birds at 1 colony in northern California and provided
historical estimates for 5 other colonies surveyed in the late
1960's or early 1970's (Table 7). In 1989, minimal effort was

I extended on censusing this species during the breeding season.Thus, we have provided only historical estimates for 5 known
northern California colonies. However, one possible new colony

I may now exist in central California (Table 7).

I Castle Rock _ _ Refuue - were on
Birds detected two

nights in 1989. On the night of 21-22 August, we heard a few
birds calling as they flew around the rock. Most activity

i centered around the cliffs on the south side and near ourcampsite on the east side of the rock. One bird circled a tape
player broadcasting vocalizations of Fork-tailed Storm-petrels.

i On the night of 12-13 September, 6 birds were captured in a mistnet placed on the edge of a burrow area on the north central part
of the rock (Table 9; area 04 in Figure 48). One bird had a
refeathering incubation patch while the other 5 lacked incubation

i patches and had little or no body, primary or rectrix molt.Thus, these latter birds may have been nonbreeders. Due to
insufficient data, we used the historical estimate of 100

I breeding birds at Castle Rock (Sowls et al. 1980).
Fork-tailed Storm-petrels have been recorded breeding at

I Castle Rock since 1917 (Osborne 1972; Fraser 1934). Early
observers reported these birds nesting in rock crevices, although
they also may have nested in burrows. On 16 May 1970, Osborne
(1972) captured 2 birds in a mist net at midnight. He estimated

i the total population probably was less than i00 pairs. Past andrecent vegetation and soil changes may have reduced nesting
habitat, as for Leach's Storm-petrels (see species account).

I Little _ver Rock - Birds were detected on 2 nights in 1989. On
1-2 August, 1-2 birds were heard calling amidst the many calling

i Leach's Storm-petrels. On 28-29 August, 3 birds were captured in
a mist net (Table 9). Also, birds were heard calling on 4 other
occasions during the night. All captured birds had no visible
incubation patches and exhibited little or no molt. Thus, they

I may have been nonbreeding. Due to insufficient data in 1989, we

I 1-59

bl
"r

J



|
used the historical estimate of 200 breeding birds (Sowls et al. B
1980). g

Harris (1974) captured and banded 122 Fork-tailed Storm-
petrels between 1964 and 1969. Based on a ratio of 2 Fork-tailed m
per i00 Leach's Storm-petrels captured and an estimated breeding
population of i0,000 Leach's Storm-petrels, he estimated that no m
more than 200 Fork-tailed Storm-petrels bred on Little River N
Rock. However, the number of breeding birds probably has
declined due to habitat changes (see Leach's Storm-petrel

account). I

Other Northern California colonies - We did not expend
sufficient effort to determine presence or absence of Fork-tailed i
Storm-petrels at 3 other known and 3 historical colonies (Table $
7). Sowls et al. (1980; 1979-1980 survey archives) found 2 birds
incubating eggs and heard two others calling from burrows on m
"Tolowa Rock" on 19 June 1980 and estimated 50-60 burrows. At i
Green Rock, Osborne (1972) found 3 nests in old puffin burrows on q

18 June 1970 and estimated less than 50 breeding birds. At
Trinidad Bay Rocks, Osborne (1972) found 1 nest on Tepona Rock on d
29 April 1965. Five crevice�burrows found under boulders at m
"Double Rock", Trinidad Bay Rocks, on 6 May 1989 may have
belonged to this species. Fork-tailed Storm-petrels have also m
been recorded historically at Whaler Island, Blank Rock, and |
Prisoner Rock (Clay 1916, 1925; Dawson 1923; Osborne 1972). The
Whaler Island colony was destroyed when a breakwater was
constructed and connected this island to the mainland in the •
1930's. Blank Rock no longer has suitable nesting habitat due to i

soil erosion (Osborne 1972). At Prisoner Rock, Osborne (1972)
found 6 dead birds along with 60 dead Leach's Storm-petrels on i0 i
August 1972 and suspected that they bred there. In 1989, we did B
not capture or hear any Fork-tailed Storm-petrels at Prisoner
Rock (Table 9 ; Appendix 3). No dead birds were found, although m
many dead Leach's Storm-petrels were found. Thus, we did not |
believe that Fork-tailed Storm-petrels nested at Prisoner Rock in
1989.

Central California I

One possible new colony may exist at the South Farallon i
Islands. On the night of 27-28 May 1990, a Fork-tailed Storm- |
petrel with a bare incubation patch was captured in a mist net
(McChesney et. al., unpubl, data). Extensive mist netting ,.
studies in the early 1970's and in 1987 did not detect these |
birds (Ainley and Lewis 1974 ; Ainley et al. 1974 ; McChesney et
al., unpubl, data). Recent at-sea sightings in central
California waters during summer may further indicate a southward
range expansion (Erickson et al. 1986, Bailey et al. 1989). m

!
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I
I Summary

i Due to the very small California population and census
: difficulties, we have not provided any new estimates for Fork-

tailed Storm-petrels in 1989-1991. We did not land on the major
colonies (e.g. Castle Rock, Green Rock, and Little River Rock)

I during the main part of the breeding season due to thedisturbance that would have been caused to other nesting
seabirds. However, breeding populations may have experienced

i recent declines due to changes in nesting habitat at Castle Rockand Little River Rock. Loss of nesting habitat already has led
to the loss of Whaler Island and Blank Rock colonies. Further

loss of nesting habitat could lead to extinction of this species

I in the state. More research is required to better assess currentpopulation levels. The recent occurrence of small numbers of
Fork-tailed Storm-petrels off Point Reyes in central California

i waters may reflect displaced breeding birds prospecting forpotential new nesting sites (e.g. North and South Farallon
Islands).

I Since these birds breed earlier than most other species (egg
laying in March and April; Clay 1925, Harris 1974), future visits
to colonies could be planned before cormorants and murres begin

I egg laying in early April. This approach would require carefulassessment of potential disturbance but would allow for better
assessment of this species current status. Additional mist

i netting and nest searching efforts at other potential nestingrocks in northern and central California could turn up other
small colonies.

!
i
!
!
i
!
I
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Figure 20. Percentage of state breeding population of Fork-

tailed Storm-petrel in coastal regions of California,

1989-1991. Symbols as in Figure 19. I
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i
I Table 7. liLmbersof breeding Fork-taiLed at ee¢_ colony in California in 1_/_-1_0

StOrl-petret s
(So41LSet 1t. 1900) and in 1969-1991 {This study).

CvO|(W_'_ _ of br_,_dirm birds 1 (percent)
CoLony Maw CA USFi_ 1979-1980 198F-1991

I Northern Cat_fornia
Castle Rock DH-41&-06 325-006 [100] 2 (24.4) [100] 2 (24.4)

i--_ rO[_ ROCKS ON'41&'07 32S-007 60 (14.6) [60] (14.6)

I Crtscamt City Ilarbor Area (%ltater IsLand=) DH-41&-O9 _5-045 M (0.0) H (0.0)
II G_ lOCk" HU'AIO'09 _5"020 1303 (12"2) [50] (12"2)

BLank lock HU-410-14 325-024 H (0.0) H (0.0)
Prisoner Rock HU-A10-17 325-027 DG (0.0) [14] (0.0)

I Trtntdad Bay Rocks HU-410-18 325"0r_ IX] (0.0) IX] (0.0)
L|ttLe River Rock HU-410-17 325-035 [ZO_J (48.8) G_IXTJ (_B.8)

CenY¢rat _att fornia

i l _ Farallon lsLm_ds SF-FAI-02 429-052 0 {0.0) P 10.01

TOtal 410] 410

! |
X, present; P, prnbebty/posstbly present; H, historicaL nesting only. Estimates in brackets [ ] acre

on previous tnforiation.

" Osbocne (1_/2) reported less than 100 pairs. Interpreted or misinterpreted by _ts et al. {1_0) as 100birds. Based ¢n other histo('icat Information, _e aLso use this estimate.
3 So,aLset at.. {1_0) reported 310 b,r'-eecltr19birds.

I
I
t
I
i
i'

t
l
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LEACH'S STORM-PETREL I

Leach's Storm-petrels are one of the most widespread nesting
seabirds in the northern hemisphere. In the Pacific Ocean, they
breed from Japan, across the Aleutian Islands, and south to g
southern Baja California, Mexico. Leach's Storm-petrels are
difficult to census because they nest in burrows or sometimes i
crevices, often in large colonies, and are active at the colony I
only at night. Hunt et al. (1979, 1980) identified 1 Leach's
Storm-petrel colony in southern California and speculated that
they were present at 2 other colonies (Table 8). Sowls et al. I(1980) estimated the number of breeding birds at 3 colonies in
northern California and noted 2 other possible sites. In
addition, rough historical estimates were included for 2 colonies i
in northern California and 1 colony in central California which
were surveyed in the 1960's or early 1970's (Harris 1974; Osborne
1971,1972; Ainley and Lewis 1974). In 1989 and 1991, we focused
on updating and improving population estimates for Leach's Storm- I
petrels by conducting detailed burrow counts (northern
California) and mist netting birds at night (northern and
southern California). For many California colonies, we have I
provided the first standardized and well-documented population U
estimates for this species.

Castle Rock _ _ Refuae - During overnight visits
on 21-22 August and 12-13 September 1989, we did not detect any ILeach's Storm-petrels. None were captured in mist nets on 12-13
September (Table 9, Appendix 3). However, we counted 687
potential small sites (mostly burrows and some crevices) over the i
entire rock on 12-13 September 1989 (Table 10, Figure 48). In l
area 2 (A), small burrow densities in 3 plots were determined
(0.0, 0.22, and 0.43/_). Using an average of 0.22 burrows/_,
331 small burrows were estimated over a 1,506 m 2 area with I
similar density. No small burrows were found in 3 other plots in
area 2(B). We considered all small sites as potential storm-
petrel nest sites. To account for storm-petrel use of medium and i
large burrows not used by alcids, 25% of all medium (792) and g
large (163) sites were considered as potential sites since they
were not considered to have been used by alcids. By adding these
955 sites, 1,642 potential storm-petrel sites were determined. g
We then subtracted 67 potential sites considered as used by Fork-
tailed Storm-petrels to derive an adjusted total of 1,575 m
potential Leach's Storm-petrel sites. Applying the L correction I
factor, we derived an estimate of 2,362 breeding birds.

Leach's Storm-petrels have long been reported nesting in i
large numbers at Castle Rock (Clay 1916; Fraser 1934; Martin
1938; Zerlang and Fraser 1940; Osborne 1971, 1972). In July
1917, Clay (Osborne 1972) dug up several in burrows and reported
large numbers active at night, stating that "tens of thousands" |
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I
I of birds were nesting. On 16 May 1970, Osborne (1971,1972) mistnetted 66 birds in two hours and saw several thousand birds

i flying at midnight. Based on estimates in a similar sized area
on Little River Rock (see Harris 1974), he roughly estimated
5,000 birds nesting in an Elvmus mollis area on the eastern
section of the rock.

I If 5,000 breeding birds were present in 1970, a substantial
decline in numbers of Leach's Storm-petrels has occurred.

I Substantial changes in vegetation and possibly soil in past andrecent years (Osborne 1972; R. Lowe and E. Nelson, pars. comm.)
may have contributed to a decline in the number of burrow sites.
However, numbers of breeding Rhinoceros and Cassin's auklets have

I increased since earlier researchers visited the rock (Osborne1972; see Cassin's and Rhinoceros Auklet accounts). Thus, alcids
may have been displacing storm-petrels on Castle Rock. The

i; apparent lack of Leach's Storm-petrels present on two 1989 visitspossibly indicated an even greater decline. Both of our visits
occurred during peak fledging at other northern California

i colonies (Figure 14; Harris 1974). During this period, adults
are less active at colonies and are much less vocal than in other

periods of the nesting cycle (Harris 1974; Ainley et al. 1974; G.
J. McChesney, pars. obs.). However, it was surprising that no

I birds were detected and it was possible that numbers were verylow. Further research is required to investigate this apparent
decline.

i Prisoner Rock - On 6 May 1989, we counted 71 burrows on Prisoner
Rock. Applying the L correction factor to these 71 potential
nest sites, 106 breeding birds were estimated. Storm-petrels

I were also mist netted on 3 nights in 1989 (Table 9, Appendix 3).Of 179 birds captured, 90.5% were estimated to be breeders based
on incubation patch condition. Only 3 birds banded on Prisoner

i Rock were recaptured there. One other recaptured bird was bandedon "Button Rock" (Appendix 3). To compare with the burrow count
estimate, we calculated breeding population estimates using both

I programs CAPTURE (Otis et al. 1979) and JOLLY (Pollock et al.
1990) (Tables 11, 12). Program CAPTURE estimates ranged from
180-2,949 breeding birds; only one estimate of 915 breeding birds

i was obtained using program JOLLY. Most capture-recapture
estimates were much higher than burrow counts and are
unrealistic. This result likely was due to the large number of
birds captured which probably were visiting from adjacent

i colonies. However, the M(b) and M(bh) models from CAPTUREprovided estimates closer to burrow counts (Table ii).

Leach's Storm-petrels have been reported nesting on Prisoner
Rock since 1910 (Osborne 1972). Osborne (1972) reported about 75
burrows with recent digging on 1 May 1970 and estimated 150-200
breeding birds. On 20 July 1979, Sowls et al. (1980; see 1979-

i 1980 survey archives) counted 56 active and 46 inactive burrows• on Prisoner Rock and estimated 160 breeding birds. Thus, our
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1989 estimate was similar to but somewhat lower than past g
estimates. However, our burrow count was almost identical to the
1970 estimate which was not corrected for burrow occupancy. We
counted fewer burrows than the 1979 count but their estimate of
active burrows took into account "inaccessible" areas and may m
have been high. We found very little inaccessible habitat on
Prisoner Rock in 1989. The 56 active burrows would have yielded i
an estimate of 112 breeding birds, very similar to the 1989 |estimate.

Osborne (1972) and Sowls et al. (1980) reported finding the I
remains of large numbers of Leach's Storm-petrels on Prisoner
Rock, the apparent victims of River Otters (Lutrag__iQ__).
On 6 May 1989, we found the remains (mostly wings) of at least 12 i
dead Leach's Storm-petrels and more fresh remains were present on W
30 July. At least 6 River Otters regularly frequented the
Trinidad pier area in 1989, and an otter slide was present on
Prisoner Rock. Caches of storm-petrel remains were not found at i
any other colonies in 1989-1991.

Trinidad Bay _ocks - In 1989, we found Leach's Storm-petrels 4
breeding on at least 3 rocks within this colony area, including: J
"Split", "Button", and Tepona Rocks. In addition, Leach's Storm-

petrels may have bred on "Double Rock". i
W

At "Button Rock" (subcolony 17 on Map 14; see Appendix 2),
we estimated the number of storm-petrel sites using four 2 m x 2
m plots on 12 May 1989 with an approximate density estimate for H
the coastal brushfield on top of the rock. Two _lots in grassy
areas averaged 7.37 burrows/m z (.range 7.25-7.5/m ) whereas two
plots in fern-dominated vegetation averaged 5.0 burrows/_ (range
4.0-6.0/mz). We estimated 2.5 burrows/m 2 for the coastal g
brushfield area. Ground tape measurements were used to determine
the area of each habitat type. Grassy, fern and brush areas were m
determined to cover 201.9, 35.3, and 30.0 m 2, respectively. A |
total of 1,739 potential storm-petrel sites were estimated by
multiplying average burrow densities and the area of each habitat
type. By applying the L correction factor, 2,608 breeding birds •
were estimated for this subcolony. g

At "Split Rock" (subcolony 16 on Map 14; see Appendix 2), we dh
counted 181 burrows (including both west and east islets) and W
estimated another 16 burrows for part of the steep southeast side
of the west islet on 16 August 1989. In addition, 1 adult and 2 h
chicks were found. At Tepona Rock (subcolony 19), we counted 849 |
storm-petrel burrows. Applying the L correction factor to the
total of 2,785 sites for the 3 rocks, we determined an estimate
of 4,178 breeding Leach's Storm-petrels for Trinidad Bay Rooks.
This estimate did not account for use of some sites by Fork- /m
tailed Storm-petrels which may have nested there in small numbers
(Osborne 1972). In addition, 5 small burrow/crevices were found
among boulders on the lower shelf of "Double Rock" (subcolony 06) •
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I on 6 May 1989 and petrel odor was very strong. However, based on
habitat type, these sites may have been used by Fork-tailed

i Storm-petrels. More burrows may have been present on the
• inaccessible top of "Double Rock".

In addition to burrow counts, we spent 3 nights mist netting

I on "Button Rock" (Table 9, Appendix 3). Of 362 birds captured,an estimated 94.2% were determined to be breeders based on

incubation patch condition. To compare with burrow counts,

i programs CAPTURE (Otis et al. 1979) and JOLLY (Pollock et al.
1990) were used to estimate breeding population size (Tables 11,
12). Population estimates from the different models ranged
between 552-2,606 breeding birds using CAPTURE and between 659-

"1 2,060 using JOLLY. A/though capture-recapture estimates varied,
_ the M(o) model from CAPTURE provided an estimate nearly identical

to the burrow count estimate.

i Osborne (1972) found about I00 burrows on "Button Rock" on
29 April 1965. It is uncertain whether this subcolony was active

i when next visited in 1970. At Tepona Rock, 200 burrows with
fresh diggings were found and 600 breeding birds estimated in
1970. At "Split Rock", no storm-petrel burrows were found in
1965 and 1970 although petrel odor was noted. No storm-petrels

were detected on "Double Rock".I

Sowls et al. (1980) surveyed this colony in 1980 and
i _ estimated i, 640 breeding Leach's Storm-petrels. Burrow counts

I were conducted on "Split Rock" (N=20), "Button Rock" (N=500), and
Tepona Rock (300 active sites estimated out of 500 burrow
entrances) (Sowls et al., 1979-1980 survey archives). In

I addition, they captured 84 birds in a mist net on "Button Rock"between 2120-0450 h on 28-29 June 1980.

I A marked increase in numbers of breeding Leach's Storm-petrels appeared to have occurred at Trinidad Bay Rocks. These
birds may have been displaced from Little River Rock (see below).

i However, these rocks appeared near saturation and it will be
unlikely that substantial increases will occur in the future.

Little River Rock - We counted 2,385 small burrows over the

i entire rock on 1 and 28 August 1989. We also added 15% toaccount for burrows possibly missed due to obscuring vegetation
and small areas of steep inaccessible slopes. Using an adjusted

i total of 2,806 potential sites, subtracting 133 sites for use byFork-tailed Storm-petrels, and applying the L correction factor,
we determined an estimate of 4,009 breeding Leach's Storm-petrels
on Little River Rock in 1989.

|,, We also mist-netted birds on two nights (Table 9, Appendix
3). Of the 260 Leach's Storm-petrels mist netted, all but one

i appeared to be breeders based on incubation patch condition.
i
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Capture-recapture estimates could not be calculated due to a lack l
of recaptures. ll

Harris (1974) estimated about 2,500-3,000 burrows on the j
west half of the rock in 1965. Using rough extrapolations for I
the remainder, he estimated a total of 6,590 burrows for the
entire rock and further estimated i0,000 breeding birds, i
Although the 1965 estimate was rough, a large decline in the |
number of Leach's Storm-petrels clearly has occurred at Little
River Rock. This decline has resulted from the establishment of

a colony of Double-crested Cormorants in the early 1970's which 1
occured mainly on the west peak in 1989. The flat top of this l

peak has been completely denuded of soil, presumably due to

trampling, use of vegetation for nesting material, and guano, iI
Double-crested Cormorants have increased from 4 birds in 1974, to !
i00 birds in 1980, to 542 birds in 1989 (Harris 1974, Sowls et -
al. 1980, This report). By 1989, these birds also had begun j
nesting on the east peak of the rock. Displaced storm-petrels 1
from Little River Rock appeared to move to the Trinidad Bay Rocks

colony, dl

Other northern californi_ Golonies - we discovered two new 1
Leach's Storm-petrel colonies in 1989 (Table 8). At Westport, 45
probable Leach's Storm-petrel burrows were counted on 31 August, l
along with a hatched eggshell. At Gull Rock, Sonoma County, a %
Leach's Storm-petrel was found incubating an egg in a burrow on 5
June. The burrow was in a small patch of soil near the top of
the otherwise bare rock. In addition, a few other potential %burrow�crevices were found. We conducted several nights of m/st
netting at Prince Island (Table 9, Appendix 3). Like Sowls et
al. (1980), we did not recapture any birds nor did we find any 1
storm-petrel burrows. Although many captured birds had bare or W
refeathering incubation patches, a greater portion of birds with
downy or defeathering incubation patches were captured than at
other colonies on similar dates (Figures 9, i0) . Thus, our data #
supported the speculation made by Sowls et al. (1980) that birds i
visiting Prince Island were probably from other nearby colonies i
such as Castle Rock or Goat Island, Oregon. See the Ashy Storm- 1
petrel account for further discussion on storm-petrel visitation
to other colonies.

We reported historical estimates for 3 other colonies which l
were not surveyed effectively for storm-petrels in 1989,
including: "Tolowa Rocks", Green Rock and Fish Rocks (Table 8). dl
At Green Rock, Leach's Storm-petrels reportedly nested in a large I
grassy area in the 1930's (Osborne 1972). Osborne found one dead
bird there on 18 June 1970 but did not believe they were nesting
(although he did find Fork-tailed Storm-petrels), citing soil 1
erosion as a cause for their disappearance. We did not identify m
any storm-petrel burrows on Green Rock during a late-season
search on 16 August 1989. However, burrow nesting species •
(Cassin's and Rhinoceros Auklets, Tufted Puffins) were found m
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there and Leach's Storm-petrels may still nest there as well. At
Fish Rocks, Sowls et al. (1979-1980 survey archives) captured 29

i Leach's Storm-petrels (3 recaptures) on 3 nights in 1980. We
erected 2 mist nets on 7-8 August 1989 but no storm-petrels were
detected (Table 9, Appendix 3). Like Sowls et al. (1980), we did
not find any soil burrows although crevice nesting habitat was

I abundant.
Leach's Storm-petrels were recorded historically at 3 other

i colonies in northern California, including: Whaler Island,Flatiron Rock (also known as Off-Trinidad Rock), and Blank Rock
i (Table 8). The Whaler Island colony formerly was the largest

colony in California, with an estimated 20,000 birds (Howell

i 1920). In the late 1930's, the Crescent City breakwater wasbuilt and connected the island to the mainland. In the 1950's,
the island was quarried and the breakwater strengthened,

i eliminating habitat and allowing access by rats and other

J predators. Soil erosion has apparently caused the abandonement
of Flatiron and Blank rocks (Osborne 1972).

I Central California

No new colonies were found in central California. As did

Sowls et al. (1980), we have provided a historical estimate forthe only known colony at the South Farallon Islands (Table 8)
(Ainley and Lewis 1974). Intensive mist netting at Southeast

I Farallon Island from July-September 1987 resulted in only 31Leach's Storm-petrels captured (McChesney et al., unpubl, data).
However, further mist netting in May 1990 resulted in similar
numbers of captures to the early 1970"s (McChesney et al.,

I unpubl, data). More work will be required at the South FarallonIslands to provide an updated population estimate.

I SoutherD California
Prince Island - In 1991, we captured 7 birds at Prince Island

i (Table 9, Appendix 4). All were assumed to be breeders based on
incubation patch condition. No birds were recaptured. Five
birds had mostly white rumps (codes 3-4); one bird had an
intermediate rump (code 6); and one bird had a mostly dark rump

I (code 8-9) (see methods). To estimate population size, wecompared capture rates by calculating the number of breeding Ashy
Storm-petrels captured per Ashy tape-lure hour (6.98) versus the

i number of breeding Leach's Storm-petrels captured per Leach'stape-lure hour (0.69). Almost all birds were captured while
broadcasting that species' vocalizations. Thus, tape-lure hours

i only included times when that species' vocalizations were
broadcast. Using the capture rate ratio of i0.12:1 and applying
this ratio to the Ashy Storm-petrel estimate of 1,154 birds, we
estimated 114 breeding Leach's Storm-petrels at Prince Island.

I
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Leach's Storm-petrels were first recorded at Prince Island •

by Hunt et al. (1979, 1980). They captured 3 birds (i collected
ms

and i recaputred) in 1976 and 3 birds in 1977 (i collected). All

birds had white rumps. Based on this information, Sowls et al.

(1980) reported 6+ breeding birds at Prince Island. I

Ratios of Leach's:Ashy storm-petrels captured at Prince a

Island were higher in 1976-1977 than in 1991. However, past |
tape-luring efforts used only Leach's Storm-petrel vocalizations

(R. L. Pitman, pers. comm). Differences in tape use probably

resulted in different capture rates of each species. The i

population at Prince Island probably has changed little since m

1976-1977.

Santa Barbara _s_and area - In 1991, we captured 9 Leach's R _

Storm-petrels on Santa Barbara Island and 3 on Sutil Island

(Table 9, Appendix 4). None were recaptured. Small numbers also m

were heard on nights when no birds were captured. All but 1 bird |
were determined to be breeders based on incubation patch

condition. On Santa Barbara Island, 3 birds had mostly white

(codes 2-4), 3 birds had intermediate rumps (codes 5-6), irumps

and 3 birds had mostly dark rumps (code 10). On Sutil Island, 1

bird had a mostly white rump (code 4),.1 bird had a mostly dark

rump (code 9-10), and 1 bird had an all dark rump (code Ii).
Since both Leach's and Black storm-petrels had similar capture m
rates, we compared their capture rate ratios with the population

estimate for Black Storm-petrels to derive population estimates

for Leach's Storm-petrels at Santa Barbara and Sutil Islands. |
Capture rates of 0.59 and 0.71 breeders per tape-lure hour were

found for Leach's and Black Storm-petrels, respectively, at Santa

Barbara Island whereas rates of 0.88 and 1.78 breeders/hr were
recorded, respectively, at Sutil Island. Population estimates i
were then derived as at Prince Island (Santa Barbara County)

(Table 8). i
J

Prior to 1991, Leach's Storm-petrels had never been

positively documented in the Santa Barbara Island area. Hunt et

al. (1979) captured at least one possible Leach's Storm-petrel on •

Santa Barbara Island in 1976-1977. One bird also was reported

captured there in 1978 (Hunt et al. 1980). Leach's Storm-petrels

have probably been present in small numbers for many years •

without detection by researchers. Like other storm-petrels, they W
likely nest in crevices in the mostly-inaccessible cliffs of

these islands, i.
Other sQutbern California Golonies - We found no other new

colonies in southern California in 1991. The only other location

where Leach's Storm-petrels have been recorded nesting was at

Castle Rock, Santa Barbara County. One bird found in a crevice w
and collected in 1968 was originally identified as an Ashy Storm-

petrel (Crossin and Brownell 1968). However, this bird was
subsequently identified as a dark-rumped Leach's Storm-petrel l
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I (Hunt et al. 1979). To prevent disturbance to nesting Brandt's
Cormorants and marine mammals, we did not survey Castle Rock for

i storm-petrels during the breeding season in 1991. However, based
on our captures at nearby Prince Island, a small population

• probably still resided at Castle Rock.

The 1989-1991 estimate of 12,551 breeding birds in

I California was much lower than the 18,306 breeding birds listedin 1975-1980 by Sowls et al. (1980). This resulted from much
lower estimates at Little River Rock and Castle Rock (Del Norte
County). Although differences in census methods existed, a

I substantial decline has occurred at Little River Rock andprobably has occurred at Castle Rock. Further research will be
needed to investigate these declines. We also discovered 2 small

i new colonies in northern California. In southern California, wediscovered one new colony and obtained the first substantial
documentation (including photographs) at another colony.

I We suggest that future researchers implement a system of
well-marked plots at colonies in northern California which can be
monitored over the long term to assess changes in burrow numbers,

i burrow occupancy, soil and vegetation. Such monitoring planswould be relatively easy at the Prisoner Rock and Trinidad Bay
Rocks colonies where disturbance to other nesting seabirds and

I marine mammals would be limited. Little River Rock could also besurveyed after nesting Double-crested Cormorants have departed.
Complete burrow counts also were fairly easy to conduct at these
relatively small colonies. More information is required on

storm-petrels at Castle Rock National Wildlife Refuge. However,potential disturbance to other nesting seabirds has made visits
to this rock difficult during the breeding season. In central

I California, an updated population estimate is required for theFarallon Islands National Wildlife Refuge.

I In addition to burrow counts, future mist netting efforts at
these and other colonies could be used to monitor relative

changes in population sizes and to determine survival rates if

i conducted over the long term (i.e. several years). Mist netting
can also be valuable for determining species presence at small
colonies or where storm-petrels are nesting in rock crevices or

- cliffs (e.g. the Channel Islands and Farallon Islands). By using

I such efforts at other locations in California, other small• colonies would likely be discovered.

i
t
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FiNe 21. Percentage of state breeding population of Leach's

Storm-petrel in coastal regions of California,
1989-1991. Symbols as in Figure 19. U
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I TabLe 8. Ikmbers of breeding Leach's Stort-petrets at each colony in CaL|fornJa in 1975-1_0 (Runt et aL.1979, S_[s et at. 1960) and in 1989-1991 (/his study).

i cotor_ Ikmb_ of (Hrds 1 •
_re,,ding ( Dercerl_}

• Cot(my Iiaae CA USFI,_ 1975-1960 1909-1991

il I _t_ _,aI|fornt e
W Prince IsLand De-414-0_ 325-003 P (0.0) P (0.0)

Curie Rod( 1_-414-06 325-006 [5,000] (27.3) 2,362 (18.8)

l TotouI Rocks DII-414-07325-007 P (0.0) [P] (0.0)
Crescent City Harbor Area (,,lamtor IsLand") 011-414-09_G_5-045 H (0.0) U (0.0)
Green Rock IIU-410-0932S-019 D(] (0.0) IX] (0.0)
FLatiron Rock IU-410-1] 325-023 It (0.0) I (0.0)
Itank Rock mlU-410-14325-024 H (0.0) II (0.0)

I Prisane¢ lock MU-410-17 325-027 160 (0.9) 106 (0.8)
Trinidad Bay Rocks lU-410-18 325-054 1,640 (8.9) 4,178 (33.3)
Lit(re River Rock IU-410-19 325-035 [10,000] (54.6) 4,009 (31.93
Westport ME-_2-01 379-018 0 (0.0) 68 (0.5)

i Ftmh locks NE-3_-IO 404-003 100 (0.5) [100] (0.8)
sutt lock SO-382-1340,;-a35 o (o.o) to (o.t)

¢ent_t r,_ali fm,nl_m

I South Far'aLton Islands SF-FAI-02 429-052 [1,44)0] t7.6) t1,400] (11.2)r,,,aI+ifor_+,+

I CattLe Roc_ SS-SNI-02 501-005 iX] 2 (0.0) DO (0.0)PrincelslancF _-SN%-07 501-0(0_ p6_ (<0.1) 114 (0.9)_ta Ba_ IsLand _-_I-02 524-_ (0.0) 167 (1.3)
Stt_it IsLand SS-SBI-03 524-009 0 tO.O) 37 (0.3)

I Tota._.! 18,3063 12,551

1
IB X, I:¢es_t; P, pcobsbty/posstbly pcese_t; H, historical nesting onLy; estiaates in brackets are based on

! historical infformtton (see text).
2 Listed by Nun( et ai. (I_P_, 1;_0) but oa_tted by Souls et al. (1980).
3 SowLset st. (1_0) reported a total of 18,304 breeding birds.

!
!
I
i
i
!
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Tsl_e 9. Busbers of 4 stors-petrels md 2 atcid species captured in idst nets st 13 colonies in I

California, 19e9-1991.

Io. of I tCA Cottony Nonl;h Totat Birds
GotonyBaBe _ Spec. Year Jan Afxr Nay Jun Jut Aug Sep Oct Birds Recapt.

- 31 34 88 - 153 0 IPrfnce Island DM-414-03 LHS_
C4mtte Rode 0tl-414-06 FTSP 1_9 - - - 6 6 J
P_ner hck IJ-410-17 LItSP 19e9 - 109 39 34 - 179 3_
"icRton ltocku MJ-410-18 LHSP 1969 - 151 140 86 - - 361 1s_ dim
LittLe River Rk. MP410-19 FTSP 19e9 - - - 3 - - 3 "L •

• • LRS:P 19Q9 - - - 260 - - O" |
_/an _ Covea RE-390-05 AS_ I_ - - - 1 - - 1
Bird Rock RA-380-04 AS_ 1_9 - - 48 - - 48 12
C4_t te Rock _-SMI-02 _ 1991 - - - 1 1 di
Prince 1st _¢1 SB-SMI-07 LI_;P 1991 0 0 - 2 5 - 7 0 I

• • ASSP 1_1 11 19 - 123 168 " 3_ 16• " Ck_ 1991 31+5 68 21 6 . _6 14
Scorpion ROCKS SB'SZI'14 AS_ 1991 63 - " 63 1 Am

• . CAAU 1991 44 23 6 IWiLLows k"ch. Iks. $8,-SZI-20 _ 1991 51 51
Santa Barbara 1. S_-SSl-02 LI4SP 1991 0 5 4 9 0.,

" " _ 1991 65 108 157 315 12'

" " I, " " •• • XN'IJ 1991 - 4 0 - 9
• • _ 1991 - 13 15 • 0 - Z3 6

SUl;it Island _'_1"03 LHSP 1991 - 1 - 0 2 " 3 0
" • AS_;P 1991 " 18 " 29 38 " 84 0
" • BLSP 1991 " 0 " 13 26 " 36 3 I_
" " C.aAU 1991 " 8 " 1 0 " 9 0 II

I _ not _ncLude birds origirmtty cq:Cured at another colony or birds subsequently captured at moUter
_otony. |Does not |nclude 1 bird originaLLy captured at "_Jtton Rock'.

One bird recaptured twice.
_es not |nciude one bird originally captured at Pris(_-r Rock.

": Mo birds banded, am

;O_ty _rcLudes barK:ledbirds. In Ooes not include 2 birds originally captured on Sutit IsLand.
o ZncZudes birds captured on the ground by hand.

" 0¢es not include 3 birds orig_r_LLy battled in 1976. i

I
i
i
i
!
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I Tal_e 10. Nin|u n_bers of moll potential nest sites for storm-patreLs cceJntedat 4 colonies tnCaLifornia in 19e9 and lggl.

i mapxr_ 1 t_L Ho_ _ s_a sarl_ r,_n_
F,_stte Ro_k Pr_r_ Zste_i CO_l;Ir_I_c k Santa I_orbera IsLand

1 16 (2.3) 11 (1.1) 0 (0.0) 28 (15.9)
2 337 (49.1) 0 (0.0) 0 (0.0) 13 (7.4)

3 17 (2.5) 67 (6.9) 8 (1.8) 53 (30.1)
4 62 (9.0) 142(125)2 (14.7) 71 (15.6) 10 (5.7)
5 35 (5.1) 298(25) (21.5) 30 (6.6) 3 (1.7)
6 1 (0.1) 52(52) (5.4) 125 (27.5) 0 (0.0)

i 7 43 (6.3) 0 (0.0) 49 (10.8) 19 (10.8)

8 27 (3.9) 0 (0.0) 0 (0.0) 30 (17.0)
9 9 (1.3) 12 (1.2) 0 (0.0) 0 (0.0)

10 11 (1.6) 5 (0.5) 0 (0.0) 29 {11.4)
11 11 (1.6) 53(50) (5.5) 0 (0.0) 0 (0.0)

I 12 86 (12.5) 335 (54.6) 0 (0.0)
13 32 (4.7) 28 (2.9) 71 (15.6)
14 54 (5.6) 101 (Z2.2)

t Total 3 687 967(252) 455 176
1 See Figures 45, 48, and 50 for area locations.
2 Idtmbers Of sites in parentheses _ estimted.

3 TotaLs are minim| and exclude somenesting areas at eed_ island (see text).

I
!
!
!
1

i
4
t
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Tml_e 11. Program CAPTI.I_ breeding pol_tation estimtes for Leach's Store-petreLs it 2 colonies in •
northern California in 1989.' II

+' |Colcrty Itmmme N(o) N(h) N(b) MCJoh) M(t) M(th) N(t:b) M(tJc_h)

Primoner Rock 2949 + 1644.5 320 + 17.8 180 _+8.0 180 + 8.0 1611 + 620.4 lie ME BE /
(-274-6173) (285"3r>6) (164"196) (164-196) (2P_5-2827) 11

0.13 0.00 0.41 0.21 0.36 0.56 1.111) 0.36

_iutton Itoc_ 2606 + 611.4 665 + 25.5 552 * 72.5 552 + 72.5 2509 + 575.2 ME liE E II,
(140_-_eo5) c61Lrls> (410--_) (_) c13el--_n I0.22 0.15 1.00 0.48 0.00 0.38 0.64 0.44

1 PopuLation est|mste + S.[., (95_ confidence intervaL). The L_er number is the score in the model /
selection criteria. A r_ore of 1._) indicates tile model selected by the program (see methods). ME= no m
estimte {see Nethods).

!
Table 12. Program JOLLYbreeding pOlPU|ation estimates for Leach's StOrl_petre[ at 2 co|onies in northern

California in lg/_." t
Hodet

ml

A B D I
q'"qle

1

"lutton Io_" 1404 1861 1457 659 20_ 1421 1741 l_
21001.3 21297.5 _2830.1 21407.7 28S6.4 2586.2 3|(-_-33+6) (-_e2-4404) (381-3T_) (-T100-4418) (_1-3"r'_) (2T,'2-asTo)(-23_,-37_5) ,..

1 Population estimte + S.E., (95X confickmce intervals). HE = no estimate i2 Bo estimate due to failure criteria.

1
!
i
it
!

1-76 I

i



I
I _ STO_-PETREL

t Ashy Storm-petrels breed almoet entirely in California.
Only a few pairs are known to nest at Islas Los Coronados in Baja
California, Mexico (Jehl and Everett 1985). They are extremely
difficult to census because they nest in crevices among

i rockpiles, under boulders, or in steep cliffs and are only activeat the colony at night. Hunt et al. (1979, 1980) estimated
numbers breeding at 8 colonies in southern California plus one

i other possible colony. Sowls et al. (1980) estimated numbers of
breeding birds at one colony in northern California and provided
a historical estimate for the South Farallon Islands in central

California that was surveyed only in 1971-1972 (Ainley and Lewis

I 1974). In 1989-1991, we focused on updating and improving• population estimates at the smaller known colonies in the state,
primarily by mist netting birds at night. For some colonies

I where insufficient survey effort was expended in 1989-1991, wereported historical estimates. At several colonies, we have
provided the most standardized and well-documented population
estimates available.

I Northern California

J "Van Damme Cove" - On the night of 5-6 August 1989 at 0033 hrs,we captured one Ashy Storm-petrel in a mist net on "Van Damme
Rock" (subcolony 03 on Map 35; see Appendix 2) while broadcasting

i a tape of Leach's Storm-petrel vocalizations (Table 9; Appendices2, 3). This bird had a bare, vascularized incubation patch. No
other storm-petrels were seen or heard. No storm-petrel nests
were found during a thorough search of the rock, although rock

J crevice habitat was available. If Ashy Storm-petrels did nesthere, it would extend their breeding range about 85 miles north.
The Van Damme Cove area was used extensively by sport divers.

j There was much evidence of human activity on this rock was
J prevalant which may prevent nesting or impact nesting birds.

i Sowls et al. (1980; see 1979-1980 survey archives) camped on
this rock (referring to it as "Anchor Rock") on the night of 5-6
June 1980. They mist netted from 2000-2400 hrs but no storm-
petrels were detected.

i Bird Rock - We captured and banded a total of 48 Ashy Storm-
petrels on two nights in 1989 (Table 9, Appendix 3). Mist nets

i were placed in front of many large burrow/crevices in a small• bank on the north side of the rock (site i). Many birds were
captured entering and departing the same large, deep crevices

i which may have contained several nests each. Another net was
placed near the top of the rock (site 2) on 6-7 August but no
activity occurred at this site (Appendix 3). We located 5 nests
within the north bank and one nest in a crevice on the south

side. Several other crevices were available in both areas.
Population size was estimated at about 65 birds (95% confidence j
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interval of 47-83) with Chapman's (1951) modified Lincoln- •
Petersen method, using all birds captured. Since tapes did not P
appear to attract birds to the nets, we added about 10 birds to
account for those nesting on the south side of the rock (Table I
13). U

Ashy Storm-petrels were first proven nesting at Bird Rock in I
1972 when 2 nests were found and 20-24 breeding birds estimated |
(Ainley and Osborne 1972). On 1 July 1979, Sowls et al. (1980;
see 1979-1980 survey archives) found one adult on an egg in a A
crevice in the north bank and noted petrel smell in 6 others !(Table 13). Our higher estimate probably reflected increased
effort rather than a population increase.

South Farallon _slan_s _tional Wildlife Refuge - The South I
Farallon Islands hosts the world's largest Ashy Storm-petrel
colony (Sowls et al. 1980; Ainley and Boekelheide 1990; This
study). We did not survey this colony in 1989 due to the large |effort required to compare to or improve on previous efforts.
About 4,000 breeding birds were estimated for Southeast Farallon
Island subcolony only by Ainley and Lewis (1974) from an i
extensive mist net study conducted in 1971-1972. However, West I
End Island (subcolony 02 on Map 64) and the North Farallon
Islands were not examined. Ainley and Boekelheide (1990) I
speculated that the total Farallon Islands population could be as |
large as 7,000 breeding birds, based on numbers observed each
fall in nearby Monterey Bay. Extensive mist netting was also
conducted at Southeast Farallon Island between July-September •
1987 when 611 Ashy Storm-petrels were captured and banded at I

several sites (McChesney et al. 1992). Breeding population
estimates (using 496 breeders) using program CAPTURE (otis et al. I
1978) ranged from 508 birds (model M(bh)) to 1529 birds (model I
M(h)). At this time, these estimates are not directly comparable
to the 1971-1972 estimate. Further work conducted in 1990 Is
(McChesney et al., unpubl, data) and 1992 (Sydeman et al., |
unpubl, data) will help further assess the status of this
important population.

Southern California I

castle Rock - Due to potential disturbance to breeding seabirds •
and marine mammals, we did not land on Castle Rock during the
main part of the nesting season. Since we could not assess the
storm-petrel population, we reported Hunt et al. (1979, 1980) Im
rough estimate of 200 breeding birds. However, during I
burrow/crevice counts on 21-22 October 1991, we found 1 nearly-
fledged Ashy Storm-petrel chick and one adult was captured in a
mist net at night (Table 9, Appendix 4). This bird had a i
refeathering incubation patch and was undergoing body, primary I
and rectrix molt. We counted 455 sites (mainly small crevices)
on the rock (Table 10). Using a L correction factor of 75% to i
account for burrow occupancy, 341 breeding birds were estimated. l
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l However, this L correction factor may be too high for crevices

only.

Prince Islan_ - In 1991, we captured and banded 309 Ashy Storm-petrels over 9 nights at 2 mist nets on the southeast side of the
island (Table 9; Appendix 4; see Figure 50). Of these, 67.6%

j were determined to be breeders based on incubation patchcondition (see Figure 12). Of 14 breeders recaptured, 2 were
recaptured in the same period as the original capture. These

I recaptures were not included in analyses to determine breedingpopulation size. Of the 2 nonbreeders recaptured, both were in
the original capture period. The small number of captures in
April were due to extremely windy conditions and did not

i represent the number of birds present. On both nights, birdswere almost continuously circling but avoiding the net. Several
nests also were located with limited effort. Five nests with

eggs plus a pair with no egg were found in a narrow cave at thebase of the steep northwest cliff on 8 June. Five other nest
sites were located in June and July in crevices on the east and

i south sides.
Breeding population size was estimated using programs

CAPTURE (Otis et al. 1978) and JOLLY (Pollock et al. 1990)

(Tables 14, 15). Three capture periods were used for analyses:pre-egglaying (January-April), early incubation (June), and late
incubation (July) for the population (Figures 12, 15). Since no

i single model appeared to fit the capture data appropriately (seemethods), we took a mean of all model estimates (1,154 breeding
birds) as the breeding population estimate. We considered this
to be a standardized and repeatable approach given our inability

l to assess the inherent biases in each model. By adjusting the967 small crevices counted with the rough L correction factor, we
derived a second estimate of 1,451 breeding birds. As noted for

i Castle Rock, the L correction factor may be too high. However,this second estimate served to indicate that the capture-
recapture estimate was reasonable.

i Ashy Storm-petrels reported breeding
have been at Prince

Island by several observers, dating back at least to 1950
(reviewed in Hunt et al. 1979). Rough population estimates have

i ranged from 50-100 birds in 1968 (Huber 1968) to 800 birds in1965 (Craig and Sheppard, unpubl, data in Hunt et al. 1979).
Hunt et al. (1979, 1980) banded 161 birds over 12 nights in 1976-

i 1977 and estimated 600 breeding birds. Our higher estimate• probably reflected greater survey effort on this species.

i $corDi0n Rocks - In 1991, we banded 63 Ashy Storm-petrels (76.2%breeders) on 2 nights in May (Table 9, Appendix 4). Only one
bird was recaptured on the second night. Mist nets were placed
on the south edge of the largest rock (subcolony 01 on Map 190).

j Using Chapman's (1951) modified Lincoln-Petersen method, thebreeding population was estimated to be 303 breeding birds (95 %
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confidence interval, 0-627). For comparison, we estimated I
population size based on 51 potential small crevice sites counted I

on the 2 larger rocks. In addition, we included the proportion
(25%) of medium (N=37) and large (N=5) crevices not considered to
be used by Cassin's Auklets. By applying the rough L correction I
factor (75%) to 93 potential sites, we derived an estimate of 140
breeding birds. Given the small size of these rocks, we i
considered the lower estimate (based on crevice counts) to be m
most appropriate. However, if crevice use by auklets was lower _

than estimated, more storm-petrels may breed here. 4

IAshy Storm-petrels have been recorded breeding at Scorpion
Rocks since 1928 (Hunt et al. 1979). Hunt et al. (1979) mist
netted 9 birds on the night of 25 June 1976 and found one nest. \t
They found 4 nests in 1977 and estimated 40 breeding birds. Our
higher population estimate reflects greater mist netting effort.

Willows Anchoraqe Rocks - We captured and banded 51 Ashy Storm-
petrels at this newly-discovered colony on 7-8 May 1991 (Table 9,
Appendix 4). The mist net was placed near the top of the south
rock. On a brief late night search for nests in accessible I
areas, adults without eggs were found occupying at least 6
crevices of various sizes. One pair occupied a crevice R
containing two Xantus" Murrelet eggs. During burrow/crevice I
counts on 23 October, 2 crevices contained downy chicks, one
contained a hatched eggshell, and i0 crevices smelled of petrel.
We treated all 62 sites on the south rock which did not contain •
evidence of alcid use as potential storm-petrel sites, and 12
sites were estimated for the very steep and inaccessible north
rock. By applying the rough L correction factor, we estimated I
111 breeding birds. J

Santa Barbara Island Area - In 1991, we captured and banded 393 i
(74.5% breeders) Ashy Storm-petrels at Santa Barbara (n=315) and |
Sutil (n=84) islands (Table 9, Appendix 4). At least 5 birds
were captured on both islands. One bird captured at Sutil Island
may have been banded on Prince Island, Santa Barbara County •
(_ppendix 4). However, it can be difficult to read the small e
numbers on these bands at night and, if one number was misread,
this bird could have been banded on Santa Barbara Island. Of 15 •
breeders recaptured, one bird was recaptured in the same period W
as its original capture. This recapture was not used in capture-
recapture analyses. Of the ii nonbreeders recaptured, 7 were im
recaptured in the period of original capture, including i bird |
captured twice in the same night at different sites and 1 bird
captured 3 times in the same capture period. Only 5 recaptured
birds (including 3 breeders) were captured at the same site
twice. No birds were captured more than once on Sutil Island.
Net sites were placed at various sites on Santa Barbara Island
(Figure ii). At Sutil Island, site 15 was located in the saddle
at the top of the east side and site 16 was located at the base l
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I of the cliff on the south side. We located one nest on Santa

Barbara Island by tape playback on 12 April 1991. The calling
bird responded to a tape broadcasting Ashy Storm-petrel

i vocalizations. It was located in a crevice under an overhangingboulder in the bluffs across from Shag Rock (between Arch Point
and "Spire Pt. ") .

I Breeding populations were estimated using programs CAPTURE
(Otis et al. 1978) and JOLLY (Pollock et al. 1990) (Tables 14,

i _ 15). Numbers at Santa Barbara Island were estimated using the
_ number of breeders captured there (as for other colonies).Because birds were not recaptured on Sutil Island, numbers there

were estimated using breeders captured both at Sutil and Santa

t Barbara islands, then subtracting the number estimated for SantaBarbara Island only from the total. Since no single model
appeared to fit the capture data appropriately (see methods), we

took a mean of all available model estimates (874 and 1,460breeding birds for Santa Barbara Island and Santa Barbara and
Sutil islands combined. By subtraction, we estimated 586

i breeding birds for Sutil Island (Table 13).
Ashy Storm-petrels were first confirmed nesting at Santa

Barbara and Sutil islands in 1976-1977 by Hunt et al. (1979). In

I 1976, they mist netted 9 birds (2 recaptured) on 2 nights atSutil Island and located at least 1 nest. In 1977, they banded
62 birds (9 recaptured) at Santa Barbara Island and located 1

i nest. They estimated 40-50 and 300 breeding birds at SutilIsland and both islands combined , respectively (Table 13).

Our 1991 estimates were much higher than previous estimates,

I probably due to increased mist netting effort. We were not ableto compare capture-recapture estimates to site counts since birds
appear to nest primarily in inaccessible cliff habitat° Since no

birds were recaptured on Sutil Island, we may have derived aninflated estimate of the population at both islands combined.
Thus, less birds may nest at Sutil Island than we have surmised.

i Other - We discovered two nest
s0ut_ern California colonies new

sites within the Profile Point Area in 1991 (Table 13 ; see
Appendix 2). On 6 May, 3 eggs (possibly old and abandoned)

i presumably of this species were found in "Cave of the Bird'sEggs" (named after Bunnell 1988; see subcolony 07 on Map 184).
The eggs were found (along with several Pigeon Guillemot eggs) on

i the open floor of the cave. On 13 May, one bird was foundincubating an egg in a crevice on a nearby unnamed rock
(subcolony 01 on Map 184). Historically, Ashy Storm-petrels also

nested in nearby Painted Cave as late as 1938 or 1940 (see Huntet al. 1979). Storm-petrels there laid eggs on the exposed
surface and in crevices among the cave walls (Wright and Snyder
1913). We did not find any there during an incomplete search of

i the cave walls near the cave entrance on 6 May.
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We reported historical estimates for 4 other colonies in the I

Channel Islands that were not surveyed effectively in 1991. Hunt J

et al. (1979) mist netted 3 birds at Cuyler Harbor (at the south
end of the Harris Point to Cuyler Harbor colony) on 24 June 1976. i
At Diablo Rocks, the larger southeast rock was searched E
extensively for nests on 5 May 1991. About 12 potential small
crevices were counted but no evidence of petrel breeding was i
found. However, this survey date may have been too early to
detect a small breeding population there (see Figure 15). Sppit
Rock also was searched on 5 May 1991 but no sign of storm-petrels
was found. Like at Diablo Rocks, storm-petrels may not have yet
laid eggs by the survey date. Gull Island was not searched
extensively for nests during the breeding season to prevent
disturbance to nesting Brandt's Cormorants and marine mammals, i
One nest was discovered there in 1977 (Hunt et al. 1979). I
Summary L

The 1989-1991 estimate of 7,207 breeding birds was higher
than the total of 5,216 breeding birds estimated in 1976-1980
(Table 13; Hunt et al. 1979, 1980; Sowls et al. 1980). Higher n
numbers probably resulted from increased effort towards sampling J
this species, particularly in Channel Islands National Park. At
all locations where mist netting was conducted, as many or more
birds were captured than were previously estimated breeding n
there. Ashy Storm-petrels exhibited an asynchronous nesting
period in southern California in 1991, based on incubation patch
data (Figures 12, 13 and 15). However, breeding phenology at i
Southeast Farallon Island and Bird Rock in central/northern al

California was similar but started slightly later than in
Southern california (Figures 2, 3 and i0; Ainley et al. 1974; I
Ainley and Boekelheide 1990). Colony attendance probably m
occurred almost year-round, indicated by captures of birds at

Prince Island in January 1991. i
I

By tape luring, we greatly increased the number of birds
captured. Whenever a tape was not in use, activity around the
net decreased rapidly and very few birds were captured. Few Ashy B
Storm-petrels were captured when vocalizations of another species _
(i.e. Leach's or Black storm-petrels) were being broadcast. Our
low numbers of recaptures of breeders were likely due to: i) i
heterogeneity of capture probabilities; 2) behavioral responses E
(i.e. "trap-shy") of birds after the first capture; 3) visits by
breeding adults from other colonies; and 4) some nonbreeders mm
(which do not regularly attend colonies) may have been •
misclassified as breeders. l

Heterogeneity of capture probabilities (i.e. each bird does
not have an equal chance of being captured) was an obvious M
problem. Birds recaptured at Prince Island and the Santa Barbara
Island area rarely were captured at the same site twice. Birds i
were mobile around the colony area, particularly during the I
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I "flighting" period (prelaying periods),
and incubation and were

captured when attracted to broadcast vocalizations. Birds
captured at different sites possibly were captured once near the

nest site and once in another area of the colony. For example,at Prince Island, most recaptures were at net site 2, even though
the majority of those birds were banded at net site 1 (Appendix

l 4). These net sites were only 50-75 meters apart. Net site 1was located on a dirt slope some distance from most nesting areas
whereas net site 2 was placed among rock outcrops where 3 nests

were found. In the absence of broadcast vocalizations, mostvocal activity occurred among the cliffs and rock outcrops (i.e.
in nest areas). Thus, our tape luring attracted birds away from
nesting areas, probably including birds from other areas of the

i island. On the other hand, birds nesting closer to net sitesprobably have higher capture probabilities than birds nesting
further away. It was even more difficult to sample birds at

I Santa Barbara Island, where nets were placed at the tops of thehigh, precipitous nesting cliffs. Birds nesting in lower cliff
areas or further from net sites probably would have lower capture

i probabilities than those nesting higher on the cliffs and closer
to nets and tape-lures.

Storm-petrels appearred to exhibit a "trap-shy" behavioral

i response after the first capture. Stress resulting from captureand handling likely led them to avoid further capture.
Behavioral response to a tape-lure may explain why recapture

i rates were much lower than that reported in Hunt et al. (1979)who did not use Ashy Storm-petrel tape lures (R. L. Pitman, pers.
comm. ). Previously-captured birds also may better avoid nets.
On several nights, many more birds appeared to fly around net

l sites than were captured. This type of behavioral responsewould act to decrease the recapture rate and could have inflated
population estimates.

i Some storm-petrels captured in mist nets may breed at other
colonies. Birds appeared to move freely between Santa Barbara

j and Sutil islands which might function as one loose colony. A
similar situation was found with Leach's Storm-petrels in the

Trinidad Bay area, Humboldt County, in 1989 (Table 9, Appendix
3). Two birds were captured at 2 different colonies there. At

i Prisoner Rock, more birds were captured than could be accountedfor from breeding population estimates based on burrow counts.
At Prince Island, Del Norte County, Leach's Storm-petrels were

i captured in mist nets even though they apparently did not breedthere. This situation also has been found with British Storm-

petrels (Hydrobates pelauicus) in the eastern North Atlantic
where tens of thousands of birds have been captured at locations

i from known colonies (Mainwood 1976, Fowler et al. 1982,
away
Fowler and Okill 1988). Birds also have been recaptured at sites
many kilometers from original capture locations. Most of these

i movements have been attributed to wandering nonbreeders, althoughbreeders may also be involved. If Ashy Storm-petrels wandered
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between colonies in the Channel Islands, the high capture rates •
at the relatively small Scorpion and Willows Anchorage rocks
colonies could be explained. However, birds also may nest on the
adjacent mainland cliffs of Santa Cruz Island which appearred to i
have abundant potential crevice habitat. m

We may have underestimated the number of nonbreeders in our i
captured samples. Data on other storm-petrel species has |
indicated that even immature birds may develop incubation patches
(Furness and Baillie 1981, Harris 1969, Scott 1970, Wilbur 1969). &_
Up to a third of nonbreeding British Storm-petrels have been |reported to undergo complete defeathering of the incubation patch
(Scott 1970). If significant numbers of nonbreeding Ashy Storm-
petrels develop incubation patches, capture-recapture estimates a
may be high. W

Mist-netting conditions also affected capture probabilities _,
(i.e. time effects). Nights with little or no moonlight had much %
higher bird activity than those with bright moonlight. Storm-
petrels also were difficult to capture on windy nights (i.e. over
about i0 knots). Birds detected and avoided mist nets billowing R
in the wind. V

Although some of these factors may have contributed to i
overestimating breeding population sizes, most capture-recapture |
estimates for Leach's Storm-petrels at "Button Rock" (Trinidad
Bay Rocks) were lower than estimates based on burrow counts. In _m

part, this situation may reflect the small and discrete nature of i
burrow-nesting colonies of Leach's Storm-petrels, compared to the
more spread out crevice-nesting colonies of Ashy Storm-petrels
(such as found at Prince and Santa Barbara islands, Santa Barbara
County). In any case, we expended minimal effort necessary to
derive reasonable and repeatable estimates. Much more effort
would be required to improve the reliability of estimates. Such i
efforts have been underway at the South Farallon Islands |
(McChesney et al., unpubl, data; Sydeman et al., unpubl, data).
Revised estimates for this colony, the world's largest, should be

available in the near future, l

Although the 1989-1991 estimate was considerably higher than
the past estimate, the world population of Ashy Storm-petrels was •
still very small. A catastrophe (e.g. a large oil spill) near a l
major aggregation could extirpate a large proportion of this
species' population. For example, 4,000-7,000 Ashy Storm-petrels i
congregate each fall in Monterey Bay off central California |
(Ainley 1976, Roberson 1985). We recommend the instigation of a
monitoring program at all medium and large colonies. Through
extensive mist netting and nest searching, yearly fluctuations in
breeding population size could be monitored as well as improving
population estimates. Occupancy rates of nest crevices also
could be determined, permitting comparisons with mist-net derived i
estimates. Nocturnal visitation and mist netting at other m
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i potential nesting rocks on the California coast could turn up

other small colonies. In particular, such efforts are required
at West End Island (South Farallon Islands) and the North

i Farallon Islands, Farallon Islands National Wildlife Refuge.These islands were adjacent to the large Southeast Farallon
Island colony and could contain significant numbers of breeding

i birds.

i
!
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!
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Figure 22. Percentage of state breeding population of Ashy

Storm-petrel in coastal regions of California, /
1989-1991. Symbols as in Figure 19. I
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Tabte 13. _ of breeding Ashy Stormm-petre|s in California tn 1975-1960 (Nun( et al. 19"/9, 1980;

Sowt8 et at. 1960) and in 1_9-1991 (This study).

i r_tony_ _ of b_dinS t_rds1 (_nt)
Cotony Name CA LISF_ 1975-1960 I_- 1991

i llort:hem rr_ifomia
Yon Olme Cove NE-390-05 379-027 0 (0.0) X (0.0)

J it Ilird Rock NA-380-04 404-010 14 (0.3) 7& (1.0)

I l_atIfornlm

South fm'aiLon lstw'ds SF-FAX-O2 429*052 [4,000] (76.7) [4,(X30) (55.5)

i S_ut_Nfrn calt fornll

Castte _ SS-SNI-02 501-005 [200] (3.8) [200] (2.8)

Hm'rls Point to Cuytor Ilarbor SS-SlI[-OS 501-015 DO (0.0) DO (0.0)
Prince Islsnd SS-SM[-07 501-004 600 (11.5) 1,154 (16.0)
ProfiLe Point Ares SS-SZ[-03 502-017 14 (0.0) 8 (0.1)

Did_o Iloc_ Sa-SZl-06 502-020 _ (0.4) [20] (0.3)Spplt Rock SJi-SZl-(_ 502-013 (0.8) [40] (0.5)

I Scorpion Rock SB-SZl-14 502-010 40 (0.8) 140 (1.9)
YltLowsknch_ Rocks SS-SZ[-20 524-019 0 {0.0) 111 (1.5)
Gull IsLand $B-$Z[-22 524-001 2 (<0.1) [23 (<0.I)
Santa _ IsLand SS-SS[-02 524-008 250, {4.8) .874 (12.1)
Sutit IsLand S8-$81-03 524-009 50q (0.9) 586 (8.1)

lotat 5,2165 7,209

! '2 X, present; l, historical nesting only;, estimtes in brackets [ ] are based on previous tnfofmtfon.
Forueriy |nctud_d tn alCinton Point to Diabio Point" (502-016) in Souls et at. (lgeO).

3 Sours et st. (1960) reported 16+ birds. Estimte is from Runt et it. (1979).
4 Estimate is from HlJnt et ant. (1960). lunt et at. (1979) end SouLs et st. (1980) reported 40*50 birds.
5 SouLs et It. (lg60) _ted 5,187 bceeding birds.I

!

.t
i
!
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Tebte 14. Progl-am _ lmreqdinGpoputation estimates for Ashy Storm-petrets at 3 cotonles in southern 1

california in 1991. m

CoLonyName M(o) Nlh) M(b) M(bh) M(t) M(t_) Nltb) N(U_h) 1
lm

Prince Island 1330 + 355.5 td_ _+19.8 I_ NE2 lP'_A + 323.1 ME ME tE
(633-2027) (444-551) - (592-1860) " " 1

0.76 0.86 O.OS 0.00 0.01 O.ZGr 0.39 1.aD I
Smntalarberm i. 1754_ 495.1 &51 + 21.0 ME2 ME2 1728 + 44)2,9 ME BE ME

(7_3-E725) (44)9-493) (781-2675) - - ._.
1.00 0.89 0.19 0.51 0.00 0.35 0.33 0.84 I

s] &S_rtSLZ.3 22O4_+552.2 570_*23.6 UE2 _ 2191+_550.0 ME ME ME
(1121-3287) (_-616) (1112-3270) -

1.(X) 0.94 0.19 0.47 0.00 0.36 0.37 0.92 I

1 _ TabLe 11 and methods for exptarmtion of table presentation.
2 lo estimate due to failure criteria. " m
3 Sat • Santa larbera IsLand. 11

!
TdN.e 15. Pe_grt J_l&¥ breed _

1991" I. i:_lati_ _timt_ f_ N St_'l-_t_ts at 3 eol_i_ In _California in

i
_L

A p P 1

cotor_.area Period2 Period2 Period3 _2 period z Period3

i
Prince IsLand 1119 1865 1519 1693 NE3 ME3 .

+1038.6 +1722.6 +881.9 +1670.9

(-916-3155) (-1511-5242) (-_)9-3248) (-1582-4968) t

1Santa Barbara I. 297 411 109 260 743 763 753
+270.4 +3"/'8.6 +203.0 +397.2 +323.8 +340.8 "*464.0

1662) (-232-827) (-331-1153) (-289-507) (-5T8-I038) (I08-1377) (95-I¢31) (-157- 1
l

Sal & Sutil 1. 4 1013 1406 7/)6 1096 1651 1711 1681
+790.6 +_10e2.9 +_1011.9 +1395./, _+858.4 +906.1 +_1238.4

(-537-2562) (-716-3529) (-1197-2770) (-_638-_1) (-31-_Z_) (-65-3487) (-746- 1
410B)

See Table 12 and methods for explanation of table presention. 1
M<mnvas used in caLoutation of final poputation estimates. 1

l lio estimate due to failure criteria.
• $81 • Santa Barbera IsLand.

t
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N BLACK STORM-PETREL

Black Storm-petrels breed primarily on islands in the Gulf

N of California and off the west coast of Baja California, Mexico(Everett and Anderson 1991), extending north to the Channel
Islands off southern California (Pitman and Speich 1976, Sowls et

I al. 1980). Like the Ashy Storm-petrel, Black Storm-petrels areextremely difficult to census. They nest in crevices under rocks
or in steep cliffs and are only active at the colony at night.

i Hunt et al. (1979, 1980) discovered and provided estimates for
California's 2 known colonies. In 1991, we focused on updating
and improving past estimates by conducting extensive mist net
surveys at known colonies.

i Southern California

i Santa Barbara Island area - In 1991, we captured and banded 51(74.5% breeders) Black Storm-petrels on Santa Barbara Island and
36 (86.1% breeders) on Sutil Island (Table 9, Appendix 4). Three

i birds (all breeders) were recaptured on Sutil Island; the only
recapture (a breeder) on Santa Barbara Island occurred in the
same period as the original capture. Since birds only were
captured during two capture periods (May-June and July),

i Chapman's (1951) modified Lincoln-Petersen method was used toestimate 74 breeding birds (95% confidence interval of 24-123) at
Sutil Island. Since no birds were recaptured between the May and

j July capture periods at Santa Barbara Island, an estimate couldnot be derived for Santa Barbara Island alone. Although we did
not document birds moving between Santa Barbara and Sutil
Islands, data on Ashy Storm-petrels indicated that such movements

i probably occurred in Black Storm-petrels as well. UsingChapman's (1951) modified Lincoln-Petersen method for Santa
Barbara and Sutil islands combined, we estimated 274 breeding

birds (95% confidence interval, 75-473) for this complex.Subtracting 74 birds for Sutil Island, we estimated 200 breeding
birds at Santa Barbara Island.

N Based incubation data mist-netted birds in 1991
on patch on

and known incubation and chick periods (Everett 1991), we
estimated the approximate breeding phenology for Black Storm-

g petrels in the Channel Islands (Figure 16). Phenology appearedto be similar to birds nesting at Islas Los Coranados, Mexico,
with late arrival to the colony and a synchronous nesting cycle.

N Black Storm-petrels were first recorded nesting in the
United States in 1976 at Sutil Island (Pitman and Speich 1976,

i Hunt et al. 1979). In addition, Hunt et al. (1979, 1980) banded
27 Black Storm-petrels (2 recaptures) on 18 nights from 28 May-8
July 1977. They estimated 20-30 and 150 breeding birds for Sutil
Island and for the combined Santa Barbara Island area,

i respectively (Table 16). One nest was found at the same locationon Santa Barbara Island in both 1986 and 1987 by C. A. Drost
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comm.). The nest was located in a crevice in the cliffs B(pers.

at Arch Point. mm

Other Southern California colonies - At Prince Island, a Black
Storm-petrel was briefly caught in a mist net (site no. i) on the M
night of 8-9 July 1991. The bird gave a characteristic flight
call before escaping. A Black Storm-petrel again was heard at m
Prince Island on the night of 10-11 July 1991. This bird called |
twice near the mist net (site no. 1) in response to broadcasted
Black Storm-petrel vocalizations. Although these birds may have
been wandering nonbreeders, a few pairs of Black Storm-petrels •
may breed at Prince Island.

On 29 May 1991, a freshly-dead Black Storm-petrel was found
near the entrance to a rock crevice on a rock at the south end of m
Seal Cove (subcolony 02 on Map 218), San Clemente Island. The
bird did not have an incubation patch and did not show signs of am
injury. At this early date, this bird could have been either a l
wandering nonbreeder or a breeder which had not yet defeathered
its incubation patch. Since a few crevices were available on

this rock, a few Black Storm-petrels may nest there, i

Holder (1910) reported finding a "young Black Petrel"
crawling outside his tent at Mosquito Bay, San Clemente Island. i
This bird may have originated from a local colony. Wright and I
Snyder (1913) reported finding a freshly-dead Black or dark-
rumped Leach's (Socorro) Storm-petrel at East Anacapa Island on 5 a
July 1912. This bird apparently had been killed by a predator, i
Since they commonly occur in the nearby waters during summer,
this bird was probably a Black Storm-petrel. Thus, it was

possible that these birds have bred at Anacapa Island. i
i

Summary

Our total of 274 breeding birds in California was somewhat i
higher than the past estimate of 150 breeding birds in 1975-1977
(Hunt et al. 1979, 1980; Sowls et al. 1980), reflecting our
increased mist netting efforts at Santa Barbara and Sutil J
Islands. We also identified two other possible breeding i
locations in the Channel Islands.

i

Although using mist-net captures to estimate storm-petrel i
population size has many difficulties (see Ashy Storm-petrel
account), 1991 estimates seemed to reasonably reflect the i
approximate population sizes in the Santa Barbara Island area. n
Much greater effort focused solely on censusing this species
could provide more reliable results. A monitoring program should
be instigated in the Santa Barbara Island area that would examine B
fluctuations and help provide accurate estimates of the D
population size over time. By conducting further mist-net
studies and locating nest sites, yearly fluctuations could be i
monitored and more accurate population estimates determined. |
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Other potential colonies, such as Prince Island, the (West,
Middle and East) Anacapa Islands and Seal Cove Area should be

i investigated further for the existence of very small populations.

!
!
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Figure 23, Percentage of state breeding population of Black

Storm-petrel in coastal regions of California, i1989-1991. Symbols as in Figure 19.
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TabLe 16. Nklbers of b_-,edfno Black Storl-petrets at each cotGrly in CiLffomla in 17"/5-1?77 (Hunt etaL. 19"/_, 1760; So_ls st st. 1?80) and 1991 (This study).

i _Lor_ NLmber _ qf br_pdirmbirdsI (perc_)CoLony,me cA USFWS 19n-19_ 1991

l It sou-d_rnc_t_forn_a
g Prince lstmd SS-_lI-07 501-004 O. (0.0) P (0.0)

Santa Barbera IsLand S8-$81-02 524-008 1_ (80.0) 200 (73.0)Suttt ]st_d SS-SSl-03 524-0_ (20.0) 74 (27.0)

i se, l Cove Area LA-CLI-Oe 524-036 O (0.0) P (0.0)
I_ 274

P, prat:mbLy/poe_|bt,y present.

1

2 ESttlte frcl Hunt et at. {1_0). Hunt st oL. {1_/9) reported 150 pairs {300 birds) totaL for Santa
Barbera and S_tfL IsLands. So_ls st IL. (1980) reputed 120-130 birds for Santl Barbara IsLand.

3 Eltllte fr_ _ st eL. (1960). H4Jr_st aL. {197_) and S_Ls et at. (1_) reported 10-15 pairs (20-30

i
I
1
I
I
1
i
i
1
i
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AMERIC2&NWHITE PELICAN i
The American White Pelican breeds on islands in lakes in the

interior of western North America from central Canada, south to
Colorado and Utah, and west to Oregon and northeastern California i
(Sidle 1985). One outlying colony has been reported in southern
Texas. California colonies were not surveyed by USFWS in 1989- m
1991. n

9alLtmmll
i

White Pelicans nested historically at several locations in
California, including: Tule, Clear and Goose lakes, Modoc County;
Eagle Lake, Lassen County; lower Sacramento Valley; Tulare Lake, t
Kings County; Buena Vista Lake, Kern County; and the Salton Sea, m
Imperial County (see summary in Grinnell and Miller 1944). White
Pelicans also may have nested at Honey Lake, Lassen County, in JR
the 1950's (Tait et al. 1978). Most colonies disappeared in the |early to mid 1900's (Grinnell and Miller 1944).

Colonies have been monitored recently by U. S. Fish and
Wildlife Service refuge staff and researchers from the University g
of California Davis at Clear Lake Reservoir, Clear LakeNational
Wildlife Refuge (Modoc County) and at Sheepy Lake, Lower Klamath m
National Wildlife Refuge (Siskiyou County) (Sidle et al. 1985; P. |
Moreno, pers. comm.). A colony of about 1,400 breeding birds was
discovered at Hartson Reservoir (near Honey Lake), Lassen County, i

in 1976 (Tait et al. 1978). This reservoir was dry in 1977 and •
nesting has not been reported since. Numbers of breeding birds g

at Clear Lake Reservoir have fluctuated since 1986, with a
general downward trend in 1990 and 1991 when about 1,800 and
1,310-1,350 birds, respectively, attempted to nest (P. Moreno, g
unpubl, data). Extremelypoor breeding success in those years
resulted from declining water levels and reduced prey resources
related to drought since 1986 in concert with water diversions. |
In addition, heavy predation resulted when a land bridge
connected the nesting island (Bird Island) with the mainland. In
1991, pelicans began nesting on a rocky island uncovered by the I
receding lake levels. At the Sheepy Lake colony, birds nested on n
top of tule reeds and breeding success has been less variable.
About 400 and 520 birds bred there in 1990 and 1991, respectively
(P. Moreno, unpubl, data). l

Coastal observations i
In the non-breeding season, White Pelicans occur in both

freshwater and estuarine habitats. On the coast of California,
birds have wintered regularly in: Tomales Bay; San Francisco, San
Pablo and Suisun bays and their associated salt ponds; and Morro l
Bay. Non-breeding or failed breeding birds have occurred
occasionally at these locations during the breeding season. On
13 June, we observed 27 birds in Morro Bay, including a feeding |
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I flock of 13 birds. On 7 August 1989, 38 birds were counted near

the mouth of Tomales Bay. We were quite surprised to find a
large mostly-intact but broken egg on a rock at Westport,

i Mendocino on 31 August 1989. D. W. Anderson (pets.
County,

comm.) late identified it as a White Pelican egg. It probably
was dumped either during migration or by a bird that could not

i find a nesting site. In 1990, large numbers were observed in theSan Francisco Bay area: 24 birds flew south past the east side of
Angel Island on 12 June; 4 birds were observed on the water in

i Carquinez Strait on 16 June; 244+ birds were feeding, roostingand flying in Suisun Bay on 16-17 June; ii birds were observed on
the water and flying in the lower Napa River on 19 June; and 7
birds were observed on the water and roosting on dikes at the

i Knight Island salt ponds on 20 June (see Harvey et al. 1992).Limited data has indicated that California breeders can winter in

Mexico although they may also winter on the California coast (P.

i Moreno, unpubl, data).
Summary

i The range and numbers of nesting
White Pelicans in

California have been reduced drastically during this century.
This species has been listed as a species of special concern by

I the California Department of Fish and Game (Remsen 1978,Steinhart 1990) although this designation does not provide any
direct protection. Human alteration of nesting habitat (i.e.

i agricultural and water development) has continued to be the majorreason for decline and has prevented the reoccupation of former
nesting sites. For example, the nesting island at Eagle Lake was
abandoned in the late 1960's but has been more recently connected

I to the mainland by low lake levels caused by water diversions.In addition, a recreational vehicle park was located adjacent to
the former nesting island (P. Moreno, pers. comm.). White

i Pelicans will probably continue to decline and possible becomeextinct in the state if measures are not taken to preserve and/or
restore nesting habitat. Annual monitoring of breeding

I population size and breeding success at all colonies must be
continued. Further information is also needed on White Pelican

movements and habitat requirements outside the breeding season.

1
1
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BROWN PELICAN I

The Brown Pelican nests along the coasts of southern North
America and northern South America. The subspecies _. 2-
c_liforn_Gu_ breeds from California to the Pacific coast of Q
southern Mexico, including the Gulf of California. Pelicans
build large stick nests on offshore islands. Nests can be Im
difficult to count when located at the tops of high bluffs, on |
steep slopes in ravines and on high cliffs. Numbers of breeding
birds vary substantially between years. Breeding phenology also
is variable and nesting is protracted, often occurring over a 6-9 i
month period. In recent years in southern California, J
variability in nesting effort has been related to availability of
Northern Anchovy (_Duraulis mordax), their major food source
there (Anderson et al. 1980, 1982; Anderson and Gress 1983). m
Pelicans forage in inshore waters near their colonies and along
the mainland coast.

I

Based on periodic observations through the early 1900's,
Brown Pelicans had been recorded nesting at 6-8 colonies between
Bird Island, Monterey County, and Islas Los Coronados, Baja
California, Mexico. Numbers of pelicans were thought to have e
declined substantially during the first complete survey of
colonies in 1967-1968 when they were found nesting at only 2 i
colonies: West Anacapa Island in the Channel Islands and Islas |
Los Coronados (Schreiber and Delong 1969). Marine pollutants
(principally DDE) were later found to have caused a gradual
decline in pelicans from the mid 1950's to the mid 1970's, n
through poor breeding success due to thin-shelled eggs (Keith et
al. 1971, Risebrough 1972, Jehl 1973, Anderson et al. 1975,
Anderson and Gress 1983, Gress and Anderson 1983). A similar •
decline and thin-shelled eggs occurred at the same time in m
Double-crested Cormorants at West Anacapa Island (Gress et al.
1973, Anderson and Gress 1983) and thin-shelled eggs were also wm
reported in Brandt's Cormorants at San Nicolas Island (Hunt et |
al. 1979). This problem resulted in a massive research effort to
study Brown Pelicans, including a standardized annual monitoring
of population size and breeding success at all colonies since i
1969 (see summaries in Anderson and Gress 1983, Gress and m
Anderson 1983, Lewis and Gress 1988, Ingram 1992). This
subspecies was classified as endangered under federal law in 1970 i
and under state law in 1971. Since 1985, the monitoring of l
pelican populations in the Channel Islands has become part of the
Seabird Monitoring Program of Channel Islands National Park i
(Ingram et al. 1983, Lewis and Gress 1988, Lewis et al. 1988, i
Ingram 1992). However, monitoring at West Anacapa Island has Im

been continued by earlier researchers, especially F. Gress. This
highly-focused monitoring program plus associated studies have
provided the best current understanding of normal fluctuations in
population size, in addition to population responses to

perturbations, for any seabird in California. i
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l In 1991, F. Gress (University of California Davis) conducted

detailed monitoring of population size on West Anacapa Island,
using standard techniques (Gress 1992). T. Ingrain (unpubl. data)

i of Channel Islands National Park monitored the colony at SantaBarbara Island, using similar techniques.

t Southern California
Ana_ Island West (Channel Islands _ Park) - This colony

i always has hosted the majority of breeding birds in California.Pelicans originally nested at both West and East Anacapa islands
from 1884-1930 (Hunt et al. 1979, Gress and Anderson 1983). By
1935, the entire colony existed only on West Anacapa Island,

I probably due to disturbance from lighthouse construction andcontinuous human occupation of East Anacapa Island since then.

i A total of 10,680 breeding birds were estimated in 1991(Figure 24, Table 17), based on counts of 5,340 nests over the
breeding season from vantage points on West Anacapa Island, boat

counts and post-season searches of nesting areas (Gress 1992).
Ground counts were conducted between 0900-1600 hours (PDT) using
a 22X telescope from i0 standardized observation points located
above nests and allowing complete views of most subcolonies. In

g some areas, dense vegetation and topographic features obscuredsome nests that were added after inspection of these areas during
post-season searches. A few small nesting areas were visible

i only from an inflatable Avon boat. Nests were counted whileanchored or drifting just offshore from the island under good
weather conditions (usually early in the morning).

l Five complete surveys were conducted monthly from late Marchto August 1991 plus a post-season nest search on 25 September
1991. Fifteen subcolonies were located between 100-600 feet (30-

i 183 m) elevation over a 2-km stretch of the north side of theisland (Figure 25), including a large, steep-sloped bowl ("The
Amphitheater") and several high slopes, bluff tops, ravines and

i cliffs. The location of subcolonies were known from previous
years and were broken down into about 150 smaller units for
accurate counting of nests. On each survey, 3 types of data were
collected for each count unit: 1) numbers and stages of all

i active nests (i.e. with incubating or brooding adults or chicks• at various stages of development); 2) numbers of adults and
subadults (separable by plumage) in nesting areas and roosting

i outside of nesting areas; and 3) numbers of abandoned nests.When a nest was abandoned during nest building or in early
incubation, it was not covered in guano and grasses used to line

i the nest appeared golden. Nests abandoned later in the seasonwere more difficult to separate from persistent nests from
previous years and often required inspection during post-season
searches. At least 2 counts were conducted at each count unit

i and the results were averaged. Data for each count unit fromeach survey were compared with preceding and succeeding surveys
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to determine numbers of fledged nests, still-active nests, newly- •
built nests and abandoned nests (see examples of data handling in l

Gress 1992). Boat counts gathered the same data but were less
accurate because of counting with binoculars from a less stable
platform, longer observation distances, examining nests located U
in ravines and other difficult to observe habitats and poorer

observing conditions than on shore (i.e. shadows, glare, wind), a
m

Pelicans began egglaying in the Amphitheater and at Interior
Bluffs in mid February (see Figure 18), followed by nesting at
all bluffs east of Oak Canyon by early March. From late February I
through March, a series of tropical rainstorms passed through m
southern California. Prolonged storm conditions apparently
prevented pelicans from finding sufficient food. By late March,
2000 (56%) of 3,600 nests were abandoned. During April, a second m
nesting effort occurred in both already-used locations and new
subcolonies at North Bluff and Three Sisters Bluff. New nests

continued to be built until late May. Thus, the 1991 season •
eventually consisted of two pulses of nesting effort. After am

March, about 1,015 (75%) nests were abandoned through May. By
the end of the breeding season (which spanned 9 months), overall
abandonment was 78% (4,170 of 5,340 nests). J

The total of 5,340 nests in 1991 was the third largest
nesting effort by pelicans at West Anacapa Island since 1969, |
surpassed only by numbers in 1986 (N=5,958 nests) and 1987
(N=6,326 nests)(see most recent summary in Ingram 1992). Unlike
other years of high nesting effort, low breeding success occurred •
in 1991 (0.28 chicks/nest versus 0.58-1.24 in 1985-1987 and
1989). Low breeding success has occurred for the last 3 years
due to chronic low food availability in the early part of the •
breeding season. W

Given the prolonged, asynchronous breeding season, it was i
clear that 1-2 surveys would not be sufficient to determine |
population size in this species. Also, the colony covered a
large area and many nests were difficult to observe unless
traditional areas were specifically examined and checked after D
the breeding season. Further, the high rate of nest abandonment m
necessitated several surveys and very standardized treatment of
abandoned nests. Detailed and standardized monitoring methods i
have been required to obtain accurate estimates of the numbers of l
pelicans breeding and to measure breeding success in a comparable

fashion each year. i
n

Santa Barbara Island (Channel Islands National Park) - In 1991,
1,236 breeding birds were estimated (T. Ingram, unpubl, data),
based on 618 nests counted using a method similar to West Anacapa B
Island (see Ingram et al. 1983, Lewis et al. 1988, Ingram 1992). m
Nests were counted mainly from intensive ground counts from
island vantage points; 3 nests were discovered in a new nesting i
area (not visible from island vantage points or boats) at the |
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I "West Cliffs" area (subcolonies 18 and 19 on Map 200) from aerial

PhOtographs. Ground counts were easier to conduct at this colony
because pelicans nested mainly on the sides and bases of low

i slopes along the southeast coast and on the north slope of SignalPeak (subcolonies 13-16 and 28 on Map 200, respectively). These
colonies were closer to observation points and views were not

i obscured by vegetation or topography. Surveys were conducted at2-4 week intervals from late February to August 1991. Breeding
phenology, a high abandonment rate and low breeding success

i indicated that conditions were similar to West Anacapa Island in
1991 (T. Ingram, pets. comm.).

The total of 618 nests in 1991 was the fifth largest nesting

i effort since 1980 (Ingram 1992). Pelicans recolonized SantaBarbara Island after a 16-66 year absence in 1980 when 194
breeding birds were reported (Anderson and Gress 1983; not 174

I _ breeding birds reported in Sowls et al. 1980). Pelicans may have

_ bred there as recently as 1964 but the last definite nesting was
reported in 1914 (Hunt et al. 1979). Schreiber and Delong (1969)

i reported nesting at Sutil Island in 1967 but this was an error
(see Gress and Anderson 1983). From 1985-1991, nesting has
occurred every year. Highest numbers (1,046-1,441 nests) were
found in 1985-1986 which also were the two years of highest

I nesting effort on West Anacapa Island (Lewis and Gress 1988,Ingram 1992).

i Scorpion pocks - Sporadic breeding has been reported on this rocksince 1909 (Willett 1912). In recent years, nesting occurred in
1972, 1974 and 1975 (160-210 breeding birds) but nesting has not
been recorded since (Hunt et al. 1979, Anderson and Gress 1983).

I This rock may be used for nesting only when food is abundant andavailable in this area early in the breeding season (Anderson et
al. 1982). However, this rock also was located in the middle of

i an anchorage and probably has been disturbed frequently byrecreational boaters.

i Other c01on_es - Pelicans bred regularly at Prince Island (San
Miguel Island) from 1886-1939 (Hunt et al. 1979). None have been
reported nesting there since 1939. Pelicans may have nested at
San Nicolas Island in 1945 (Rett 1945) and possible old nests

i were reported in 1968 (Hunt et al. 1979). Human disturbance mayhave contributed to the loss of a colony on San Nicolas Island,
if one ever occurred there (see Hunt et al. 1979). However,

i pollutants and/or the loss of prey resources (e.g. PacificSardine Sardinops caerula or Pacific Mackerel _comber japonicus)
may also have been involved in the loss of colonies at both
Prince Island and San Nicolas Island. These colonies occurred

I within marine waters influenced coastal where
by upwelling

Northern Anchovy were less abundant and other fish (currently
rockfish Sebastes sp.) predominated in other breeding seabird

i diets (Hunt et al. 1979; see Ainley and Boekelheide 1990).
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Central California I

Williams (1931) and Baldridge (1973) provided a detailed
summary of pelicans nesting at Bird Island, Monterey County, from
1927-1966. This was the most northerly location where this M
subspecies has ever nested. Peak numbers of 55, 52 and 44 nests
were reported in 1929, 1958 and 1933. Reported numbers were low i
because nests were obscured by large numbers of roosting pelicans |
and only single counts were made. This colony may have become
established during an extended period of warm waters. However, a
lack of breeding success since 1949 coincided with the occurrence i
of pollutants and the loss of the Pacific Sardine which probably Q
was an important food resource (Baldridge 1973, Gress and
Anderson 1983; see Ainley and Lewis 1974). No nesting birds were
found here in 1989. |
Summary

t,In 1991, 11,916 breeding birds were reported at 2 active
colonies at West Anacapa Island and Santa Barbara Island (Figure
24, Table 17). No nesting birds were found at 3-4 other
historical sites in southern California. No pelicans nested at g
Bird Island, Monterey County, in 1989. The 1991 total
corresponded to 343% higher numbers than in 1979-1980 (N=2,690 R
breeding birds as listed by Sowls et al. 1980). Numbers of |
breeding pelicans have increased substantially since the
population reached a low of 76 nests in 1977. Recovery from i

decline occurred due to reduced pollutants in the environment, •
recruitment from Mexican colonies in the Gulf of California, and
increased breeding success at local colonies (Anderson and Gress
1983). Pelicans have now reached the highest historical •
population levels reported in the literature (about 10,000 M
breeding birds; Hunt et al. 1979, Gress and Anderson 1983).
However, this historical level probably was underestimated to a i
large extent. The figure of i0,000 breeding birds was taken from |
an estimate of 5,000 pairs at East Anacapa island only in 1920.
There was insufficient documentation to determine if this total

was derived from a rough count on a single day and whether all i
nesting areas were viewed (see Gress and Anderson 1983). The m
continued recovery of the pelican population will depend on the
achievement of reasonable breeding success over the long term. i
This goal has been threatened by food shortages that may result l
from long-term changes in prey resources (especially Northern
Anchovy) due to over exploitation by fisheries (Anderson et al. m
1980, Anderson and Gress 1984) and/or persistent ENSO conditions |
(Gress 1992). Low levels of pollutants also have persisted in
the marine environment and still may influence breeding success.
Human disturbance of colonies must also be prevented. Colonies
at West Anacapa and Santa Barbara islands in Channel Islands i
National Park have been further protected with a buffer zone in
surrounding waters enacted by the California Department of Fish i
and Game. This buffer zone prevents disturbance to nesting birds m
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I
I from commercial and recreational boats. In addition, historicalcolony sites must be protected if they are to be recolonized.

Most of these colonies are still disturbed by humans.

j Recolonization would be unlikely at East Anacapa Island and SanNicolas Island where human occupation has continued, unless large
areas of suitable nesting habitat were to be set off limits.

I Other human and military activities also probably disturbroosting birds at San Nicolas Island. Scorpion Rocks and Prince
Island are protected within Channel Islands National Park and low
overflights are prohibited (as at West Anacapa and Santa Barbara

j islands) by the Channel Islands National Marine Sanctuary. BirdIsland, Monterey County, is protected within the Point Lobos
State Reserve where human activity and low overflights are

I prohibited.
The pelican monitoring program has demonstrated the great

i value of accurate and standardized annual population estimatesfor examining and interpreting short-term and long-term
population changes. Annual monitoring was critical to studies
aimed at understanding the decline caused by pollutants and the

I associated recovery process, given a background of variablebreeding effort under natural conditions. Although these studies
have continued, the large numbers of nesting pelicans has made

I annual monitoring an increasingly difficult and time consumingtask. The labor intensive approach was designed when there were
less than 800 nests from 1969-1978 at West Anacapa Island only.

i In 1991, we worked with Channel Islands National Park toexperiment with aerial photographs (using low level photographs
as taken at other seabird colonies in 1989-1991 as well as high
resolution photographs) as an alternate method of determining

I breeding population size and possible breeding success. Ifseveral aerial surveys were flown per year and reasonable
correction factors can be determined, this method may provide for

i better counts in many areas, more standardized estimates may beobtained between observers and biologists may require less
expertise to derive estimates. However, comparisons between
ground and aerial counts must be conducted over several years to

I ensure that new methodology can replace the standard method thathas been used successfully since 1969. Even if it can, the
original method also should be conducted periodically to maintain
a record for examining long-term trends.

i
I
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Figure 24. Percentage of state breeding population of Brown
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1
Treble 17. Ikmbers of bceeding Sro_ Peticans at eech cotcr_ in CaLifornia in 1_5-1_0 (S_t$ et mr. l_BO) BE

and _n 1991 (This study).

C_ototIyNuube_r I_ of Br_uedingBirds 1 (Percent) /
¢otow.am U_ WFVS 1Fr_-19S¢ 1_v-1_1 wm

Cat i foer, t= lI
Bird Sstsnd m-362-o9 454-oo9 , (0.0) N (0.0)

Pr|nce IsLand SS-SMI-07 _ - _ _ ( O . O ) _ ( 0 , 0 ) I

_icn Rock,= $8-SZ1-14 502-010 160'; (0.0) U (0.0)
Armcm_ lstand-fJest VE-A_II-01 502-007 2,516 (93.5) 10,680 (89.6) 1
k_K_pe IsLand-East VE-NII-03 502-()(_ II (0.0) H (0.0) ISanta Ilarbara IsLand SS-SaI-02 524-008 174T (6.5) 1,22kS (10.4)
Cormrar_ Eock Area VE-SItI-O'/' 524-02_ Pr" Co.o) PH Co.o)

2,690 11,916 1
l

1
2 I, historicl( rmstir_ _ty; 1>1t,po_sibty historical nesting only.

Recorded durinl; the study period but not included in totat.
3 Not included in Sorts et st. (19_0). I
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i
i
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1
t Tab4,e18. Iltmbers of _ Pelican nests tn dffferor_ m.iborel of Best Istsr_J

(Chsrmt IIIUtls
National Park), venture County, in 1991 (frm Gress 1992).

Sql_r_ Iia_ 1 No. of No. of

Ne_ir_ A_t_q_;_ Abmdon_Nest_

Three Sisters BLuff 1,010 864
Nrth ltuff 219 163

I Oek Cen_vn 4?5 354
Oak Cl,lym BLuff 116 63
Sumtt Calm 143 107
_t _ Bluff 419 344
Box _ 135 91

i West Interior BLuff 403 347Yilt_ _ 97 52
M(clJd_eInterior BLuff 370 291
Canyon _ _ 163 125

I East Interior Bluff 241 182
I_erry Canon 180 142
C4melRidge BLuff 32 29
Aml_| tt_eater 1,337 1,027

l Total 5,340 4,170

1 See FiiPJre 25 for Locations of subcoLonies.
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DO_BLE-CRESTED CORMORKNT l

The Double-crested Cormorant breeds in marine, estuarine and
freshwater habitats over most of North America. From southern
British Columbia to the Gulf of California, the subspecies P. a. |
albociliatus breeds mainly in marine and estuarine habitats
although some nesting occurs up to a few hundred miles inland at i

freshwater and saltwater lakes (Harrison 1983). In California, •
birds use diverse habitats for nesting including: flat tops,

mm

slopes and cliffs on offshore islands and coastal rocks; mainland
cliffs; artifical habitats, especially in estuaries (i.e. wharfs,
bridges, towers, dikes, Eucalyptus trees, etc.); and islands in
lakes or trees around lake margins. In coastal California, birds
feed mainly on fish in estuaries (Ainley et al. 1981, Ainley and a
Boekelheide 1990). Thus, colonies tend to be located near g
foraging areas in river mouths, bays and lagoons. However, at a
few colonies far from such foraging habitats, they feed on marine
fish (Hunt et al. 1979). Numbers of breeding birds vary less i
between years than in Brandt's and Pelagic cormorants, presumably
because their estuarine prey resources are more stable and colony
shifting within and between years is not known to occur in this i
species.

Double-crested Cormorant nests can be difficult to count m
accurately where they nest on the flat tops of offshore islands, g
high on island or mainland cliffs or in association with Brandt's
Cormorants. If viewed well, they can be disti_quished fairly
easily from Brandt's Cormorants by plumage differences. However,
when observed from long distances, these species are difficult to g

separate. Due to nesting asynchrony within and between
subcolonies, it can be difficult to obtain a peak count of nests i
on a single survey. |

In 1989-1991 surveys, we focused on improving the accuracy _.
of nest counts using aerial photographs at several of the larger B
known colonies (Prince Island [Del Norte County], Sea Gull Rock,
Little River Rock, Old Arcata Wharf, Sugarloaf Island, Russian
River Rocks, South Farallon Islands, Prince Island [Santa Barbara •
County], Santa Barbara Island and Sutil Island). All previous
estimates of numbers of breeding birds at colonies were derived
from nest and/or bird counts from boats and/or ground vantage m
points (Hunt et al. 1979, Sowls et al. 1980, Ainley and |
Boekelheide 1990). Briggs et al. (1983) took aerial photographs
at 4 colonies in northern and central California in 1980-1982 but

did not separate Double-crested from Brandt's cormorants. We i
also could not identify species in most aerial photographs. We U

confirmed species identification at different subcolonies with
boat and ground observations. In addition, we separated some •
subcolonies based on nest type and dispersion. Double-crested B
Cormorants have larger, stick nests while Brandt's Cormorants
have smaller, seaweed nests. Also, Double-crested Cormorant i
nests were more widely-spaced with less guano buildup than |
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I
I Brandt's Cormorant nests at colonies. We also searched all

m_ny
possible coastlines (using boat and ground surveys) to detect all
small or large colonies that were present. In particular, we

i surveyed the coastlines of San Franciso, San Pablo and Suisunbays in 1990 which had not been surveyed earlier by Sowls et al.
(1980). However, we did not survey all possible nesting habitats

I for this species since they can nest some distance inland or insaltponds, areas that were not completely surveyed. In 1989-
1991, all nest counts were corrected with a J correction factor
when necessary to account for nest failures and nesting

i asynchrony (see methods)

Northern Call fo_nia

I In 1989, 3,252 breeding birds were estimated at 16 active
colonies (including 245 breeding birds at 6 newly-discovered

i colonies) (Figure 26, Table 19). This total corresponded to 154%higher numbers than in 1979-1980 (N=1,280 breeding birds) and
135% higher numbers at 11 colonies known previously. Many
colonies occurred in close proximity to the mouths of the smith,

I Klamath, Mad, Eel and Russian rivers as well as near or inArcata, Humboldt and Bodega bays. Double-crested Cormorants fed
extensively in these estuaries• At Lake Earl (De1 Norte County),

I 84 birds were observed in a feeding flock on 19 May 1989.Smaller numbers also were seen at adjacent Lake Talawa. Birds
were observed flying north from these lakes towards the Prince

I Island colony. These lakes have an estuarine or lagoon naturebecause they become connected to the ocean at times.

At the 4 largest colonies (100-450 breeding birds) in 1979-

i 1980, 2 colonies had much higher numbers (Prince Island andLittle River Rock) and 2 colonies had slightly lower numbers (Sea
Gull Rock and Old Arcata Wharf)(Table 19). There was substantial

i space for increased numbers of nests at the former two colonies.Nesting areas were viewed much better from aerial photographs
than from boats or mainland vantage points, probably contributing
to higher numbers at most colonies. At Little River Rock,

I nesting birds have denuded the west peak of soil and vegetation,removing a significant portion of an active colony of Leach's
Storm-petrels and their burrowing habitat. Such habitats were

i found infrequently on offshore rocks and this loss of habitat hashad a significant impact on the Leach's Storm-petrel population
i in northern California (Sowls et al. 1980; see species account).

m In 1989, cormorants had begun to nest on the east peak and will

| undoubtedly denude that peak over the next decade. At Sea Gull
Rock and Old Arcata Wharf, limited nesting space was available.
Lower numbers at Old Arcata Wharf (Arcata Bay) may be related to

I loss of nesting habitat due to deterioration of this longabandoned and delapitated structure. However, we counted 119
nests from aerial photographs taken on 30 May 1989 whereas counts

i of nests and/or birds in previous years were conducted fromboats. Aerial photographs provided much better viewing
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conditions for counting nests on this flat, elevated structure, i
without causing disturbance to nesting birds which occurs when i

visiting this colony by boat. This colony probably was not
disturbed frequently by boats in Arcata Bay because it is •
protected by expansive mud flats. A new colony formed on i
artifical habitat (i.e. duck blinds) at the nearby Humboldt Bay
Platforms which may have been colonized by nesting birds that a
left the Old Arcata Wharf colony. R

Very large increases (Range=620-1219%) were found at 3 small
colonies (ranging from 20-32 breeding birds in 1979-1980) located
near river mouths (Radar Station Rocks, Sugarloaf Island and
Russian River Rocks)(Table 19). Lower numbers at Unnamed Rocks
and False Klamath Rock as well as the loss of the small colony at
Last Chance Rock may reflect movement of nesting birds to the U
Radar Station Rocks and White Rock colonies, nearer to the mouth
of the Klamath River. Large numbers of birds were observed i

foraging in the river in 1989. Sugarloaf Island and Russian •
River Rocks were viewed much better in aerial photographs which
probably contributed to higher numbers. At 4 new colony sites
(Tolowa Rocks, Flint Rock Head, Sea Lion Rock and Dillon Beach i
Rocks), limited nesting space permitted only small numbers of m
nests although these sites were not yet saturated.

Central California I

South Far all on Isl_ds /_ _ Refuue) - In 1989, we m

estimated 1,140 breeding birds at this colony located on the •
"Maintop" peak of West End Island (subcolony 02 on Map 64), i

making it the largest colony in coastal California (Table 19).
This estimate was based on a count of 475 nests (and 527 birds) •
from aerial photographs taken on 23 May 1989. The nest count was |
adjusted with a J correction factor of 1.2 (Table 2). Two
separate estimates of the numbers of breeding birds were derived i
by the Point Reyes Bird Observatory in 1989. One estimate of 620 B
breeding birds was based on a peak count of 267 nests in areas
visible on the top and east side of Maintop from the lighthouse
on Southeast Farallon Island on 25 May 1989 plus a boat count of i
43 nests on the west side on 9 May 1989 (Emslie and Sydeman m
1989). A second estimate of 638 breeding birds was based on 319
nests recorded over the entire breeding season in the same areas i
visible from the lighthouse (Stenzel et al. 1991). Aerial |
photographs provided more complete and much better viewing of
this colony, permitting nests on a portion of the top and on a i
shelf on the southwest side to be counted that were not otherwise •
visible. A few Brandt's Cormorant nests (<i0 nests) may have

J

been included in aerial photographs but these were excluded in
ground counts. The 1.2 J correction factor used to adjust counts
from aerial photographs in 1989 (Table 2) was identical to the
total number of nests observed from the lighthouse over the
entire season divided by the peak number observed on 25 May (i.e. i
319/267). |
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I Numbers of Double-crested Cormorants have been monitored

annually at the South Farallon Islands since 1972 (Ainley and
Boekelheide 1990). Census methods have varied over the years: in

j 1972-1975, sporadic nest counts were made from various locationson Southeast Farallon Island; in 1976-1983, standardized nest
counts were conducted daily using a low-power (20X) telescope

J from the biologists" house; in 1984-1987, nest counts wereconducted every 5-10 days using a low-power telescope from the
biologists' house; and in 1988-1990, nest counts were conducted
every 5 days from a much better vantage point at the lighthouse

R using a high-power (60X) telescope, some years,
In boat counts

were made of portions of the colony not visible from Southeast
Farallon Island. Numbers rose steadily from less than i00 to 458

l breeding birds from 1972 to 1982 but then fell to less than 150breeding birds in 1983, during the 1982-1983 ENSO event. Since
then, numbers have continued to increase and surpassed 1982

i numbers by 1988 (Ainley et al. 1988, Ainley and Boekelheide1990). Numbers of nests based on standardized ground counts in
1988, 1989 and 1990 were 290, 319 and 275 nests, respectively
(Stenzel et al. 1991). Numbers of nests observed in 1989 stood

I out as higher than in other recent
years.

For comparison with other areas of the coast and other

l species, we calculated the degree of increase observed from 1979-1989. Sowls et al. (1980) listed a 1979 PRBO estimate of 180
breeding birds. However, Ainley and Boekelheide (1990) revised

i this estimate to about 240 breeding birds for 1979. Thus,numbers of breeding birds were 375% or 158-166% higher in 1989,
depending on whether aerial photograph counts versus ground and
boat counts were used to derive estimates in 1989. However, due

I to annual monitoring, it was very clear that numbers haveincreased since the early 1970"s.

i Ainley and Lewis (1974) indicated that numbers of breedingbirds were much greater in the mid 1800's and had declined
dramatically by the late 1800's, due to disturbance associated

i with commercial (murre) egging operations and human occupation ofthese small islands. They hypothesized that the loss of the
Pacific Sardine (Sa_diDops caerulea) had prevented recovery by
the early 1970"s although it was unlikely that Double-crested

i Cormorants fed on sardines which did not occur in large numbersin estuaries. On the other hand, Ainley and Boekelheide (1990)
pointed out that human disturbance has continued to the present

I day. Numbers increased after 1974 when permanent U. S. CoastGuard personnel left, only PRBO biologists remained and much of
the islands were put off limits. But nesting space on Maintop
became almost saturated by the late 1980's. Other historical

J nesting Southeast Farallon Island (especially Lighthouse
areas on

Hill) are still disturbed by biologists who live year round on
the island. Constraints to further expansion may have caused

i birds to colonize and/or move to new colonies in San FranciscoBay since the early 1980's (see below). Double-crested
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Cormorants have not been observed feeding in the vicinity of the •
islands and are thought to travel to San Francisco Bay and

i

coastal lagoons to forage.
m

San Francisco _ - In 1989-1991, 2,789 breeding birds were B
estimated at 9 colonies (including 2,422 breeding birds at 8
newly-discovered colonies)(Figure 26, Table 19). San Francisco
Bay was not surveyed in 1979-1980 by Sowls et al. (1980). A |
small colony of 50 breeding birds was noted at Russ Island, Napa
County, in 1978 (Varoujean 1979; excluded by Sowls et al. 1980).
Birds nested at 3 different subcolonies at Russ Island in 1990.
Nests were located in dead _calvDtus trees at subcolonies 01 and U
03 as well as on a series of duck blinds at subcolony 02 (see Map
82). This colony had been visited on 6 July 1988 by Point Reyes i
Bird Observatory (unpubl. data); 35 nests were counted at m
subcolony 01 where 49 nests were found in 1990 (in association
with 2 Great Blue Heron [Ardea berodias] nests), despite further i
deterioration of the dead trees. In 1990, other nearby colonies |
were also found on artifical habitats (salt pond dikes at Knight
Island and small towers at North San Pablo Bay Radar Target and
Northeast San Pablo Bay Beacon) and may represent additional
expansion from the original colony at Russ Island. Birds in this g
area appeared to forage in the Napa River, North San Pablo Bay

and in saltponds, n
i

The two largest colonies in the San Francisco Bay estuary
system were found at the San Francisco-Oakland Bay Bridge (SFOBB; m

1,116 breeding birds in 1990) and at the Richmond-San Rafael R
Bridge (RSRB; 778 breeding birds in 1989)(Table 19). Both g

colonies were first reported in 1984 (Campbell and LeValley
1984). Numbers at the RSRB colony increased from 296 nests in
1988 to 424 nests in 1990 (Stenzel et al. 1991). This colony has l
been surveyed closely throughout the breeding season by Point
Reyes Bird Observatory. All nests were counted in 1988-1990, i
using roadside counts conducted from the lower deck of nests U
located on the cord girders and boat counts of nests on various
beams underneath the roadway. This colony may have been
established during a period of low bridge maintenance in the i
early 1980's or earlier. During 1988-1990, several bridge U

maintenance projects were rescheduled to prevent disturbance to
nesting cormorants. The RSRB colony was composed of some birds
from the South Farallon Islands, based on banded birds observed B
there in 1988-1990 (PRBO, unpubl, data). These birds may have
emigrated to nest in this area during the 1982-1983 ENSO event i
when numbers fell at the South Farallon Islands. Birds from this |
colony foraged in the vicinity of The Brothers and The Sisters
islands in southern San Pablo Bay, San Rafael Bay and in the
Richmond Harbor area (PRBO, unpubl, data). The SFOBB colony has B
not been surveyed in detail. In 1988, 848 breeding birds were n
estimated, based on a boat count of 353 nests adjusted with a J
correction factor of 1.2 (Table 2). This colony was difficult to
survey from a boat because nests were located on girders and |
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i
I beams under the lower roadway which were 200-300 feet (61-91 m)

from the water. Thus, all nests probably were not counted there
in 1988 or 1990, given comparisons of boat and roadside counts at

I parts of the RSRB colony (PRBO, unpubl, data). Aerial surveysare impratical at both the RSRB and SFOBB colonies because nests
cannot be seen well from above and low flying would not be

I permitted in this area. It was unclear where birds from thiscolony foraged in south-central San Francisco Bay.

The Donlon Island colony may have existed in 1986 (P.

i Hoffman, pars. comm.) although was
it not well documented until

1990. On 17 June, we counted 28 unattended nests on 100-200 foot
(30-61 m) high beams on a Pacific Gas and Electric power tower

I surrounded by water. This survey occurred before chicks couldhave fledged and the colony may have been impacted by tower
maintenance, recreational boaters or pollutants from a nearby

i pulp mill, causing colony abandonment. The small colony atWheeler Island in Grizzly Bay, first reported in 1991, was
located in dead Eucalyptus trees, in association with 12 Great
Blue Heron nests (J. Kelly, pets. comm.). This specific area

I was not surveyed in 1990. These birds foraged in brackish watersin Suisun Bay and at the junction of the Sacramento and San
Joaquin rivers. We did not survey east of the Antioch Bridge

I into the extensive delta area where other colonies may occur.
Small numbers (38 breeding birds) were first reported

i nesting at the Pacific Gas and Electric power towers that weresurrounded by water beside the San Mateo Bridge in 1988 (PRBO,
unpubl, data). On 25 July, 16 nests were counted on beams and
platforms about 100-200 feet (30-61 m) from the water on 5

I towers. On 22 June 1990, 76 nests (or 375% higher numbers) werefound on 4 towers. In 1991, all nests were removed by
maintenance workers (P. Metropolis, pars. comm.). These birds

i foraged in south San Francisco Bay and probably in nearby saltpond areas.

Numbers of breeding birds have increased dramatically in San

I Francisco in recent Their use of artifical habitats
Bay years.

has brought them into conflict with humans by fouling bridges and
towers with guano and nesting material and nesting in areas that

i will be disturbed during maintenance activities. Fledglings alsohave posed to be traffic hazards (PRBO, unpubl, data). Policies
should be instigated by the California Department of

i Transportation, the Pacific Gas and Electric Company and othersto prevent disturbances to nesting birds by rescheduling
maintenance and other activities. Sport fishing groups also have
complained about depredation of stocked fish in reservoirs around

i the Bay (especially Marin County) and have considered somedrastic actions (M. J. Rauzon, pers. comm.). Cormorants also may
be impacted by pollutants in the estuary although increasing

i numbers and high breeding success has occurred at the Richmond-San Rafael Bridge colony (Stenzel et al. 1991).
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There were no historical accounts of nesting within San B
Francisco Bay proper (e.g. Grinnell and Wythe 1925). However, g

large numbers of Double-crested Cormorants always have been
reported to forage there. Birds have nested historically at 3 B
colonies near the mouth of San Francisco Bay (Point Resistance, a
Seal Rocks and Pillar Point), in addition to the South Farallon
Islands (Table 19). In the late 1800's, many more birds (perhaps a
thousands) nested on the South Farallon Islands before they R
declined substantially (Ainley and Lewis 1974). Thus, before
artifical nesting structures were available for nesting in the
Bay, Double-crested Cormorants apparently bred at several
colonies outside the estuary and travelled long distances to
forage there. These 3 historical colonies may not have been
reoccupied during recent population increases because there were i
no birds still alive with a history of nesting at these sites and |
coastal sites were farther from feeding and roosting areas than
new colony sites on artifical habitats in the Bay. R
Other Colonies - In 1989, 393 breeding birds were estimated at 6 •
colonies, excluding the South Farallon Islands and San Francisco
Bay (including 388 breeding birds at 5 newly-discovered
colonies). Four colonies (totalling 38 breeding birds) were g
located between Partington Point and Cape San Martin, Monterey
County. Only the small colony at Partington Point North was i
known previously in this area in 1979-1980 (Table 19). These |
other colonies were difficult to survey and may have been missed
in previous surveys because small numbers of nests were located
on 100-200 foot (30-61 m) high cliffs which were also used for i
nesting by Brandt's Cormorants. This small subpopulation was not g
associated with a major river or estuary.

Larger numbers of breeding birds were found at 2 newly- R
discovered colonies near Morro Bay, San Luis Obispo County. At
Fairbank Point (Morro Bay State Park), 138 nests (and 150 birds) In
were counted on a boat survey on 13 June 1989. Nests were B
located in dead _calyptus trees in association with nesting
Great Egrets and Great Blue and Black-crowned Night Herons. At
Morro Rock and Pillar Rock, I0 nests were estimated in a mixed
colony of Double-crested and Brandt's cormorants about 200-400 S
feet (61-122 m) high on the west side of Morro Rock. This
estimate may be low because nests were observed only from the
ground level or a boat. We were not permitted by the California |
Department of Fish and Game to conduct an aerial survey of this
colony (classified as an Ecological Reserve) due to concern about
possible disturbance to nesting Peregrine Falcons. Birds from i
both of these colonies probably foraged mainly in Morro Bay.

W

About 210 birds were observed roosting on a sandbar near Fairbank

Point on 13 June 1989. I

t
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I Southern California

In 1991, 2,463 breeding birds were estimated at 5 active

i colonies, corresponding to 492% higher numbers overall than in1976-1979 (N=416 breeding birds as listed in Sowls et al. 1980)
(Figure 26, Table 19). Much higher numbers were found at all 4

i known colonies (Range=244-5386%). One small new colony was foundat Shag Rock. Double-crested Cormorants nesting on the Channel
Islands were not as tied to feeding areas in estuaries as found
in northern and central California. At Prince Island, their diet

i in 1975-1977 included midwater fish (Sebastes sp.) and perch
associated with kelp beds and diet was similar to Brandt's
Cormorants there (Hunt et al. 1979). However, we observed many

I birds feeding and roosting at various lagoon mouths along themainland coast (e.g. Ventura Harbor, Mugu Lagoon). These birds
may have travelled long distances from colonies at West Anacapa

i Island and in the Santa Barbara Island area to forage inestuaries (although some non-breeding birds may stay along the
mainland coasts during the breeding season). Birds travelled
similar distances from the colony on the South Farallon Islands

i to feed in San Francisco Bay (Ainley and Boekelheide 1990). Atleast some of the 23 alternate-plumaged birds observed mainly at
the mouth of San Diego Bay on 12 July 1991 probably were nesting

I at Islas Los Coronados, just south of the Mexican border.
Breeding population size has been examined by several

i researchers for many years in southern California, using countsfrom vantage points and boats (Gress et al. 1973; Hunt et al.
1979; Anderson and Gress 1983; Lewis and Gress 1985, 1988; Ingram
1992). Numbers at Anacapa Island West have been followed

I annually by F. Gress since 1969; colonies at Prince, SantaBarbara and Sutil islands were surveyed in 1975-1978 by Hunt et
al. (1979); and annual monitoring of the latter 3 colonies have

i been conducted by Channel Islands National Park personnel since1985. From these studies and 1991 surveys, it is clear that
higher numbers have resulted from a combination of increased

i -- numbers of nesting birds since 1976-1979 in concert with census
• differences. Census difficulties have stemmed from long-distance

counts and poor viewing of nesting areas located on high cliffs.

I Prince _sland - Birds nest along the rocky tops of 200-foot (61m) high bluffs on the south, west and east sides of this island.
Many nests are associated with Opuntia cactus patches, as noted

i by Hunt et al. (1979). We conducted an aerial survey of theentire colony on 15 June 1991 and counted 230 nests in
photographs. For comparison, only 117 nests and sites were
counted on a boat survey on Ii May 1991. Although more nests

I probably were built between boat and aerial surveys in 1991,aerial photographs permitted much better viewing of all colonies,
especially the flat top part of the main cactus patch at the

i south end which was not visible from the boat. Closer and betterviews in photographs also allowed nests in visible areas to be

I I-i13

i



counted individually and small numbers of nests in isolated D
groups (mainly on the east side) could be better detected and
counted. Further, it was easier to discern boundaries in
photographs between adjacent subcolonies of Double-crested and
Brandt's cormorants, mainly on the west side. We could not U
determine species identity at each nest and separated Double-
crested Cormorant subcolonies based on their greater association i
with cactus, lower nesting density and lower guano buildup than R
at Brandt's Cormorant subcolonies in concert with boat maps made
during the breeding season.

m

In 1976-1977, Hunt et al. (1979) estimated about 150 U
breeding birds in most of the same nesting areas, based on a boat
count of 62 nests over these breeding seasons. From 1986-1989, i
peak counts of about 30-50 nests were obtained in late May (1987- i
1989) or late June (1986) during monthly boat surveys (Lewis and
Gress 1988; D. B. Lewis, unpubl, notes). However, difficulty m

seeing and counting all nests present on the high bluffs plus i
species identification problems were noted in some areas. In
1990, a peak count of 204 nests was obtained (Ingram 1992).
Although a new subcolony of 74 nests was reported on the i
northeast side, many more nests (N=I30 nests) were also found in
nesting areas used traditionally. Some Double-crested Cormorant
nesting areas in 1986-1989 may have been considered to be m
Brandt's Cormorant subcolonies (D. B. Lewis and T. Ingram, pets. |
comm.), based on observations in 1976-1977 when Double-crested
Cormorants nested higher on the bluffs than did Brandt's
Cormorants (Hunt et al. 1979). If the 1976-1977 nest count was •
compared to 1989, 1990 and 1991 boat counts of nests, 42% lower,
229% higher and 89% higher numbers were indicated in these
respective years. However, when compared to the 1991 nest count •
from aerial photographs, numbers were 271% higher in 1991 than in |
1976-1977.

Anacapa Island West - Birds nested in vegetation and on rocky B
outcroppings on the tops of 200-300 foot (61-91 m) high bluffs as

W

well as on the sides of cliffs on the north side of this island.

In 1991, F. Gress (unpubl. data) counted 360 nests over the •
breeding season at 6 subcolonies (03, 06, 07, 08, 12 and 13 on l
Map 198; see Appendix 2), using a combination of detailed counts
in many different nesting subareas conducted monthly from island i
vantage points and a boat (see Brown Pelican account). We did |
not take aerial photographs of cormorant colonies at Anacapa
Island West in 1991.

l
The same detailed technique has been used to census and U

track numbers of nesting Double-crested Cormorants at this colony
since 1969. Double-crested Cormorants then were experiencing
reproductive failure that was tied to pollutant problems also m
affecting nesting Brown Pelicans there (Gress et al. 1973,
Anderson and Gress 1983; see Brown Pelican account). From 1969- m
1975, numbers of nests fell from 76 to 3 nests. Since 1975, |
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i numbers have climbed steadily (Lewis and Gress 1988, Ingram

1992), despite the 1982-1983 ENSO event which affected numbers at
the South Farallon Islands in central California (see above). In

i addition, from 1988 to 1990, numbers jumped by 85% from 160 to296 nests (Ingram 1992). This jump continued from 1990 to 1991
when 22% higher numbers of nests occurred. The standardized

j annual monitoring of cormorants at Anacapa Island West hasprovided clear evidence that this colony has been increasing for
some time. Aerial surveys could detect even higher numbers than

I ground and boat counts in the future.
Santa Barbara Island Area - Birds nested at 3 nearby colonies in
this area which probably acted as one assemblage of nesting birds

I (Table 19). At Santa Barbara Island, nests were located on 200-400 foot (61-122 m) high cliffs on the north side (subcolonies 03
and 04 on Map 200) and on 200-600 foot (61-183 m) high cliffs on

J the west side (subcolonies 18 and 19 on Map 200). At SutilIsland, nests were built on ledges at the tops of 200-300 foot
(61-91 m) high cliffs on the northwest side. At Shag Rock, nests
were found on 100-150 foot (30-46 m) high cliffs on the southwest

i side; first here in 1991.
nesting was reported

In 1991, 87, 233 and 172 nests were counted on the"North

I Cliffs"and "West Cliffs" of Santa Barbara Island and SutilIsland, respectively, in aerial photographs taken on 15 June.
Four nests were found on Shag Rock during a boat survey on 21 May

i 1991. The total of 496 nests was adjusted with a J correctionfactor of 1.2 (see Tables 2 and 4) to derive a combined estimate
of 1,191 breeding birds. Aerial photographs provided much closer
and better views of nesting areas which indicated that these

i areas have not been counted completely from island vantage pointsor boats in the past. For example, in 1990, 155, 30 and 50 nests
were counted over the season at North Cliffs, West Cliffs and

i Sutil Island, respectively (Ingram 1992). Most nests (86%) in1991 at West Cliffs were found in subcolony 18 which was not even
known as a nesting area in 1990; a similar number (30 nests) was

j found in subcolony 19 in 1991 as in 1990.
In 1976-1977, only 7-10 nests were found on Santa Barbara

Island and most birds nested on Sutil Island (N=30-60 nests)(Hunt

I et al. 1979). In 1986-1988, totals of 64, 171 and 162 nests wereobtained for all 3 colonies combined with most nests occurring on
Santa Barbara Island. Only 3 and 25 nests were found on Sutil

i Island in 1986 and 1988, respectively (Lewis and Gress 1988; D.B. Lewis, unpubl, notes). A 249% increase in numbers occurred
between 1977 (N=62 nests) and 1990 (N=235 nests) using similar

j census techniques. Even higher numbers (640%) were found when
comparing 1977 and 1991 estimates, including 110% higher numbers
from 1990 to 1991. Due to differrring census methods, 1991
estimates were not as comparable with previous years but were

i more comparable with other colonies surveyed in southernCalifornia and elsewhere.
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Colonies in this area were not surveyed in 1989-1991.
Double-crested Cormorants have bred historically at several
localities, including: Tule Lake and Clear Lake, Modoc County; |
Eagle Lake, Lassen County; Clear Lake, Lake County; Butte Creek,
Sutter County; Tulare Lake, Kings County; Buena Vista Lake, Kern n
County; Salton Sea, Imperial County; and Lake Henshaw, San Diego B
County (summarized in Grinnell and Miller 1944).

Recent nesting has been recorded at: Sheepy Lake, (Lower R
Klamath National Wildlife Refuge), Siskiyou County (P. Moreno, m
pers. comm.); Tule Lake lower sump (Tule Lake National Wildlife
Refuge) and Clear Lake Reservoir (Clear Lake National Wildlife •
Refuge), Modoc County (P. Moreno, pets. comm.); Eagle Lake |
(Lederer 1976) and Hartson Reservoir (near Honey Lake) (Remsen
1978, Tait et al. 1978), Lassen County ; Butt Lake, Plumas County m

(Remsen 1978); Bridgeport Reservoir, Mono County (Stallcup and i
Greenberg 1974); Stone Lake, Sacramento County (Harvey et al. J

1992); Topock Marsh (along the Colorado River), San Bernadino
County (Garrett and Dunn 1981); and at both the north (Riverside
County) and south (Imperial County) ends of the Salton Sea m
(Garrett and Dunn 1981). Colonies in Modoc and Siskiyou Counties
suffered reduced breeding success in 1990-1991 due to receding •
water levels (P. Moreno, unpubl, data_ see White Pelican |
account). Other colonies probably have suffered similar fates or
may have disappeared altogether (e.g. Eagle Lake, Hartson

Reservoir; see Remsen 1978; see White Pelican account), i

A thorough survey of interior colonies is needed to better
assess the current breeding status of Double-crested Cormorants •
in California. |
Summary m

In 1989-1991, 10,037 breeding birds were estimated at 37
active colonies in marine and estuarine habitats in California

(including 3,065 breeding birds at 20 newly-discovered i
colonies)(Figure 26, Table 19). This total corresponded to 421%
higher numbers than in 1975-1980 (N=1,926 breeding birds) and
262% higher numbers at 18 colonies known previously. Seven •
historical colonies were not present in 1975-1980 or 1989-1991. |
Higher numbers were related to increases in breeding birds which
were evident at all colonies monitored annually since the mid
1970's (Sowls et al. 1980, Hunt et al. 1979, Ainley and i
Boekelheide 1990, Ingram 1992). Double-crested Cormorants also
have been undergoing continent-wide increases for at least the
past two decades due to high breeding success, reduced human
disturbance and persecution and reduced impacts of pollutants in D
many areas (e.g. Drury 1973, Sowls et al. 1980, Anderson and
Gress 1983, Hatch 1984, Vermeer and Rankin 1984, Hobson et al. i
1989, Speich and Wahl 1989). However, pollutant and disturbance |
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l problems occur some areas (e.g. 1983,
still in Weseloh et al.

Hobson et al. 1989). In California, increased numbers also have
resulted from better censusing efforts in recent years at many

i colonies and the recent use of artifical nesting habitats,especially in the San Francisco Bay area. Additional work is
required to develop better and more standardized population

I estimates (involving aerial photographs) at the South FarallonIslands (National Wildlife Refuge) and in Channel Islands
National Park, in addition to continuing boat and ground counts
for comparison with past estimates.

!
!
!
!
!
!
!
!
!
!
!
!
!
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Figure 26. Percentage of marine and estuarine breeding

population of Double-crested Cormorant in coastal m

regions of California, 1989-1991. Symbols as in I
Figure 19.
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I
I TabLe Ntmlx.-s of bceedir_ Double-crested Cocmcm_ at each colony in mmrfne and est_rirm Imbftata in

19.
C_I|fqt?li p in 1_t5-1980 (Hunt tt el, 1_, $owt$ et l_. I_0) and 1_-1_1 (This Study).

_tony Numl_r _ of B_cltrm Bfrd_' (Per_p_n_)
rrgtonY llme CA USF',_ 1975-19e0 191_9-1991

I Northern¢atffomfp
Prince ]stand _M-414-03 325-003 450 %102 t11.0)

I Totom Rocks Da-41_-07 325-007 0 I2 (0.1)
Urmamd S_LL Iocl_ DM-414-10 325-0_ 22 2 (<0.1)
Last ChanceRock INt-414-04 325-049 4 I (0.0)
FaLse Ktmath lock DU-412-07 325-010 84 31 (0.3)
Radar Station locks D_-412-09 325-051 20 144 (1.4)

I FLint lock _ 1_-412-10 325-011 0 26 (0.3)Uh|te Iod_ DH-412-11 325-012 60 74 (0.7)
Sea Gull Rock HU-410-05 325-017 136 150 {1.3)
S_ L|on Rock HU-410-07 325-018 0 89 tO.9)

I White Rock HU-410-08 325-019 II H tO.O)
Pilot Rock HU-410-16 325-026 0 10 (0.1)
Little I_- Rock IlP410-09 325-035 1{]0 542 (5.4)
OLdArcata ta_orf lIPid-02 325-(]67 344) 286 (2.8)
Ikm_Ldt Bay PLatform IP_-CK 325-065 0 94 (0.9)

I SugarLoaf tstmcl ILP4G2-O2 ]25*041 32 274 (2.7)I_J_|an River Rocks S0-382-09 404-005 32 422 (4.2)
Oflion Beech Roc_ NA-380-02 40_-009 0 14 (0.1)
(Subtotal) 1,280 3,;52

i Cent_ L Col tfornt_

Point Resistw',ce 1_-374-03 429-024 H2 X tO.O)

South FarltLon IsLands SF-FA%-02 429-052 18002 1,140 t11.4)

I Seel Rocks SF-374-O_ 429-009 H tO.O)
PiLL_a"Po_r_ S1_-372-04 _)-030 5_ H (0.0)Island SFB-1_-02 _(_- 051 367 (3.7)
Knight Island SFB-S_-01 /_)4-055 0 156 (1.6)

I I_ San Pabto Bay Radar Target SFB-SM-03 /_)_-055 0 48 tO.S)
_lorthe_t San Pabto Bay Baecon $FB-SII-O_ t_-05_ 0 10 (0.1)
Wheeler l_tmnd SFB-SlI-09 /_5-001 0 65 {0.6)
DcnLon ]stand SFB*S_-01 405-002 0 07 (0.7)
Richiond-S_ RofaeL BHdge SFD-C_:-12 /_9-061 0 778 {7.7)

I San F_onc_sco-OokLandDay lr_oe SFB-AL-05 429-071 0 1,116 (11.1)San Rate_ Brid_e arc[ P.G._E. Towers SFB-_I-06 429-107 0 182 (1.8)
Partington Ridge North MO-_O-IO 454-014 6 5 (<0.1)
Anderson _ Rocks VD-360-13 454-016 0 5 (<0.1)

I Rockland Landing North HO-_O-Z3 454-037 0 26 {0.3)
Cape San Martin N0-354-08 477-0(I3 0 2 (<0.1)
IN,fro Rock i_d P|tlmr Rock S¢-LS2-Ot 477-026 0 24 (0.2)
Fa_rbenk Point St-352-0_ 477-0_ 0 331 (3.3)
(Subtota L) 230 4,322

I Sou_e_ rr_l i forn_a

Pr_nce Zstmd SS-SPII-07 501-00_ 150 552 (5.5)

I Scorpion Rocks SS-SZl-14 502-010 H M (0.0)
k_acmpe lsLmd-Ye_t _E-N_l-01 502-007 132 720 (7.2)
Shag Rock _-$8[-0t 524-007 0 10 (0.1)
Santa Barbara Island SS-S_I-02 52_-008 14 768 (7.6)
_it lsLK_I S_-S_]-03 524-00_ 120 413 (4.1)

i Cormorant Rock Aree V1H-SH1-07 524- 028 _ PH (0.0)Sh_Ip Rock I._-CAI-03 524-0_ H tO.O)
(Subtotal) 416 2,463

I To,at 1,_T_3 10, 03'7

1 p, prod:_Lylposs|bLy p_t; H, historical r_t_ only.
2 Not listed |n So_Ls et at. (1_60).

i 3 SovLs et at. (1980) reported • total of 1,884 birds.
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BRANDT" S CORMORKBT _RI

The Brandt's Cormorant breeds along the Pacific coast from
southern Vancouver Island, British Columbia to southern Baja
California, Mexico, including the Gulf of California. The center •
of their world range occurs in California. It often nests in

dense colonies of a few hundred to a few thousand birds on flat n
or sloping surfaces of offshore islands but also will nest _.. •
small colonies or as isolated pairs and on mainland cliffs.
Large numbers of nests can be difficult to count unless viewed
well from higher vantage points or counted individually from
high-quality aerial photographs. Numbers of breeding birds at a
colony are variable within the breeding season because of nesting
asynchrony between different subcolonies. In addition, numbers i
can vary substantially between years, depending on oceanographic |
factors that affect prey availability (Ainley and Boekelheide
1990) and occasional switching between nearby colony sites (Sowls m
et al. 1980). B

In 1989-1991, we surveyed all large (>100 breeding birds)
Brandt's Cormorant colonies which were present in 1975-1980 by i
counting nests from aerial photographs. Smaller colonies were g
counted only from boats and mainland vantage points. In northern
and central California, only 1 aerial survey was conducted in •
late May (or in a few cases mid-June) 1989 during the incubation |
period when most or all birds had laid eggs but few large chicks
were present (Figures 2, 3). At this time, nests with incubating
or brooding adults were easily counted. With boat and mainland n
counts conducted during the same period, we covered all I

coastlines where Brandt's Cormorants could nest to ensure that

all small, active colonies were detected. The same general •
approach was used by Sowls et al. (1980) in northern and central n
California in 1979-1980 but their surveys were conducted later in
the breeding season. Briggs et al. (1983) also took aerial
photographs of most large colonies in northern and central U
California in May and July 1980-1982 but only counted the numbers
of birds present. In southern California in 1975-1978, Hunt et
al. (1979) counted nests and/or birds mainly from boats and n
island vantage points in the Channel Islands and later in the n
breeding season (June-August) than 1991 surveys. A few colonies
were surveyed in 1977 using aerial counts. In 1991, we conducted •
2 aerial surveys (May and June) to account for greater nesting |
asynchrony in this area (Hunt et al. 1979) and to provide more

comparable estimates to northern and central California. cO

Northern California

In 1989, 15,500 breeding birds were estimated at 32 active i
colonies (including 297 breeding birds at 3 newly-discovered
colonies [Split Rock, Newport Rocks and Bird Rock] and 1,157
breeding birds at 2 colonies [Prince Island and Rockport Rocks]
that were inactive in 1979-1980)(Figure 27, Table 20). This |
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I total corresponded to 11% lower
numbers overall than in 1979-1980

b (N=17,328 breeding birds) and 19% lower numbers at 35 known
colonies that were active in 1979-1980. At 6 large colonies

i (1,240-3,080 breeding birds) in 1979-1980, 5 colonies had lowernumbers (Range=9-58%) and Castle Rock National Wildlife Refuge
had 13% higher numbers in 1989. With lower numbers at Cape

I Vizcaino, Castle Rock became the largest colony in northernCalifornia in 1989. At 28 smaller colonies (<700 breeding

birds), 17 colonies had lower numbers (including 7 colonies not
detected in 1989) and ii colonies had higher numbers.

I In some cases, changes in numbers at specific colonies were
associated with the use of nearby colony sites which may function

I as single aggregations of nesting birds. For example, 3,662 and3,080 birds bred at Cape Vizcaino, Mendocino County, in 1979 and
1980 (Sowls et al. 1980). Similar numbers (2,545 breeding birds)

I bred at Cape Vizcaino and nearby Rockport Rocks, respectively, in1989 (Table 20). Both colonies were active in 1969 as well
(Osborne and Reynolds 1971). Similarly, 700 birds bred at Arched
and Gull rocks (Sonoma County) in 1979 (Sowls et al. 1980).

I However, 650 birds bred only on Gull Rock in 1980 and 717 birdsbred only at Arched Rock in 1989. Other examples of this
behavior were noted (e.g. White Rock and 333 Point, Mendocino

I County). However, overall, colonies were relatively stable inlocation and had similar numbers between 1979-1980 and 1989.

Slightly lower numbers could be partly accounted for by later

I survey dates in 1979-1980. In both years, aerial photographswere taken mainly in July when nests are more difficult to count
when adults stop attending nest sites, large chicks are present
and nests become obscured. Two colonies were recorded only in

I 1980 and 3 colonies only in 1979. Most (75%) of the 8 coloniesnot detected in 1989 each held less than 40 breeding birds in
1979-1980 and may have been ephemeral colonies present only in

I certain years.
Most-recent estimates listed by Sowls et al. (1980) and

presented in Table 20 were determined mainly in 1980. Numbers

I in 1979 at 17 of 26 colonies surveyed in both 1979
were higher
and 1980. Thus, comparisons of 1979 to 1989 numbers showed even
lower relative numbers in 1989. Briggs et al. (1983) surveyed 19

n colonies in northern California in May and July 1980-1982,including: Hunter Rocks, Prince Island, Castle Rock, False
Klamath Rock, White Rock, Green Rock, Flatiron Rock, False Cape

N Rocks, Steamboat Rock, Cape Vizcaino, Kibesillah Rock, GoatIsland, Casket Rock, Fish Rocks, Gualala Point Island, Arched
Rock, Gull Rock, Bodega Rock and Bird Rock. Numbers of
cormorants counted (including all 3 species and roosting birds)

I varied although there was a general increase from May to
greatly

July, presumably due mainly to the added presence of chicks and
non-breeding subadults along with breeding adults in July. Using

i their lower May counts (and substituting July counts when Maycounts were not available), counts of 9,559, 8,119 and 6,690
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birds were obtained in 1980, 1981 amd 1982. By applying the 1989 •
K correction factor of 2.3 (Table 2), we derived estimates of Ii

21,986, 18,674 and 15,387 breeding birds for 1980-1982,
respectively. These rough estimates are high (due to the i
inclusion of other than breeding adult Brandt's Cormorants) and
thus were reconcilable with estimates determined for these

colonies in 1979, 1980 and 1989 (N=16,356, 14,384 and 12,389 am
breeding birds, respectively). n
cent l

i
South Farallon Islands (National Wildlife Refuue_ - In 1989, we i
estimated 16,742 breeding birds at this colony which is the
largest in California and the world. This estimate was based on •
7,610 nests (4,666 nests on Southeast Farallon Island, 2,934 |
nests on West End Island and i0 nests on the North Islets)
counted from aerial photographs taken on 23 May 1989, adjusted i
with a J correction factor of 1.1 (Table 2). A separate estimate B
was derived by Point Reyes Bird Observatory, based on a ground
count of 4,319 birds in nesting areas from vantage points on
Southeast Farallon Island on 24 June 1989 supplemented with a
count of 776 birds from a small boat on 25 June 1989. These

counts were adjusted with slightly different daily K correction
factors of 2.1 and 2.28 (respectively) to derive a total estimate •
of 10,839 breeding birds (Emslie and Sydeman 1989), or 35% lower n
numbers than derived from aerial photographs. Differences were
even greater (48% lower) when we compared the PRBO estimate to an
alternate estimate of 20,737 breeding birds (derived from 9,016 H
birds counted in aerial photographs adjusted with a K correction i

factor of 2.3 [Table 2]).
a

At Southeast Farallon Island, the PRBO estimate was 29% i
lower than derived from nests counted in aerial photographs.
This subcolony was counted almost entirely from vantage points i
and lower numbers probably reflected counting difficulties. B
Large numbers of adults in expansive, dense colonies are
difficult to count accurately (either individually or by block
counting), especially in some areas where nests are not viewed i
well. At West End Island, numbers were 46% lower than derived i

from nests counted in aerial photographs. This subcolony was
surveyed using a mixture of long-distance and poor-angle ground
counts plus boat counts which all probably contributed to even |
greater underestimation due to counting difficulties. PRBO

surveys occurred before the late chick period (when chicks were [i
not constantly attended by adults) and there was little egglaying |
or nest failure between aerial and ground/boat surveys (Figures
2, 3). Thus, differences between estimates were related mainly
to census techniques. Differences may be greater than shown i
because aerial photographs in 1989 were taken from farther away
than at other colonies (see methods), due to concern about
possible disturbance to nesting Common Murres, and numbers of i

nests counted individually may have been un_ercounted. However, • I
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l higher estimates were 1989-1991 using
obtained in aerial

photographs at almost all colonies in California which were
surveyed using aerial photographs, boat counts and counts from

I mainland vantage points (Appendix 2).

Sowls et al. (1980) reported a 1979 PRBO estimate of 28,000

breeding birds at the South Farallon Islands. However, thisestimate was revised to about 19,000 breeding birds for 1979 by
Ainley and Boekelheide (1990) who also reported a peak population
size of 23,800 breeding birds in 1974. This adjustment resulted

l in fewer breeding birds than reported in 1979-1980,
9,000

corresponding to 21% and 14% lower numbers in central California
and California overall, respectively. Population estimates from

I 1973-1979 were very rough and were derived from counts in a studyarea, corrected for how counts at this area reflected trends in
the total colony using ground and boat counts in 1980-1982.

i These latter estimates (Range=15,000-17,000 breeding birds) basedon total counts (but without further documentation of how counts
were adjusted) were much lower than estimates derived from aerial
photographs by Briggs et al. (1983) in 1980-1982. We took their

I total July counts of 28,218, 13,182 and 12,840 birds and applieda 1989 K correction factor of 2.3 (Table 2) to derive estimates
of about 64,900, 30,300 and 29,500 breeding birds in these

I respective years. These estimates were high (as discussedearlier) and photographic counts may have been less accurate
since surveys were flown at very high altitudes (975-1,300 feet;

i Briggs et al. 1983). Overcounting may have resulted from blockcounting areas in July counts where individual birds could not be
discerned and large chicks could have been included. May counts
were much lower and incomplete.

i Since 1982, PRBO surveys showed a dramatic decline in
numbers after the 1982-1983 ENSO event (Ainley et al. 1988,

i Ainley and Boekelheide 1990). Numbers of breeding birds(determined from ground and boat counts) still had not recovered
to pre-1983 levels by 1989. Brandt's Cormorants have not been
surveyed using aerial photographs between 1982 and 1989.

l O_her Colon_s - In 1989, 21,787 breeding birds were estimated at
38 active colonies in central California, excluding the South

i Farallon Islands (but including 2,717 breeding birds at 8 newly-discovered colonies and 1,559 breeding birds at 4 colonies that
were inactive in 1979-1980)(Table 20). This total corresponded

l to 53% higher numbers overall than in 1979-1980 (N=14,251breeding birds) and 22% higher numbers at 32 known colonies with
1979-1980 estimates. At 4 large colonies (1,200-4,200 breeding
birds) in 1979-1980, 3 colonies (Bird Island, Bird Rock and

l Piedras Blancas Island) had higher numbers (Range=46-119%)
although numbers were 37% lower at Point Reyes. At 28 smaller
colonies (<1,000 breeding birds), 9 colonies had higher numbers

i and 18 colonies had lower numbers. Large increases were evidentat Double Point and Castle Rocks and Mainland colonies and
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medium-sized colonies (100-900 breeding birds) were established
at 3 historical colony sites (Anderson Canyon Rocks, Plaskett
Rock and Unnamed Rock) that were inactive in 1979-1980. Three
known sites were inactive in 1979-1980 and 1989. Overall, higher •
numbers were evident in most of central California in 1989, m
contrasting with the much lower numbers at the South Farallon
Islands since the 1982-1983 ENSO event (see above).

We also examined bird counts at 12 colonies by Briggs et al. i
(1983) in May 1980-1982, including Point Reyes, Double Point,
North Farallon Islands, E1 Jarro to Davenport, Bird Rock, "Carmel R
Bay" [Guillemot Island and Pinnacle Point Area], Bird Island, l
Lopez Rock, Cape San Martin, Piedras Blancas Island, Lion Rock
and Pecho Rock. By applying a 1989 K correction factor of 2.3 •
(Table 2) to 7,615, 7,485 and 2,940 birds counted, we derived i
total estimates of 17,515, 17,216 and 6,762 breeding birds at
these colonies in 1980-1982, respectively. In 1989, similar m
numbers (N=17,238 breeding birds) to 1980 and 1981 were found. BLower numbers in 1982 were also found in northern California but
not at the South Farallon Islands (see above).

Souther_ California I

In 1991, 29,365 breeding birds were estimated at 31 active i
colonies (including 5,849 breeding birds at 13 newly-discovered |
colonies and 6 birds at the historical Shag Rock colony that was
not active in 1975-1978)(Table 20). This total corresponded to
387% higher numbers overall than in 1975-1978 (N=6,032 breeding
birds) and 290% higher numbers at 24 colonies active previously. i

At 3 large colonies (1,400-1,832 breeding birds) in 1975-1978
(Castle Rock, Prince Island and Sandy Point to Carrington Point), •
numbers were much higher (Range=94-232%). Huge increases (10-40 m
fold) occurred at 5 small colonies (<200 breeding birds) in 1975-
1978, making them large colonies in 1991: 1087% at Gull Island, i
1606% at northwestern Santa Cruz Island (formerly "Kinton Point •
to Diablo Point"), 1655% at Vizcaino Point East (San Nicolas

i

Island) and 3957% at Point Bennett (San Miguel Island).

Some of the increase in numbers found was due to i

standardized counting of nests earlier in the breeding season in
aerial photographs in 1991 compared to mainly unstandardized boat i
counts later in the season in 1975-1978. In addition, we were |
better able to detect peak numbers in southern California in 1991
because we conducted 2 aerial surveys. The level of increase ri
noted between aerial surveys (about 30%) also was used to adjust •
counts at other smaller colonies which were surveyed only by boat

I

early in the breeding season (see methods). This approach served
to provide breeding population estimates that were more i
comparable with those determined on single surveys in northern
and central California. However, in 1991, prey resources
probably were abundant, allowing maximal numbers of birds to i
breed over the extended breeding season in southern California. n
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I) In 1991, the largest colony of 5,606 breeding birds in
southern California at Bay Point (San Miguel Island) was found
where Brandt's Cormorants had not been recorded previously to

m nest (Hunt et al. 1979). This colony was located near the long-established colonies at Prince Island and Castle Rock. If these

two colonies were saturated with breeding birds in 1991, the Bay

I Point colony may have formed from overflow of increased numbersof younger and first-time breeders produced in previous years
(mainly 1987-1989) from these colonies during a year of abundant
prey. The second largest colony in 1991 at Vizcaino Point East

m (N=5,089 breeding birds) only breeding
held 290 birds in 1977

(Hunt et al. 1979, Sowls et al. 1980). In 1991, this colony
probably included birds from the Cormorant Rock colony (100

m breeding birds in 1976; not present in 1977). This colony mayhave increased recently due to reduced human disturbance over the
past decade. Human disturbances at the U. S. Navy base on San

m Nicolas Island were linked to the loss of colonies and poorbreeding success there in the past. However, thin-shelled eggs
(presumably due to pollutants) were also reported in the early
1970's (Hunt et al. 1979). Pollutants also affected Brown

m Pelicans and Double-crested Cormorants in southern California atthis time and probably still affect them currently (see species
accounts).

m Human disturbance and/or pollutants may be responsible for
the apparent recent loss of 4 small colonies at San Clemente

m island (u. s. Navy base), loss of the only small mainland colonyat La Jolla, as well as the loss of at least 2 small colonies
(Ship and Bird rocks) located in an area of heavy recreational
use near the isthmus at Santa Catalina Island in the early 1900's

I (Willett 1912, Howell 1917). Variable use of other colony sitesat San Clemente Island (Lost Point South, Mail Point South and
Seal Cove Area) may reflect human disturbance causing colony

m switching between years (see carter et al. 1984 for Pelagiccormorants).

No colonies were abandoned in the northern Channel Islands

m (within Park) 1975-1978 and colony
Channel Islands National since

switching was not evident there. In fact, suitable nesting
habitat on offshore rocks and islands was limited such that

i colony switching was unlikely to occur to a significant extent,although suboclonies may occur in slightly different locations in
different years (Hunt et al. 1979). The many small new colonies

I_j found in this area probably reflected greater survey effort andlimited, ephemeral nesting on cliffs in a year of abundant prey
(see Bay Point above). Increased human disturbance probably has
occurred recently due to increased recreational and commercial

l use (fishing, diving and kayaking) coastlines in Channel
along

Islands National Park and Santa Cruz Island (Nature Conservancy).

!
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Summary /m

in 1989-1991, 83,394 breeding birds were estimated at 102
active colonies (including 9,723 breeding birds at 24 newly- •
discovered colonies and 2,722 breeding birds at 7 known colony
sites that were inactive in 1975-1980). This corresponded to 47%
higher numbers overall than in 1975-1980 (N=65,611 breeding birds m
minus 9,000 breeding birds overestimated at the South Farallon |
Islands) and 25% higher numbers at 92 active colonies with
previous estimates in 1975-1980. Population trends differed in
different parts of the state. Numbers were similar or slightly m
lower in northern California, much lower at the South Farallon
Islands yet higher in other parts of central California and much

higher in southern California. m
m

it is unclear why numbers at the South Farallon Islands have
not recovered to levels found before the 1982-1983 ENSO event. mm

Brandt's Cormorants feed extensively on juvenile rockfish •
(_b_stes sp.) there although many other types of prey are also

ms

used in ENSO years (Ainley et al. 1981, Ainley and Boekelheide
1990). At the Channel Islands, they also feed on rockfish as •
well as other prey (Hunt et al. 1979, Ainley et al. 1981). Yet
much higher numbers were found in the Channel Islands than before
the 1982-1983 ENSO event (although see earlier discussion of •
census differences). The impacts of ENSOs may be greater at the |
South Farallon Islands than at other colonies where prey
resources may be more stable. Breeding success may be higher at
other colonies during years of lower rockfish availability and m
colonists may occur in closer proximity to these colonies than m

the south Farallon Islands during the breeding and non-breeding
seasons. Recovery at the South Farallon Islands also may have •
been slowed by significant mortality in gill nets between 1979
and 1987 (CDFG 1987; see Takekawa et al. 1990) and some mortality
in oil spills (Page et al. 1990), although these factors would m
have impacted other colonies in this area as well. In fact, many |
of the colonies in this area did have lower numbers in 1989 than

in 1979-1980 (Table 20).

Due to the variability of numbers of breeding Brandt's m
cormorants between years and census methods, population size
should be examined over several years using refined and highly- m
standardized aerial surveys to reduce error in annual estimates, |
to better describe interannual variability and, thus, to better
assess trends in population size. At the South Farallon Islands _m
ground and boat counts plus aerial surveys should be conducted |
annually. Brandt's Cormorants should be included in the annual
monitoring program of Channel Islands National Park. Much more

work is required to examine past estimates for comparability, m

!
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Figure 27. Percentage of state breeding population of Brandt's

I Cormorant in coastal regions of California,1989-1991. Symbols as in Figure 19.
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Table 20. Lairs of _i_ Orm_'s _ra_ st each colony in _L_fornie +n 1_-1_ (_ et at.

1_; _Ls et at. 1_) _ 1909--1991 (Th+s Study). I

_or_ _ _ of B_ing studs1 (Perce_) I
¢QiCnY _ CA _;FVS 1975-1_0 19_P-t991

_l|forn|a I

_r _ _-414-_ _-_ 680 464 (0.6)
Prince rstm_ N-414-_ 325-003 H 310 (0.43
Castle lock D4-4_-06 325-006 2,200 2,490 (3.0) g
_t City Ilarbor Area" 0N-414-09 325-0_5 /_) H (0.0)

R 0_N-412-01325-048 140 216 (0.3)
Sister R_ Dtl-412-02 _-_ 42 112 (0.1) i,,
FaL_ KLi_ Ro_ _-412-_ _-010 _ _3 (0.8) lWhite Rock 0u-412-11 325-012 240 409 (0.5)
Sl>tit Rock DU-_12-13 325-062 0 51 (0.1)
hddtng Rock mJ-412-01 325-013 158 246 (0.3)
Scotty Point to I_it Point lU-410-06 325-053 2 H (003 •
Green Rock _410-_ _-_ 216 62 (0.1) m
FLatiron Rock 14P410-13 325-023 1,540 1,032 (1.2)
BLank Rock HU-410-14 325-024 52 101 (0.13
Pilot Rock HU-410-16 325-026 40 H (0.0) m
False Cape _ _-_-01 _-_ 400 _ (0.9) ISuOartoaf island 14J-402-02 325-041 (2003 295 (0.3)
_t Rock HU-/_2-03 _5-042 494 464 (0.6)
3 Brothers and Hair Sesi Rocks ICJ-/d]O-01 325-055 110 57 (0.1)

CLiffs HE-394- 03 379-013 30_ 169 (0.2) •
Rockiu_ Rocks NE-3_-07 37_-001 H 847 (1.0) |
Cape Vizcatne NE-_-06 37_-002 3,080 1,696 (2.0)
cibesiLLah Rock IQE-392-04 379-004 350 66 (0.1)
Iim4_ort Rocks NE-392-05 _9-021 0 191 (0.2) I
Goat Island Ar_ 1_-390-01 379-(X)6 1,240 1,067 (1.3) Il)_vit_s B4_in IqE-3gO-08 379-007 300 262 (0.3)

Cove to Gunderson Rock NE-390-09 379-030 4 H (0.03

Ceske, Rock NE'_O'11 _9"009 _2 70 (0.1) I
White Rock R-390-13 379-010 497 (0.6)
333 Point _-390-14 379-032 360 H (0.0) ,
Fish Rocks NE-384-10 40_-0(0 18 211 (0.3)
Fish Rock Cove _-_-_ 404-022 18 i (0.0)
6ueLmta Point %stand S0-38_-01 _-_ 1,240 521 (0.6) I
Ru_iar_ River Rocks S0-382-09 /d)/,-O05 124_ 51 (0.13 IArched lock S0-382-11 404-006 400_ 717 (0.9)
GuLLRod_ S0-382-13 _4-035 650 H (0.0)
8odega Rock SO-580-02 404-008 1,350 1,228 (1.5)
Son0m-Narin County Line NA-380-01 404-040 12 H (0.0) •
Dillon Be_ Rocks NA-380-02 40_-009 19() 18 (<0.13 ,,IBir;cl Rock 1_-380-0_ 40_-010 0 55 (0.13
(Subtotal) 17,32_ 15,500

Point iteyes NA-374-01 429-001 2,400 1,522 (1.83
Point Resistance MA-374-03 429-024 150 46 (0.1)
Hillers Point Rocks MA-374-0_ 429-002 194 114 (0.1) •
Ooul_e Point MA-374-05 429-003 258 1,802 (0.2) |
it_ Island _-_4-09 _-_9-007 H H (0.0)
Ik_th FaraL Lon islands SF-FA%-01 429-051 -= 161 {0.2)
South Fa_r-aLi_,_isLands SF-FA%-02 429-052 28,fXX)_ 16,742 (19.9) gB

L_=os Rock and Land's End SF-374-02 429-029 802 117 (0.1) •
SeaL Rocks SF-37_-03 429-009 76. H (0.0)
San Pedro Reck SM-3T2-04 429-013 II_ H (0.03
Oevil_s SLide Rock SM-372-03 429-014 22 7 (<0.1)
S,e_ilRock CLiffs S14-37"Z-06 ,0 37 (<0.13 I
Martins Beach S_-372-07 429-033 40 H (0.0) B
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I S14-370-04 429-023 11+ 4 4<0.1)

Ano Mumm ll|m_d
E1 Jlrro Point to l)ir_erqport SC-370-02 429-054) 236_ 308 40.4)
Yecb_ luena IsLand SFB-SF-07 429-038 0 9 (<0.1)
Bird lock NO-362-GI 454-006 1,540 2,651 43.2)

I GuiLLemot IsLand Area R0-3_.-06 454-023 0 554 40.7)Pinrmcte Point Ares R0-362-07 454-007 200 M 40.0)
Bird IstntuJ N0-3_?.-09 454-009 4,200 6,151 (7.3)
Castle Rocks and NainLand HO-3&2-19 454-010 18 750 40.9)

I Hurclcane Point Rccks NO-3&2-20 454-011 444 29 4<0.1)
Cooper Point and IsLands IQO-360-03 454-031 72 37 4<0.1)
Pfetffm" Point IK)-360-04 454-032 6 I 40.0)
Grim Point N0-360-06 454-033 16 196 40.2)

j Lafte_ Rock m,u:lIMJnLand NO-_O-07 454-034 12 235 40.3)
Torte Crayon Rock8 NO-_O-OB 454-013 125 I 40.0)
Partingtm Ridge North N0-360-10 454-014 910 172 (0.2)
NoWaylocks N0-360-11 454-015 20 106 40.1)
Parting'ton Ridge South N0-]_0-12 454-035 0 15 4<0.1)

I kncbrs_ Cany_ _ N0-_0-13 454-016 H 321 40.4)
Burns Creek Rocks N0-360-t4 454-017 348 323 40.4)
Ootan lock N0-360-16 454-018 100 N 40.0)
Square Iteck lock M0-360-18 454-019 II H (0.0)
Lc_z lock U0-360-21 454-020 H 114 40.1)

I Ihxdclard _no Uor'ch M0.-360-25 454-037 16 7 4<0.1)PLNkett lock N0-354-07 477-1)02 H 849 (1.0)
Cape Sm Iqarttn NO-354-OB 477-0(I3 680 750 (0.9)
Unrm_ Rock M0-354-09 477-004 H 275 (0.3)

I leduood Gutch lock N0-354-12 477-005 478 372 (0.4)
Urmspp_ IsLsnd N0-354-14 477-019 0 31 4<0.1)
La Cruz Rock SL-354-04 477-006 0 678 (0.8)
Pledras lLancas Istmd SL-352-01 477-007 1,200 2,627 43.1)
Morro lock and Ptttmr Rock SL-352-07 477-026 0 117 (0.1)

I P_ Rock and Adjacent Naintmd SL-350-04 477-02B O_ 1,309 (1.6)Lion Rock SL-_JO-05 477-011 100_ 277 40.3)
Oiabto Rock and Adjec_mt Maintend SL-350-06 477-029 212 15 4<0.1)
Oiabto _nyon Na_tenr PoMer PLant South $L-350-07 /,77-030 100 II 40.0)

i Pecho Rock SL-350-09 477-032 148 321 40.4)
(SubtotaL) 42,251 38,529

South_ Cat_fornie

I Point Bennett SS-SMI-01 501-014 54 2,191 (2.6)CastLe Rock SS-SMl-02 501-005 1,832 4,316 45.1)
Richardson IRoc:_ SS-SNi-03 501-02_ 0 17 (<0.1)
Morthwest San MigueL IsLand SS-SM[-04 501-027 0 31 (<0.1)

I Itarri$ Point to Cuyter Harbor Sa-SM[-06 501-015 10 3 (<0.1)
Prince IsLand SS-SMI-07 501-004 1,814 3,522 (4.2)
Noffa_ Point Area _-SMX-08 501-029 0 14 4<0.1)
Bay Point Ares _-SMI-_ 501-016 0 5,606 46.7)
Sandy Point $8-SI_1-I0 501-033 X-] 241 40.3)

n Northuest Santa Rosa Istmci $8-_I-02 501-034 825 41.0)
8rock_ Point Area $8-SR1-03 501-035 i_- 1,4006 X 40.0)Carm_ _,rde to Santa Rose IsLand W Base SS-S_I-OK 501-036 2,030 (2.4)
Ca_ington Point SS-S_I-05 501-037 X-_ 1,547 (1.8)

I Sierra Pabt.o Area $8-S_1-09 501-0_0 0 3 (<0.1)
South Point Area $8-$111-11 501-042 0 3 4<0.1)
Bee Rock IqainLacclArea _B-S_I-13 501-044 0 3 (<0.1)

Fr-a_ Point SB-SZ[-01 502-015 X--I 67 (0.1)

West Point Area SS-SZI-02 502-016 _0_ 847 1,299 (1.5)i Proffie Point Aree $8-S_I-03 502-017 67 (0.1)Vatd_ze Aree SB-SZI-04 502-018 45 40.1)
Coche Point Mortheast SS-SZl-11 502-024 0 20 4<0.1)
Cavern Point ANm $8-SZI-12 502-025 0 34 4<0.1)

n Scorpion Anchorage SS-SZl-13 502-026 0 3 4<0.1)
San Pedro Point Area _B-SZl-15 502-027 0 14 4<0.1)
GuLL lstancl $8-SZI-22 524-001 134., 1,591 (1.9)
/u_caps isLand-West V1_-NII-01 502-007 2_ 60 (0.1)

i Anacms IsLand-MiddLe Vl_-N_[-02 502-008 4z 3 (<0.1)
Shag Rock SS-SS[-01 524-007 If" 6 (<0.1)
Santa ilarb_a istsnd $8-$81-02 524-008 102 577 40.7)
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I

_Jt|l II [I'ld S_*S_[ "O_ 5Z4"0_ 11_2 n 84 C0.1) ,I

Vlzcm|no Point East YE-SIIZ-02 524-1)23 12_ 5,089 (6.1)
g

Cormrant Rock Aree V_-SNZ-07 5_-028 ,8 N (0.0)
Ship Rock4 LA-CAX-O3 524-039 II II (0.0)
Bird Rock LA-CAI-04 524-010 n | (0.0) II
CastLe Rock LA-OI.I-01 524-029 N II 40.0) iBird Rock LA-CLI-02 524-030 H II (0.0)
llortheest Harbor to I_ la_n Cove LA-CLI-03 524-031 10, II 40.0)
Pycmid Cove LA-CL[-04 524-032 4`) K (0.0)

Lost Point South LA-CL[-06 524-034 09 56 (0.1) •
Rail Point Sout_ LA-C1.I-07 524-035 8_ N (0.0) m
See( Cow Aros LA-C_.I-08 524-036 26y II 40.0)
Lal JoLta 545-009 6 1 40.0)

,,,. i
DTotaL _;,48510 83,394

X, present; P, prd_bty/pouibty present; H, historical nest|ng onLy; numbers |n _ts [ ) uere I1

ostiietes based on histoc|ca( inforitfon.
2 Recorded during study pertod; not included tn overall to(at but included in subtotals.

3 Afntey and OoekeLheide (1990) reported a revised estjlIQte of about 19,0_0 b_edfr_ birds. See text. I
4 Not included in ,_ls et ,,t. 419M)). g5 FormerLy included in "Greyhound Rock to _rvonport" (429-035) in S_ts et at. (1980)6
7 FormerLy included tn "Sandy Point to Carrington Point" (501-007) in SouLs et at. (I_0).

Formerty included |n aKinton Pointto Disbto Point" (502-014) in Souls et at. (t_0).

8 Formerly Included in "San NicoLas Island =. 4524-011) in Scvls et at. 4190l)). l9 Formerly |nctuded in =S_L Cove to Lost Point = (524-013) in.Sowtset at. 41_G), taro reported 30 birds for m
lnthio colony. Data frm Hunt et at. 419"_).
" Tkts total excluded 1,126 breeding birds 4see footnote 2). S_Ls et eL. 41_0) reported • toter of 64,210

breeding birds. I

!
I
i
I
I
I
I
i
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I PELAGIC CORMORANT

Pelagic Cormorants occur all along the coasts of the North

I Pacific. They are ubiquitous along the California coast,reaching the southern end of their breeding range at Santa
Barbara Island, Santa Barbara County. Occasional nesting also

I has been reported just south of the Mexico border at Islas LosCoronados (Jehl 1977). These cormorants nest exclusively on
cliffs (Seigel-Causey and Hunt 1976) and usually in small

i colonies of less than i00 breeding birds. These small colonies
are scattered along the coast often in inconspicuous locations
and can be difficult to detect. Numbers can vary substantially
within the breeding season due to nest failures and different

I breeding phenologies at different subcolonies or betweencolonies. This may result in part from the use of different
colony or subcolony sites in different years or sites may be

I switched within the breeding season after colony abandonmentearlier in the same season (Sowls et al. 1980, Carter et al.
1984). In addition, numbers can vary considerably between years
depending on oceanographic conditions that affect prey resources,

I especially ENSO (El Nino-Southern Oscillation) events (Ainley andBoekelheide 1990).

I In 1989-1991, we focused mainly on detecting all coloniespresent by: 1) carefully surveying every section of coastline
with potential habitat using a Zodiac inflatable boat which

i allowed access to all areas, including coves and sea caves; and2) conducting surveys early in the breeding season such that
colonies would be detected before possible colony abandonments
occurred. However, we usually were unable to repeat nest counts

i to obtain peak counts at most colonies, except in Del Norte andHumboldt counties in northern California. Since different

colonies and/or subcolonies can have different phenologies,

i single censuses can also result in minimal estimates of numbersof breeding birds. This approach was similar to techniques used
to survey Pelagic Cormorants in northern and central California
in 1979-1980 (Sowls et al. 1980) except that these previous

I were conducted later in the and some colonies were
surveys year
examined in 2 years. Previous surveys in southern California in
1975-1978 were conducted from a larger boat (which did not allow

I the same careful coverage of coastal areas), were conducted laterin the season and some colonies were examined over several years
(Hunt et al. 1979). In addition, it was not clear how previous

i nest counts were adjusted to derive population estimates.
In 1989-1991, we used correction factors to adjust nest

counts and derive breeding population estimates. However,

I Pelagic Cormorants underwent nest failures at the South FarallonIslands in 1989 (Emslie and Sydeman 1989) whereas there was
little evidence of nest failures at other colonies in northern

i and central California, at least at the time colonies weresurveyed. Thus, correction factors derived from data collected
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at the South Farallon Islands were not considered to be •
appropriate for application to other colonies. Instead, we m
applied correction factor values determined for Brandt's
Cormorants (which did not undergo extensive nest failures in 1989 i
[Emslie and Sydeman 1989]) to minimally adjust nest counts of
Pelagic Cormorants south of Humboldt County in northern
California and throughout central and southern California. Data i
from southern California in 1991 (Table 4) indicated that |correction factors for Brandt's and Pelagic cormorants were
similar in a year of high nesting success for both species. In
Del Norte and Humboldt counties in northern California, we •
surveyed many colonies several times in 1989 and were better able l
to adjust nest counts in this area using higher correction
factors derived from these data (see methods). However, we did •
not consider the application of these correction factors south of |
this area to be appropriate.

Due to these difficulties, breeding population estimates in
1989-1991 and 1975-1980 were not directly comparable and any i

comparisons must be treated with caution. For this reason, we
have examined changes in numbers only by combining many colonies B
over large sections of coast.

Northern California i

In 1989, 8,400 breeding birds were estimated at 102 active
colonies (including 486 breeding birds at 14 newly-discovered i
colonies) (Figure 28, Table 21). This total corresponded to 18% i

lower numbers overall than in 1979-1980 (N=I0,224 breeding birds)
and 23% lower numbers at 104 colonies known previously (including •
3 colonies inactive in 1979-1980). In Del Norte and Humboldt |
counties (USFWS Map Block 325), a different pattern emerged than
elsewhere in Northern California. Here, 3,192 breeding birds i
were estimated at 33 active colonies (including 99 breeding birds n
at 6 new colonies). This total corresponded to 16% higher
numbers overall than in 1979-1980 (N=2,742 breeding birds) and
13% higher numbers at 39 colonies known previously (including 2 i
colonies inactive in 1979-1980). At 11 large colonies (100-400 m
breeding birds) in 1979-1980, 4 colonies had lower numbers
(Range=54-98%) and 7 colonies had higher numbers (Range=5-137%). •
Three of the 4 colonies with lower numbers were censused in late |
June-July 1989 and nest counts were not adjusted whereas the 7
colonies with higher numbers were censused mainly in late May and i
were adjusted with the higher correction factor used for this |
area. Some adjustment probably was required for the late June-
July counts but an appropriate correction factor was not

available. Thus, these estimates were somewhat low. At 26 small
colonies (<i00 breeding birds) in 1979-1980, 8 colonies had lower m
numbers, 8 colonies had higher numbers and i0 colonies were not
detected in 1989. All 6 new colonies were small. No nests were i
observed at the large Cormorant Hotel colony which contained 280 n
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I breeding birds in 1979. This colony was located near the twon of
Shelter Cove. In 1989, newly-built homes occurred along the

i cliff tops there, including one house with a large spot light
shining on the colony area at night. Thus, this colony may have
been abandoned due to human disturbance.

J In Mendocino, Sonoma and northern Marin counties (USFWS MapBlocks 379 and 404), 5,208 breeding birds were estimated at 69
active colonies (including 387 breeding birds at 8 newly-

i discovered colonies). This total corresponded to 30% lower

| numbers overall than in 1979-1980 (N=7,482 breeding birds) and
36% lower numbers at 65 colonies known previously (i_cluding 1
colony inactive in 1979-1980). At 27 large colonies (100-436

I breeding birds) in 1979-1980, 24 colonies had lower numbers(Range=4-95%), 1 colony was the same size, and 2 colonies had
slightly higher numbers (Range=5-8%). At 37 small colonies (<100

breeding birds) in 1979-1980, 18 had lower numbers, 15 had highernumbers and 4 colonies were not detected in 1989. Seven of 8 new

colonies were small but 183 breeding birds were estimated at the

I Sea Lion Rocks to Arena Cove colony. This large new colonyprobably was missed in previous surveys. Colonies in this part
of northern California were surveyed _uring the laying and early

i -- incubation period at the South Farallon Islands (Figures 2, 3).

! Numbers of nests probably had not peaked yet as indicated by

greater numbers of birds attending the colony (and attending
potential nest sites not included in nest counts) than could be

t accounted for by nest numbers. This factor and the use of theminimal correction factors from the South Farallon Islands

probably led to some underestimation of the breeding population

i in this area. However, smaller numbers also may have bred in
1989 due to mild ENSO conditions which affected this area and

farther south but possibly not areas farther north.

i Central_[_L_
In 1989, 3,258 breeding birds were estimated at 67 active

i colonies (including 302 breeding birds at 13 newly-discovered
colonies)(Figure 28, Table 21). This total corresponded to 38%
lower numbers overall than in 1979-1980 (N=5,264 breeding birds)

i and 45% lower numbers at 73 colonies known previously (including
1 colony inactive in 1979-1980). At 7 large colonies (100-2,000
breeding birds) in 1979-1980, 5 colonies had lower numbers
(Range=46-100%) and 2 colonies had slightly higher numbers

i (Range=8-14%). At the South Farallon Islands, the largest colonyin California, numbers fell from 2,000 in 1972 (Ainley and Lewis
1974) to 800 breeding birds in 1987 (60% lower). Ainley and

I Boekelheide (1990) mistakenly reported only i000 breeding birds' for 1972 but indicated up to 1,600-1,800 breeding birds in 1979
and 1981. The 1987 estimate was the most current estimate
available because birds abandoned nests before the annual census

i could be conducted in 1988 and 1989 (Emslie and and
Sydeman 1989)

similar numbers were noted from 1987-1989. Numbers also fell
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from 808 to 266 breeding birds (67% lower) at the nearby colony
at Point Reyes. Annual monitoring of population size at the g
South Farallon Islands showed that numbers declined dramatically
during the 1982-1983 ENSO event but have increased since then
(despite smaller ENSO events in 1986 and 1989) although not back W
to pre-1983 levels (Ainley et al. 1988, Ainley and Boekelheide
1990). Since this colony constituted 38% of breeding Pelagic in
Cormorants in central California in 1979-1980, lower numbers here |are responsible for much of the lower numbers in central
California. At 64 small colonies (<100 breeding birds) in 1979-
1980, 25 colonies had lower numbers, 22 colonies had higher i
numbers and 17 colonies were not detected in 1989. Of 13 new U
colonies, 12 colonies were small and 198 breeding birds were
found nesting on old and new buildings at Cannery Row, near i
Monterey. Nesting on old buildings was probably missed in g
earlier surveys although ledges under the newly-constructed
Monterey Bay Aquarium were designed to attract nesting seabirds e&
(A. Baldridge, pers. comm.). One colony was discovered in 1990, |well within San Francisco Bay at Yerba Buena Island. Pelagic
Cormorants were not found nesting here in June 1988 (H. R.

Carter, pets. obs.), n
U

Colonies in central California were surveyed during the
early incubation period when nest abandonments were occuring on i
the South Farallon Islands. However, nesting failures were not |
evident in other areas at this time. In fact, breeding phenology
appeared to be earlier at colonies along the mainland coast and h
large chicks were present at several colonies south of Santa Cruz |by mid June 1989. Thus, we apparently surveyed this part of the
coast at about the correct time to obtain peak nest counts,
barring nest failures. However, as noted above for part of
northern California, smaller numbers may have bred in 1989 due to S
mild ENSO conditions.

Southern C_ifornia I

In 1991, 2,687 breeding birds were estimated at 46 active
colonies (including 842 breeding birds at 28 newly-discovered
colonies)(Figure 28, Table 21). This total corresponded to 534% U
higher numbers overall than in 1975-1978 (N=424 breeding birds)
and 315% higher numbers at 19 colonies known previously
(including 2 colonies inactive in 1975-1978). At 19 colonies |
known in 1975-1978, 15 colonies had higher numbers, 2 colonies
had slightly lower numbers and 1 small colony at Sutil Island was
not detected. Of 28 new colonies, 26 colonies were small (<100 U
breeding birds) but 130 and 112 breeding birds were estimated at
South Becher's Bay and San Pedro Point colonies, respectively.
Large increases in numbers occurred at many known colonies (e.g., _
Point Bennett, Castle Rock, Northwest Santa Rosa Island, Brockway m
Point Area, Canada Verde to Santa Rosa Island W Base, Carrington
Point, Anacapa Island [West, Middle and East] and Santa Barbara j
Island). New colonies were found throughout the Channel Islands U
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I National Park especially along the north side of Santa Cruz
area,

Island and the south sides of Santa Rosa and San Miguel islands.
At Santa Cruz, Santa Barbara and Anacapa islands, most nesting

i areas were located on cliffs associated with sea cave entrances• and occasionally nests extended to the interior walls of caves.
These cliffs were nearly vertical and occurred near to the water.

I Similar colony locations of Pelagic Cormorants were noted inBarkley Sound, British Columbia (Carter et al. 1984).

i Because our surveying efforts for this species were much
greater than in 1975-1977, it was difficult to determine how much
the Pelagic Cormorant population has truly increased in southern
California. Increases have been noted since the early 1980's by

n National Park biologists and other researchers at West and EastAnacapa islands (Lewis and Gress 1988; Ingrain 1992; F. Gress,
unpubl, data). However, 1991 was a year of high nesting success

i and nesting effort for Pelagic Cormorants in southern California(F. Gress, unpubl, data). Numbers of nests at known colonies
were probably much higher than usual and new colonies may have

d& been just established in 1991. Annual monitoring by Channel

I Islands National Park has begun recently at certain colonies
(Ingram 1992).

I Summary
The 1989-1991 total of 14,345 breeding birds at 215 active

i colonies (including 1,630 breeding birds at 55 newly-discoveredcolonies and 146 breeding birds at 2 known colonies without
previous estimates) was similar to the 1975-1980 total of 15,912
breeding birds (Hunt et al. 1979; Sowls et al. 1980; see Table

I 21). Our total corresponded to 10% lower numbers overall and 21%lower numbers at 196 known colonies with previous estimates.
Lower numbers were most evident south of Humboldt County in

I northern California and in central California, particularly atthe South Farallon Islands. In the former areas, peak nest counts
were not obtained and nest counts were not fully adjusted to
derive actual breeding population size in 1989. Better data were

I available in Del Norte and Humboldt counties in northernCalifornia, permitting better adjustment of nest counts, such
that this area indicated slightly higher numbers overall. In

I southern California, higher numbers were obtained largely throughgreater survey effort than in 1975-1978 combined with increased
numbers of breeding birds. Large numbers of new colonies in

i northern and central California (n=27) were matched by largenumbers of inactive colonies in this area (n=31). This pattern
probably resulted from the use of several colony sites over a
series of years as well as more thorough censuses in certain

I' areas in 1989.

While ENSO clearly affected the South Farallon Islands'

I colony in 1982-1983, 1986 and 1989 (as well as during the1970's), impacts probably were less severe at mainland colonies
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I
throughout northern and central California. Pelagic Cormorants i
at the South Farallon Islands feed extensively on juvenile B
rockfish (Se_Dastes sp.), a pelagic prey resource which occurs
farther offshore and in the vicinity of this colony during the
breeding season (Ainley and Boekelheide 1990). The effects of f
ENSO on Juvenile rockfish are probably much greater than on other
bottom-dwelling nearshore prey resources that Pelagic Cormorants i
probably used at mainland colonies. Thus, we do not consider |lower numbers in northern and central California to have resulted

mainly from ENSO-related declines. Instead, we believe that
lower numbers mainly reflected our difficulty in properly
adjusting single counts of nests to derive population estimates. I
Further work is also required to examine previous data to
determine comparability with 1989-1991 estimates. Most previous •
estimates in northern and central California were derived using |
data collected in 1979. At the South Farallon Islands, Pelagic
Cormorants had high breeding success and nesting effort in 1979 _/
(Ainley and Boekelheide 1990). Thus, larger numbers of birds may |have nested at other colonies as well. However, without multiple
censuses in a given year and/or annual monitoring, it will be
difficult to interpret population changes in this species in any j
case. An annual monitoring program should be instigated and
methods developed to measure changes in population size at

selected colonies along the coast and to develop adequate (I
correction factors to adjust nest counts from colonies surveyed R
less frequently.

1
i
.i
I
!
ii
tl
!

1-136

!



I

3% ,,.5(2_ t -__
-- 13%

2,385 C36

=,'"(" \ / PELAGIC
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Figure 28. Percentage of state breeding population of Pelagic

I Cormorant in coastal regions of California,1989-1991. Symbols as in Figure 19.
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TabLe 21. IlcmbePsof breeding PeLagic Cormorants st each colony in CaLifornia in 1975-19e0 (lunt et eL. i
1979, Souls et st. lgeO) and 1989-1991(This Study).

CoLony_r _ _f Breedtnn Birds (Perce_) i
C.QL¢_Y' _ CA I,i_F',,_ 19"_- 19(_:) 1989-1991 ' |

I_ Cst i fornio m

UCone Rock 0N-414-01 325-001 0 ( ) 31 (0.2)
Iiunter Rocks 0N-414-02 325-002 122 ( ) 56 (0.4)
Prince island DN-414-03 325-003 146 { ) 346 (2.4) _
Point Saint George Lighthouse 0M-414-04 325-044 12 ( ) 134 (0.9) II j

Point Saint George 1_-414-05 325-007 14 ( ) 20 (0.1) M (
castle Rock 0N-414-06 325-006 340 ( ) 2192 (2.7)
ToLowa Rocks DM-414-OT 325-007 92 ( ) 70 (0.5)
•Crescent City Mrbor Area = DM-414-09 325-045 2 ( ) 10 (0.1) il
UnnamedSmaLLRocks DI4-414-10 325-046 66 ( ) 96 (0.7)
Easy TriangLe Rock= 014-414-11 325-047 54 ( ) 38 (0.3)
Rock R [lILlCmck Rock] Dti-412-01 325-048 10 ( ) H (0.0)
Sister Rodu; 0N-412-02 325-009 22 ( ) U (0.0) _dL

NidMay Point to I)mmation Creek D_-412-OES 325-009 0 ( ) 10 {0.1)
Last ChanceRock 0tl-412-04 325-049 40 ( ) 34 (0.2) m
Footsteps Rock I:)N-412-00 325-0r_ 36 ( ) 154 (1.1)
UiLsm Rock DN-412-06 325-050 2 ( ) H (0.0)
FmLseICtlmth Rock 0M-412-07 325-010 110 ( ) 115 (0.8)
Radar Station Rocks 0N-412-09 325-051 34 ( ) 29 (0.2) lFLint Rock Head DH-412-10 325-011 (43 ( ) 34 (0.2)
White Rock 0N-412-11 325-012 12 ( ) 10 (0.1)
lh_Iding' Rock HU-412-01 325-013 0 ( ) 6 (<0.1)
Dry LagoonCLiffs HU-410-01 325-063 0 ( ) 10 {0.1) ii
Corm0cemtlock HU-410-02 325-015 14 ( ) H (0.0) QWeddi_ Rock NU-410-_ _-016 0 ( ) 25 (0.2)
PaLmer'= Point to Scotty Point IAP410-04 325-052 100 ( ) 209 (1.5)
Sa4 GuLL lock BU-410-00 325-017 106 ( ) 2 (<0.1) dlu
scotty Point to Megwit Point I#J-410-06 325-003 134 ( ) 206 (1.4) ISee Lion Rock HU-410-07 325-018 36 ( ) 24 (0.2)
tatite lock HU-410-_ _-019 _ ( ) 22 (0.2)

Rock HU-410-09 325-020 48 ( ) 4 (<0.1)
Puffin Rock WJ-410-10 325-021 8 ( ) H (0.0)
LfttLe Peuetote lock IIJ-410-11 325-022 [4] ( ) H (0.0) lFlatiron Rock HU-410-13 325-023 4 ( ) H (0.0)

TrinidadHead HU-410-15 325-025 _ _ 1 68 (0.5)Btmnk lock HU-410-14 325-024 tl (0.0) Jl
PiLot Rock HU-410-16 ]25-026 8 ( ) U {0.0) |PrisonerRock HU-410-17 325-027' l ( ) I (0.0)
Trinidad Bay RocLs HU-410-18 325-054 22 ( ) 72 (0.2)
LittLe R|ver Rock IU-410-19 325-035 12 ( ) H (0.0)
FaLse Cape Rocks HU-4_2-01 325-040 170 ( ) 240 (1.7) II
Gug_rtoef Island HU-402-02 325-041 (400] ( ) 627 (4.4) IStalmboat lock HU-402-03 325-042 )1 ( ) H (0.0)
Three Brold_ers and llair Seal Rocks HU-400-01 325-055 6 ( ) 19 (0.1)
See Lion [GuLch) Rock HU-_X)-02 325-04] 0 ( ) 17 (0.1) _11
Cormorant Iotet IIU-400-03 325-056 2SO ( ) 62 (0.4) |Point No Pus ME-3_-01 379-011 (>8 ( ) _ (0.2)
High Tip IqE-3_-02 379-012 80 ( ) 81 (0.6)

CLiffs ME-394-03 379-013 132 ( ) 7 (<0.1) _.
M|stake Point to S|g klhite Rock RE-394-04 379-014 132 ( ) 53 (0.4) IUssL Bay NE-394-00 379-015 62 ( ) 11 (0.1)
SoLd|er Frank Point I_-_w_-06 379-016 18 ( ) 9 (0.1)
Rockpoft Rocks Iq_-394-07379-001 250 ( ) 91 (0.6)
Cape Vizcsino IqE-39_-08 379-002 120 ( ) 70 (0.5) BI
Chris Rocks PIE-394-09 379-003 54 ( ) 18 (0.I) lHardy Rock and Union Lending HE-3Q_-IO 379-017 46 ( ) 31 (0.2)
Westport HE-_-oq 379-018 178 ( ) 128 (0.9)
C_adboume Rocks I,IE-392-02 379-019 74 ( ) 2 (<0.1)
Strawberry Cove 1_-392-03 379-020 84 ( ) 55 (0.4) •
Kibesitte_ Rock ME-392-04 379-C)04 92 ( ) 57 (0.4)
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I Rocks Eo392-0S 379-021 192 ( ) 57 (0.4)

kuport
6eorgia Pacific NE-]92-06 379-022 32 ( ) 37 (0.3)
Iloyo Bay NE-392-07 379-035 0 ( ) 66 (0.5)

i MitcheLL Creek to Cas_r Point NE-]92-08 379-036 0 ( ) $7 (0.4)
CaSlNr Anchorage NE-392-09 379-023 58 ( ) 29 (0.2)
rJq=m- krc_rage to Point Calocitto NE-392-10 379-037 0 ( ) 13 (0.1)
Point Cabr|tLo L|ghthous_Jack Peters Gulch NE-392-11 379-024 I92 ( ) 185 (1.3)
Somt IsLand Area ME-390-01 379-006 134 ( ) 119 (0.8)

I_ndoc |no NE-390-02 379-025 52 ( ) 29 (0.2)
Iqmdoctno Bay IE-390-00 379-026 86 ( ) 35 (0.2)
Nendoctno lay South NE-390-04 379-038 0 ( ) 15 (0.1)

i Van Ome Cove NE-390-05 379-027 26 ( ) M (0.5)
i .__ ScdbooihcuseCreek to ALbion River PE-390-06 379-028 &56 ( ) 279 (1.9)

! ill Albion Cove to _vmrro River ME-390-07 379-029 266 ( ) 121 (0.8)
I Dmri t's Basin NE-390-08 379-007 I32 ( ) 71) (0.5)

! CavarmughCove to Gunderson Rock ME-390-09 379-030 410 ( ) 156 (1.1)

5l_arf Ro¢_ PE-390-10:37_ 00_ 9022 1 _ 11 (0.1). Casket Rock I_E-390-11:379-009 . (0.0)

I Bcnee CLiffs NE-_0-12 379-001 176 ( ) 176 (1.2)
Mhito Rock IE-2F;O-13 379-010 H ( ) 18 (0.1)
333 Point ME-390-14 379-002 100 ( ) 108 (0.8)

a Bridgeport Lafcling NE-390-15 379-033 16 ( ) 73 (0.5)

• ItatLo Pass Cre_ NE-390-16 379-004 20 ( ) 24 (0.2)
Point Arena ME-384-01 404-017 28 ( ) 154 (1.1)
Set Lien Rock ME-584-02 _4-001 6 ( ) 106 (0.7)
See Lira Rocks to Ar_m Cove NE-384-00 _4-042 0 ( ) 183 (1.3)

i I_oet Cove ME-384-04 _4-018 40 ( ) I (0.0)
Section 30 Cove PE-38&-05 406-019 30 ( ) 42 (0.3)
_Jnde_s Landing NE-364-06 /_4-020 174 ( ) 20 (0.1)
]vm_on Point NE-38G-07 404-002 96 ( ) 42 (0.3)
Tril_ett GULch NE-384-08 404-021 390 ( ) 119 (0.8)

_ Fish Rock Cow NE-384-09 404-022 54 ( ) 33 (0.2)
Fish Rocks PE-3_-IO 404-00:3 400 ( ) 123 (0.9)
CoLLins Landing to SuaL,La Rtver NE-_W+-11 404-0Z3 368 ( ) 187 (1.3)
Guatate Point IsLand S0-584-01 404-004 0 ( ) 4 (<0.1)

I OeLlr Point S0-384-02 404-024 12 ( ) 9 (0.1)
Sea Ror_ S0-3_-03 404-0_ 164 ( ) 84 (0.6)
Steck Point to Ste_rt's Point S0-384-04 40_-026 54 ( ) 40 (0.3)
StereO's Point to Rocky Point S0-382-01 404-027 76 ( ) 66 (0.5)
Ilorseshoe Cove S0-382-02 404-028 50 ( ) 121 (0.8)

I Cannm GuLch to St_p Beach ||0-2_92-00404-029 124 ( ) ?9 (0.6)
Gef-stLe Cove to StiLL_ater Cove S0-_B2-04 404-000 86 ( ) 110 (0.8)
Bench _ 125 to Timber Cow S0-382-05 404-031 74 ( ) 62 (0.4)
I/indermere Point to Je_etl GuLch S0-]_2-06 404-043 0 ( ) 40 (0.3)

i Ilorthwest Cape Rocks S0-_2-07 404-002 20 ( ) H {0.0)
I_J_fan GuLch S0-382-08 404-003 336 ( ) 227 (1.6)
RussiamRiwr Rocks S0-2_-09 404-005 88 ( ) 125 (0.9)
Arched Rock S0-382-11 404-006 0 ( ) 9 (0.1)
Peaked HiLL S0-582-12 40&-00_ 156 ( ) 44 (0.3)

i GuLL Rock S0-3_-13 404-033 16 ( ) 4_ (0.3)

| |H_eLL-Wrigi_ts Bea_ Rocks S0-582-14 40_-(I56 112 ( ) 55 (0.4)
Duncarm's Point to Arched Rock S0-382-15 404-007 70 ( ) 156 (0.9)
BodegaHeed SO-2LSO-01 40_-008 168 ( ) 100 C0.7)

I Pirmcte Rock SO-_O-O_ 40_-009 4 ( ) 51 (0.4)
Sm_0m-qarin County Line 1_-380-01 404-040 134 ( ) 84 (0.6)
DiLLon Beach Rocks PlA-380-02 404-{X)9 186 ( ) 143 (1.0)
Toltes Point 1_-380-(I3 40_-011 134 ( ) 141 (1.0)

i Bird Rock NA-380-04 404-010 8 ( ) 37 (0.3)
ELephant Rock Camptex MA-380-O_ 404-041 16 ( ) M (0.0)
(Subtotst) 10,224 8,400

Cent_ L CaLifornia

I Point NA-374-01 42_001 808 ( ) 266 (1.9)
Reyes

Point Ite_istar_e NA-374-03 42_-024 10_ ( ) H (0.0)
NiLLer_ Point Rocks KA-374-04 429-002 60 ( ) 59 (0.4)

DoubLePoint 1_-374-05 429-003 16 ( ) 9 (0.1)

GuLL RockArea PIA-374-07429-025 28 ( ) 9 (0,1)
I_rlr Beech HeadLandsto Terrmssee Cove NA-374-08 429-026 34 ( ) 42 (0.3)
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Point Bonita K_-37&-10 _-008 (_) ( ) 95 (0.7) •El
Bonita Cove NA-374-11 429-027 20 ( ) 2 (<0.1) M
Point Diabto Bluffs and Ik_edtes KA-37k-12 429-028 64 ( ) 15 (0.1)
Norl_ FaraLion IsLands SF-FAZ-01 429-051 ND ( ) 62x (0.4) ,L
South FsraLLon Islands SF-FAX-02 429-052 [2,000] ( ) 80(T' (5.6) IMort Point Si4-372-01 429-046 0 ( ) 31 (0.2)
San Pedro Rock SM-372-02 429-013 8 ( ) 7 (<0.1)
D_wtt's SLide Rock SM-372-03 429-014 180 ( ) 46 (0.3)
Pillar Point SM-372-04 429-030 16 ( ) 5 (<0.1) am
Eel Rock CLiffs SPI-372-05 429-031 12 ( ) 9 (0.1) ISeal Rock CLiffs SN-372-06 429-032 106 ( ) I23 (0.9)
Itsrtin+s Beach S_I-3T2-07 429-033 100 ( ) 106 (0.8)
Arm Iluevo Island SM-370-04 429-023 10 ( ) 13 (0.1)

Puntm deL Arm _ S)1-371)-05 429-022 210 (504) 114 (0.8) ii¢¢eyt_crd 2oc_ to EL Jaffa Point SC-370-01 429-049 _ ( ) 66 (0.5) 'EL Jsrro Point to Davenport SC-370-02 429-050 22 (0.2)
Yert_ Duma Island SFg-S_-07 ¢29-038 0 ( ) 4 (<0.1)

_h_port to Sand Hi t L BLuff S¢-364-01 454-038 _ 13 (0.1) I
Sand Hill BLuff to MeedLeRock Point SC-364-02 454-039 2_5 ( ) 2 (<0.1)
ReodLeRock Point to Terrace Point SC-_V>4-03 454-040 31 (0.2)
Cannery Row N0-362-02 454-0U, 0 ( ) 19e (1.4)
North Camel Bay 140-362-04 454-045 0 ( ) 9 (0.1) ,_
Guillemot lsLmd Are_ 10-362-06 454-023 14 ( ) 20 (0.1) IPinnacle Point Area I*D-_2-07 454-007 22 ( ) 33 (0.2)
Sand lilt Cove Area N0-362-08 454-008 36 ( ) 18 (0.1)
Bird lstw_d 1_362-09 454-009 16 ( ) 4 (<0.1)
Cermet Hightards M0-362-10 454-046 0 ( ) 2 (<0.1) _11
Yankee Point South 140-362-12 454-047 0 ( ) 7 (<0.1) 1Scbermes Creek Rocks N0-362-13 454-Q26 30 ( ) 46 (0.3)
Scberanes Point South H0-362-15 454-027 2 ( ) 7 (<0.1)

Point I(P3_2-17 454-028 6 ( ) N (0.0)
ikmch Nark-227X M0-362-18 454-029 _ ( ) 35 (0.2) tE
Castle Rocks and ICmintand H0-362-19 454-010 96 ( ) 46 (0.3) II_wric4ne Point Rocks ItD-3(_-20 454-011 50 ( ) H (0.0)
Point _ur N0-360-01 454-012 54 ( ) 33 (0.2)
MoLera Rock 1,10-360- 02 454-030 26 ( ) H (0.2) 81
Pooper Point and IsLands M0-360-03 454-031 20 ( ) 18 (0.1) IPfioffer Point N0-360-04 454-032 4 ( ) 9 (0.1)
thick Beech South N0-360-05 454-049 0 ( ) 11 (0.1)
Grim Point H0-360-06 454-_ 20 ( ) l (0.0)
LaWLer Rock ar_ Haint_ _360-07 454-034 6 ( ) 4 (<0.1) •
¥o_o Cany_ Rocks _360-08 454-013 22 ( ) 15 (0.I) II_ntinQt_ Ridge Morth M0-360-10 454-014 26 ( ) 2 (<0.1)
PertinQt_ RidBe South M0-360-12 454-035 20 ( ) H (0.0)

_ Rocks N0-360-13 454-016 82 ( ) 26 (0.2) Ii
#(ark223 W]-360-17 454-052 0 ( ) 11 (0.1) |Mark 247 H0-360-20 454-036 6 ( ) H (0.0)

Rockland Lar_ing North 140-360-23 454-037 64 ( ) 33 (0.2)
Ror_klandLanding 140-360-24 454-055 0 ( ) 2 (<0.1)

ll_ffi N0-354-02 477-013 6 ( ) , (00) I
I_ Rock M0-354-03 477-014 2 ( ) l (0.0) |Point _-04 477-015 6 ( ) N (0.0)
Stall Rocks i Mainl_ N.E. of Pt.kett Rk. N0-354-_ 477-00_I 42 ( ) 2 (<0.1)
Ptaskett Rock N0-354-07 477-002 10 ( ) H (0.0) _ml
cape San Martin 140-354-06 477-003 26 ( ) 18 (0.1) |Rock _-_ 477-004 2 ( ) M (0.0)
NainLar¢l Point across fro= Bird Rock 1_354-10 477-016 58 ( ) 26 (0.2)
Point North of hdmod Gulch M0-354-11 477-017 26 ( ) 2 (<0.1) A.
Se_tmck South of Reck_oodG_tch 190-354-13 477-018 16 ( ) 9 (0.1) •
Urmapped Island N0-354-14 477-019 56 ( ) it (0.0) II
Salion Cree_ 140-354-15 477-020 12 ( ) I( (0.0)
Arched Peninsula South of SalmonCreek No-3r'_-16 477-021 8 ( ) 24 (0.2)
ttagged Point Lodge Colony NO-3r-_-01 477-_ 46 ( ) H (0.0) I
3 Rocks SL-3r_-03 477-023 58 ( ) 48 (0.3) IT_x)Rocks South of Point Piedras Blancas SL-352-03 477-024 0 ( ) 7 (<0.1)
Norro Rock and PilLar Rock _L-352-07 477-026 40 ( ) 53 (0.4)
Point _ SL-350-02 477-009 4 ( ) 48 (0.3)
IJnnaBedRocks SL-350-03 477-010 64 ( ) 174 (1.2) IL_on Rock SL-3_JO-05 477-011 H ( ) R (0.0)
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I
/ Diabto Itock and k:ljacont ICsinLard SL-350-05 477-029 16 ( ) H (0.0)

W Diabto CanyonNucLear Pover PLant South SL-350-07 477-0_K) 82 ( ) 114 (0.8)
Ooubte Rock Region SLo350-08 477-031 16 ( ) 18 (0.1)

i SheLL Beech Rocb S1-350-13 477-035 4 ( ) H (0.0)

Foesi L Point S¢-350-12 477-034 44 ( ) 46 (0.3)
Morth Pimo Beach Roc_ S¢-350-14 477-0_ 18 ( ) 15 (0.1)
ml Point SS-_-02 501-017 0 ( ) 9 (0.1)
Lion Rod( $8-344-04 501-008 0 ( ) 4 (<0.1)

. Purtstm Point Sou_ S8-344-09 501-021 0 ( ) 7 (<0.1)
Point ArgueL(o S8-362-04 501-011 30 ( ) 92 (0.6)
Point _ion SS-362*(M 501-013 6 ( ) H (0.0)
(Subtotat) 5,264 3,258

i Southern Cat.i focnle
Point Bennett S8-SNZ-01 501-01& 24 ( ) 174 (1.2)
Casti.e lock Sa-SNl-02 501-005 50 ( ) 106 (0.7)

I NortJveest San NfipJet IsLand SS-SR[-04 501-027 0 ( ) 51 (0.4)

Simon(on Cove SB-S_II-05 501-028 0 ( ) 2 (<0.1)
Narris Point to Cuyter Harbor SS-SNI-06 501-015 124 ( ) 196 (1.4)
Prince IsLand $8-SR1-07 501-004 40 ( ) && (0.3)

i ,of_,_ Poir_Are. sa-s,z-m501-0_ x--I is (0.1)
Point APen SS-S_I[-OQ 501-016 ,,,_ 526 ( ) 24 (0.2)

CardweLL Point Uest SB-SN[-IO 501-030 0 ( ) 46 (0.3)
Crook Point to Tyter lltg_t SB-Siq[-11 501-031 0 ( ) 15 (0.1)
Ty|er 8t_t to Adam's Cove $8-SN1-12 501-002 0 ( ) 18 (0.1)

I Sandy Point SB-SRI-01 501-003 3_ ( ) 24 (0.2)
_t Santa Ro_ IsLand SB-SRI-02 501-034. ( ) 84 (0.6)

. SrockJmy Point Area SS-SRl-00 501-005 v_ 103 (0.8)CanedaVecde to Smta Rosa IsLand U Base SB-Sal-04 501-036 627 ( ) 4&& (3.1)
Car_'ington Point SS-SSI-OS 501-037 _ 196 (1.4)

'! _ Bocher's Bay SB-S_I-06 501-038 0 ( ) 26 (0.2)
South Becher's Bay $8-SRI-07 501-039 0 ( ) 130 (0.9)
East Point Area S_-SRi-08 501-014 0 ( ) 4 (<0.1)
Sierra Pab(o Area SB-Sa[-09 501-040 0 ( ) 62 (0.4)

i _ Ford Point to &h'eckCanyon SB-SR[-IO 501-041 0 ( ) 24 (0.2)

| South Point Ares SB-SR[-11 501-042 0 ( ) 9 (0.1)
Ctuster Point South SB-SR[-12 501-043 0 ( ) 4 (<0.1)
Bee Rock Nain(md Area SS-Slt;-13 501-04A 0 ( ) 29 (0.2)

_t Senta Rosa lstand Sa-S21-14 501-045 r_8 ( ) 18 (0.1)

I Fraser Point sa-szz-01 502-o15 ( ) 57 (0.4)

jwj

Uest Potnt Area SS-SZi-02 502-016 0 ( ) 64 (0.4)
ProfiLe Point Area SS-SZl-00 502-017 ii ( ) 57 (0.43
Cueva Vatdaze Ar_ SS-SZI-04 502-018 0 ( ) 22 (0.2)

I Ard_ Rock to Oial:_o Point SB-SZI-05 502-019 0 ( ) 31 (0.2)
Fry_s _ to Tuin Harbo_ SS-SZZ-07 54)2-021 0 ( ) 9 (0.1)
Priscne,r's Nsrbor Area SS-SZI-IO 502-Q_ 0 ( ) 2 (<0.1)
CoQ_ Point XorUlesst SS-SZI-11 502-024 0 ( ) 13 (0.1)
Cavern Point APea $8-SZ1-12 502-025 0 ( ) 15 (0.1)

/I Scorpion Anchorage SS-SZ]-13 502-026 0 ( ) 15 (0.1)

W Scorpion Rocks SS-SZI-14 502-010 I ( ) 20 (0.1)
San Pedro Point APes SS-SZI-15 502-027 0 ( ) 112 (0.8)
Santa Cruz IsLand IsttwJs South SS-SZI-17 524-016 0 ( ) 2 (<0.1)

iJ Botde_Point Area $8-SZI-19 524-018 O_ ( ) 4 (<0.1)

| GuLL Island SB-S.ZI-22 524-001 8'_ ( ) 22 (0.2)
Slack Point I_or_huest Sa-SZ[-24 502-02_ O_ ( ) 15 (0.1)
Anacape lsiand-_lest YE-ANi-01 502-007 2_ ( ) 146 (1.0)

i At_ca_e lslarml-NtddLe VE-ANI-02 502-00_ 4 ( ) 84 (0.6)
Armcap4 Island-East '_I:-M11-0354]2-009 0 ( ) Qe (0.7)
S_I Itock SS-SSI-01 524-007 0 ( ) 4 (<0.1)
Santa Barbers istond $8-_1-02 524-_ 4 ( ) 42 (0.3)
Sutit Is(and Sa-S_X-00 524-009 4 ( ) M (0.0)
(SUbtotaL) 424 2,687

Total. 15,9129 14,345

i 1 X, present; P, possibty/l_0_eb[y present; N, historical nesting only; rcmbers in brackets ( ]estimtas besed on histocicaL infon_tion.
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I
2 FmJsclnestlrNl ckJrinQ the study period Ix+t not In tl_ latest yemr mJ-W,y_l; r_t lnct_ in mJbtotmt or i

total, |3 Estimate derived from 1977 data (r-_ile and Sydeman1909).
4 Formerly inctudod in "Greyhound lock to Oawnport" (429-03S} in Sowts et at. (1gO0).

5 Formerly included in _l)arvenport to Point Santa Cruz, (454-021) |n Sowts et at. (lg_)) i
6 _ et aL. (1979) reported 52 birds between east Cuyler Harbor and Cardwelt Point. Sowls et el. (1960) gincluded atl birds in Day Point Aru.
7 Farmmrly included in _ Po_r_ to Carringt_n Point" (501-007) |n Sawts et oL, (19e0). Pats from akJntet

mr. (1979).
8 FormerLy includod in ml:inton Point to Otabto Point" (502-014) in Sowts el al. (1_0). Data fro,, Itta_ et i

at. (1979). m
9 Sowls et st. (lg_) reported a total of 15,870 birds.

i
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In 1991, we observed 3 Black x American Oystercatcher

hybrids in the Channel Islands National Park (Figure 30).Hybrids were identified by their white lower belly and vent areas
and black mid and upper breast and wings. In all 3 birds, the

white underparts were small and difficult to see except on closeinspection. At Santa Cruz Island, single hybrids were seen at
the Profile Point Area colony (subcolony 04 on Map 184; see
Appendix 2) on 6 May and Valley Anchorage to Coches Prietos

l Anchorage colony (about midway between the anchorages) on 2 May.A single hybrid was seen on 19-20 May at the same location at
Anacapa Island-Middle (East Fish Camp; subcolony 17 on Map 199).

i The latter two birds appeared to be paired with a BlackOystercatcher.

j American Oystercatchers have been reported in a number ofyears on the southern California coast and particularly in the
Channel Islands. Evermann (1886) reported that American
Oystercatchers were occasionally observed "along the seacoast" of

l Ventura County in 1879-1881 and he listed them as a breedingspecies. However, breeding was never fully documented. A female
American Oystercatcher with a well-developed egg in its oviduct

was collected at Santa Barbara Island on 2 June 1863 (Baird etal. 1884, Grinnell 1915). A single American Oystercatcher was
present at Anacapa Island-West from May 1964 until October 1980

i (Abbott 1965, Hunt et al. 1979, Garrett and Dunn 1981). From 1-3
birds were recorded as resident at Fraser Point, Santa Cruz
Island from November 1966 until 1980 (Garrett and Dunn 1981) and
hybrids were first reported there in 1975-1978 (Hunt et al.

I 1979). Garrett and Dunn (1981) also reported historical recordsat: Point Loma, San Diego County (1862, 1964-65, 1978); Point
Fermin, Los Angeles County (Dec. 1978-Jan. 1979); and at Avila

i Beach, San Lais Obispo County (1978). Hybridization hasindicated that American oystercatchers have bred in the recent
past in southern California, at least by pairing with Balck
Oystercatchers. Such hybridization has occured regularly in Baja

i California, Mexico, where American Oystercatchers have occuredregularly as far north as Islas Los Coronados (Kenyon 1949,
Garrett and Dunn 1981).

.!
.
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BL_CK OYSTERC_TCHER 0

Black Oystercatchers breed along the Pacific coast from the
Aleutian Islands to central Baja California, Mexico. These •
shorebirds nested solitarily along rocky shorelines but tend to m
aggregate in nesting areas used by other seabirds. Thus, they
can be censused at the same time although with less effort and
emphasis than expended on seabirds, the prime focus of 1989-1991 nand previous seabird colony surveys. While this added task has
required little additional effort, breeding population estimates A
of this species usually were not determined well and were the Bleast standardized of all species surveyed. It was often
difficult to observe birds and to find their cryptic nests
without substantial search effort. Most seabird researchers have m
recorded numbers of birds seen at potential nesting areas and |
subjectively derived a breeding population estimate, based on
habitat and general coverage. Unfortunately, the number of birds

counted was highly dependent on specific search effort expended I
at each nesting area, how well all coastal areas were searched
(especially areas where seabirds did not nest and in habitats
where birds were difficult to observe) and the time of day and •
time in the breeding season when counts were conducted. Most V
areas were searched very briefly from an inflatable Zodiac boat
under variable weather and observing conditions whereas some i
areas were searched from mainland vantage points or by specific q
ground searches for nests. Boat counts, in particular, usually
resulted in undercounting birds present. In addition, counted A
birds could have included non-breeding birds and foraging birds |away from nesting areas which could lead to misadjusted numbers
used to derive estimates and some breeding birds could be
misassigned to certain areas where they did not actually breed.
Given these census difficulties, breeding population estimates of a
Black Oystercatchers at most colonies were rough and must be

viewed with caution.
W

Hunt et al. (1979) estimated a total of 242 breeding birds
at 17 nesting areas in southern California in 1975-1977 and Sowls
et al. (1980) estimated 462 breeding birds at 117 colonies in i
northern and central California in 1979-1980 (Table 22). In i

1989-1991, we focused on carefully searching all coastlines for
Black Oystercatchers by inflatable boat (and where possible also i
by ground counts from vantage points) and carefully recording all J
birds observed at each subcolony noted (see Appendix 2). This
approach allowed for the discovery of several new potential
nesting areas but surveys were still brief, numbers recorded were |
probably low and some nesting areas were probably missed. We
used raw counts as breeding population estimates because an
adequate correction factor to adjust counts was not available.
Although 1989-1991 estimates are minimal, it should be possible I
to better compare these estimates with future surveys to

determine trends, n
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t _orthern California

In 1989, 369 breeding birds were estimated at 94 colonies

i (including 105 breeding birds at 37 newly-discoveredcolonies)(Figure 29, Table 22). This total corresponded to 63%
higher numbers overall than in 1979-1980 (N=226 breeding birds)

I and 17% higher numbers at 62 colonies known previously. At 61known colonies with previous estimates, 27 colonies had higher
numbers, 26 colonies had lower numbers (including 5 colonies not

i detected in 1989) and 8 colonies had identical numbers (Table
22). Higher numbers in northern California probably reflected
the discovery of many new nesting areas. However, in some areas
that may have been well searched (e.g. Crescent City Harbor Area,

i Sea Ranch, Cannon Gulch to Stump Beach, Shell-Wrights BeachRocks), large numbers (ranging from 11-20 birds) were found in
1989 where few or no birds were reported in 1979-1980. Thus,

I Black Oystercatchers may have increased in some areas as well._ More work would be required to examine previous estimates and
discuss data collection methods in these areas with previous data
collectors to determine comparability.

i Central California

i In 1989-1990, 212 breeding birds were estimated at 60colonies (including 32 breeding birds at 19 newly-discovered
colonies and 5 breeding birds at 3 colonies in San Francisco Bay

j which was not surveyed in 1979-1980). This total corresponded to
• 10% lower numbers overall than in 1979-1980 (N=236 breeding

birds) and 26% lower numbers at 60 colonies known previously. At
54 known colonies with previous estimates, 38 colonies had lower

i numbers (including 23 colonies not detected in 1989), 9 colonies• had higher numbers and 7 colonies had identical numbers (Table
22).

I At the South Farallon Islands, the largest breeding
aggregation in California, numbers fell slightly from 40 to 30

I breeding birds. In 1989, numbers of breeding birds were
determined by regularly searching for nests on visible portions
of Southeast Farallon and West End islands from vantage points
near the lighthouse on the peak of Southeast Farallon Island. A

i total of ii nests were found and 4 nests were added for areas notviewed (Emslie and Sydeman 1989). Ainley and Lewis (1974)
counted 52 birds and 20 breeding pairs in 1972 but it was not

i clear how counts were conducted or how data were handled. Annualcensuses have shown that numbers can vary from 30-60 breeding
birds (PRBO, unpubl, data) although these estimates have not been
completely standardized. Black Oystercatchers disappeared from

I the South Farallon Islands from the 1860's until the 1950's,presumably as a result of disturbance from humans and domestic
animals (Ainley and Lewis 1974). Elevated numbers of marine

i mammals in recent years may have reduced the amount of nesting
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i
habitat available since they occupy (haul out or raise pups on) i
the same habitats (Warheit et al. 1984).

At Ano Nuevo Island, the second largest breeding aggregation
in California, we counted 27 birds but found only 5 nests during I
a ground search of all accessible areas (without disturbing
marine mammals) on 14 June 1989. Numbers did not appear to have i
changed here (assuming almost all birds counted were breeding in l1989), despite increased marine mammal numbers there (Warheit et
al. 1984). Numbers of breeding birds at several other colonies
in California may be as large or larger than found at Ano Nuevo
or the South Farallon islands but detailed ground surveys were
not conducted at most colonies. In 1989, birds were
conspicuously absent from large sections of rocky coast from
Rocky Point to Grimes Point, Monterey County (where 26 breeding m
birds were found previously at 6 colonies), and from Cape San
Martin (Monterey County) to Ragged Point Lodge Colony (San Luis f&
Obispo County)(where at least 10 breeding birds were estimated W
previously at 5 colonies). These parts of the coast are
disturbed little by humans and few marine mammals occur there.
Lower numbers seemed evident in most of central California. ,
However, Black Oystercatchers recently expanded their
distribution into San Francisco Bay where they were first
reported breeding at Brooks Island in 1985 and at the Marin
Islands in 1988 (Harvey et al. 1992). m

Southern _ 'tIn 1991, 307 breeding birds were estimated at 58 colonies
(including 13 breeding birds at 5 new colonies in the Channel
Islands and 13 breeding birds at 2 colonies on the mainland coast i i
which had not been surveyed previously)(Table 22). This total O
corresponded to 26% higher numbers overall than in 1975-1978
(N=226 breeding birds). It was not possible to determine exactly
where birds had been recorded previously because totals were U
presented mostly for major islands (i.e. not on a colony by
colony basis). By combining data for 1991, numbers were 23%,
37%, 70% and 1050% higher at Santa Cruz, Santa Barbara, Anacapa •
and San Nicolas islands, respectively (Table 22). However, D
numbers were 2% and 28% lower at San Miguel and Santa Rosa
islands, respectively. Only 1-2 pairs still bred at Santa i
Catalina and San Clemente islands as found in 1975-1978 (Hunt et U
al. 1979). Higher numbers probably reflected greater survey
effort for this species for the most part. However, a rapid
increase was reported at San Nicolas Island in the early 1980's |
(Lindberg et al. 1990). Numbers appered to have declined there
by 1991 possibly due to effective loss of nesting habitat due to
the expanded numbers of and coastal areas used by marine mammals _B
(Warheit et al. 1984). Lower numbers at Santa Rosa Island g
require further investigation but may reflect previous
overestimation. In 1991, Black Oystercatchers were found nesting m

along the mainland coast where they nested on artifical habitats
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_! (e.g. breakwaters) at Marina De1 Rey and San Pedro Bay. Birds
have been reported in these areas in the recent past (Garrett and

i Dunn 1981).Hybrid Black-American oystercatchers also were recorded in
the Channel Islands in 1991 (see American Oystercatcher account).

i Summar7

i In 1989-1991, 888 breeding birds were estimated at 212colonies (including at least 150 breeding birds at at least 61
newly-discovered colonies and 18 breeding birds at 5 colonies
found in areas not surveyed previously)(Table 22). This total

i corresponded to 29% higher numbers overall than in 1975-1980(N=688 breeding birds). However, birds were not detected at 28
known colonies that hosted 76 breeding birds in 1975-1980.

I_ Certainly, higher survey effort resulted in finding new
colonies and higher numbers at some known colonies. However,

i previous estimates are not directly comparable to 1989-1991
estimates (as discussed earlier). For example, all previous bird
counts were at least rounded off to represent breeding pairs
(Table 22). Even this slight adjustment could add a minimum of

i 113 breeding birds to our total for California. Bird counts wereobtained at several subcolonies and such rounding may have
occurred several times at many colonies. More work would be

i required to examine previous estimates to attempt to account forsuch differences in data handling. However, 1989-1991 estimates
for somecolonies may be high where birds moved between different
subcolonies which were surveyed well on different days. We

I included the highest number of birds observed at each subcolonyin colony estimates which could have caused double-counting in a
few cases. Research is badly needed to develop adequate

i correction factors for application to such broad-scale surveys ofthis species to derive more accurate breeding population
estimates.

i
i

1

t
1-147

!



!

I
4(1) _ D /

<1% ,_.c.) (I
14%

3(1) i

<1%
8105(311

12% |
129 (28)

15% ER _,|

6 (4) I
,o,,) _-D _ 888 birds
3% ..,,_, - 1%

6% 212 colonies
47(19) n.

5% j
63 1201

7% |
11 141 i

1% IN

30% - 1.(=, 18

3% |

1
FiNe 29. Percentage of state breeding population of Black

Oystercatcher in coastal regions of California, i

1989-1991. Symbols as in Figure 19. |
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i' Figure 30. Percentage of state breeding population of hybrid

Black X American Oystercatchers in coastal regions

of California, 1989-1991. Symbols as in Figure 19.
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TabLe 22. II_mbers of breeding BLack Oystercatchers at each coLony in Cel,ifornia in 1975-1980 (Munt et aL. I

1979; So_L$ et eL. 1960) and 1969-1991 (This Study). W

CoLony_ HupIp_rof BPeedir_ Birds I (Pe_)

¢oLorr,'N_ _ U_FVS l_r_- 19q)o 1909-1_1 •
lit

CaLifornia
Conelock 01-414-01 325-001 0 3 (0.3)
Bunter locks _-&14-02 3_5-002 2 4 (0.5) _l'l'l'l'l'l'l'l'Ib.
I>f'frcs lsLm'sd DM-414-03 325-003 6 8 (0.9) IIPoint Sa,int _ Lighthocse DN-414-OK 325-0,_ 0 5 (0.6)
Point Saint George ON-414-{R 325-057 8 4 (0.5)
CastLe Rock 0M-414-06 325-006 6 4 (0.5)
Tolmm Rocks 0M-414-07 325-007 8 12 (1.4) --I/
Idh|te Rock 0N-414-_ 325-008 2 ] (0.3) M
"CrescentCIW HarborArea" t)g-414-_ _-045 4 17 (1.9)
UrmamedSill _ DM-414-I0 32S-046 6 5 (0.6)
F._ Tr_lngLe Rocks 0M-414-11 325-047 2 4 (0.5) i
Rock R Dii-412-01 325-068 0 1 (0.1) ISister Rocks 011-412-02 325-009 2 1 (0.1)
Micbmy Point to Dmtion _ I)41-412-03 325-059 0 1 (0.1)
Footstq_ Rock _-412-_ _-_ 2 3 (0.3)
I,_Lscn Rock 1_-412-06 325-058 2 5 (0.6) IFaLse Kl,am_ Rock _-412-_ _-_0 0 2 (0.2) , '
_¢br Ststion R_k_ _-412-_ _-_1 P 2 (0.2)
White Rock 0M-412-11 325-012 2 N (0.0)
SpLit Rock 0N-412-13 325-062 0 2 (0.2) Jib
Cormocant Rock HU-410-02 325-015 2 2 (0.2) |Wedding Rock HU-410-03 325-016 0 3 (0.3)
P4iLme.r'sPoint to Scotty Point _-410-; _-_2 10 9 (1.0)
See r..',l,l, Rock HU-410-IR 325-017 2 1 (0.1)
Scotty Point to MeguiL Point HU-410-06 _-_3 6 5 (0.6) _i
See Lion Rock HU-410-07 325-018 2 2 (0.2) |Sre_ Rock IIJ-410-09 _-_ 2 2 (0.2)
Puffin Rock IIJ-410-10 325-021 2 3 (0.3)
_tol,e IsLand _410-12 _-_ 0 2 (0.2) m
Fl,at,iron lock HL_410-13 325-023 2 6 C0.7) .!BLank Rock IIL_410-14325-_ 2 I (0.1)
Trinidad_ IIU-410-15325-025 0 3 (0.3)
PiLot Rock MU-410-16 _-_ 2 1 (0.1)
Trinidad imy Roc,_ MIP410-18 325-054 10 4 (0.5) i
L`ittl,e R_v_r Rock IIJ-410-19 325-Q35 2 2 (0.2) I
FaLse Cope Rocks _-_-_ _-_ 2 H (0.0)

Nigh TIp NE-];;-02 379-012 2 3 (0.3) /

Anderson CLiffs ME-39_-03 379-013 0 4 (0.5) IMistake Point to 0|0 Nhite Rock NE-_V_-04 379-014 0 1 (0.1)
SoLdier Frank Point ME-3_-06 379-016 0 3 (0.3)
Rockport Rocks ME-3%-07 379-001 2 1 (0.1)
Cape V,izcaino ME-2R_-I_ 379-002 0 2 (0.2) /
_ Rock and Un_on Lar_ir_ _-_-I0 _017 0 7 (0.8) M
_mq_t _-_-01 379-018 2 7 (0.8)

Rocks _-_-02 379-019 0 4 (0.5)
Str_ Cove _-_-_ 379-020 2 1 (0.1) i

i',ibesil,l,ah Rock IIE-392-1_ 3_-_ 0 1 (0.1) t_t Rocks ME-3_-_ 3_-_ 4 I (0.I)
Georgia Pacific ME-392-06 37_-022 2 2 (0.2)
MoyoBay ME-392-07 _'9-035 0 2 (0.2) ,L,
MitchellCreek to CasperPoint ME-392-0_ 379-036 0 2 (0.2) ICasper _ _-_-_ 3_-_ 2 6 (0.7)
Casper Ar_age to Point Cal_ilto ME-392-10 3?9-037 0 4 (0.4)
_int _il,l,o L|ght_use-J_ Peters GuLch _-5_-11 3_-024 4 7 (0.8)
Goat %sl,m_ Area _-_-01 3R-_ 6 6 (0.7) /_
Nondoci no ME-390-02 37_- 025 2 3 (0.5) 'II_ondoctno Bay NE-390-113 379-02_ 2 X (0.0)
Mendocino gay South NE-390-O_ 379-038 0 1 (0.1)
Van Dmme Cove ME-390-05 379-027 2 3 (0.3) __
Sd_o_LhouseCreek to ALbion Rive" [_-3g0-06 _/_-028 14 3 (0.3) IALbion Cove to _rvarro River _-_-07 _9-_ 0 1 (0.1) •
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I
NE-3gO-06 379-007 2 8 (0.9)

De_i LIs IMmin
Csvmm_ Cove to 6underson Rock NE-390-09 379-030 8 11 (1.2)
Uharf locks SE-3gO-lO 379-006 2 1 (0.1)

t Dame CLiffs ME-390-12 379-031 0 5 (0.6)

Uhite lock ME-3QO-13 37_-010 0 2 (0.2)
333 Point NE-390-14 37_-032 2 1 (0.1)
Naito Pass Cre_ SE-3gO-16 37g-034 0 2 (0.2)
Point Arena NE-384-01 404-017 2 7 (0.8)

I sea Lion Rocks NE-_-Q2 &04-001 2 & (0.5)
Ire'lion Landing IE-384-07 /_l)4-002 4 H (0.0)
Sea Lion Rocks to Arena Cove ME-384-03 _4-042 0 4 (0.5)
Fish Rock Cove NE-384-Og 404-022 0 1 (0.0)
Fish locks NE-384-10 404-003 4 6 (0.7)

'/ Collins Londfng to 6uaLaLa Ri'_r ME-3&&-11 4_4-0Z3 6 4 (0.5)
GumLaLaPoint Istmnd S0-384-01 /_)4-0l_ 0 1 (0.1)
See Ranch S0-384-03 _4-025 2 11 (1.2)
BLack Point to Ste_rt's Point S0-3B4-04 404-026 0 4 (0.5)

I Stmmrt's Point to Rocky Point S0-382-01 404-027 0 1 (0.1)
Cannon Gulch to Stump_ SO.-3&2-03 &04-029 0 14 (1.6)
GerltLo Cove to Stittmter Cove S0-_2-04 404-030 0 6 (0.7)
Bench Mark 125 to Timber Cove S0-_2-05 404-031 0 2 (0.2)

i Vinderme_ Point to Je_eLt Gulch S0-382-06 404-043 0 1 (0.1)

MortJ_t Cape Rocks S0-382-07 404-032 0 1 (0.1)
• " Ilt_ian _JLch SIP382-08 /_)_-IX33 2 7 (0.8)

Russian lifter Rocks S0-382-09 404-005 0 2 (0.2)
GU4t Rod( to Peaked Hill S0-382-10 404-044 0 1 (0.1)

i Pe_ed Hill S0-]82-12 i_)4-034 2 1 (0.1)
Gull Rock: S0-]82-13 44)4-035 0 2 (0.2)
Shell-Wights Beech Rocks S0-382-14 _-03& 6 20 (2.3)
Dcrcan's Point to Arched Rock S0-382-15 /,04-037 2 4 (0.5)
Bodega Heed S0-380-01 _)4-038 6 6 (0.7)

i Bode,gaRock S0-380-02 /_4-008 [2] H (0.0)
Pinnacle Rock S0-380-0,4 404-039 2 2 (0.2)
Sonmm-Marin County Line KA-:_O-01 404-040 4 5 (0.6)

.. DiLLon Beech Rocks NA-_O-02 404-00Q 6 3 (0.3)

i TaisLes Point 1_-380-03 404-011 0 3 (0.3)
• Bird R_k 1_-380-04 404-010 2 6 (0.7)

(Subtotal) 226 369

i Ce_L CraL|fcPnim

Point Reyes K_-374-01 429-001 10 6 (0.7)
Point Resistance NA-374-03 429-024 2 H (0.0)
Nitters Point Rocks MA-_4-O_ 429-002 0 1 (0.1)
Double Point Rocks RA-374-05 429-003 _ H (0.0)

i Gull Rock Area 1_-374-07 429-025 2 1 (0.1)
_ Muir Beech leedtmds to Tennessee Cove PlA-374-O_ /_2_-02_ 2 1 (0.1)

Bird Island NA-_'4-09 42g-007 0 1 (0.1)
South FeraLLon IsLa_ls SF-FA%-02 429-052 [40] 30 (3.4)
Seet Rocks SF-_'4-03 _9-009 2 3 (0.3)

i Plus.sel-Rock Area S)1-374-01 _9-045 0 1 (0.1)San Pedro lock Sm-372-1_. 429-013 2 2 (0.2)
San Pedro Rock _I,I,-372-03 429-014 4 H (0.0)
seer Rod( CLiffs SM-372-06 429-032 4 H (0.0)

t Nartin's Beech SM-372-07 G-033 2 1 (0.1)
P_ponio Beech to Poscadero Beech SN-370-01 429-047 0 2 (0.2)
Pigeon Point SM-3"/'0-02 429-034 0 H (0.0)
kno llumm Island S_1+370-04 429-023 24 27 (3.0)

I Greyhound Rock to EL Jarro Point SC-371)-01 _9-049 il)- I- 62 9 (1.0)
EL Jarro Point to DaVe_lX_ SC-370-02 ¢2_-050 _ 0 (0.0)
Narin Zsiands SFB-1_-07 429-059 2 (0.2)
The Brothers SFB-CC-IO 429-040 1 (0.1)
Yerhe Ouerm Island SFB-SF-07 42_-038 2 (0.2)

t _rwnl_rt to Sard Hilt BLuff SC-364-01 454-038 __ 1 (0.1)
Sand Hill BLuff to Needle Rock Point SC-_-02 454-039 p3 3 (0.3)

Needle Rock Point to Ter_-e Point SC-364-03 454-040 _ 6 (0.7)Terrace Point to Point Santa Cruz SC-364-1_ 45_-041 1 (0.1)
Bird _ M0-]62-03 454-006 2 2 (0.2)

i Pescadero Rocks S0-362-05 454-022 2 2 (0.2)Guillemot island Area N0-]_2-06 454-023 4 10 (1.1)
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I
Point Area R0-362-07 454-007 P 3 (0.3) IPinnacLe

Sand H_LL Cove Area Im10-362-06 4S4-(X)6 2 1 (0.1) 1
|ird [stand N0-362-09 454-009 4 2 (0.2)
Came( Hightands N0-362-10 454-0,46 0 1 (0.1) aL
Ymkee Point South NO-362.-12 454-047 0 5 (0.6) !Sdberares Crosk _ m-362-13 454-02_ 0 1 (0.1)
Ldbos Rocks N0-362-14 454-(_5 0 4 (0.5)
Scheranes Point South N0-362-15 454-027 4 H (0.0)
I_ter Point North N0-_-16 454-048 0 1 (0.1) _lb
Rocky Point PL)-_-17 454-(:_8 4 K (0.0) |Bench Mark 227-x N0-362-18 454-_ 2 H (0.0)
CastLe RocJ_sand Natntond _362-19 454-010 6 H (0.0)
Burr|cane Point Roc_ M0-362-20 454-011 10 I (0.0)
Point _ur N0-3_0-01 454-012 2 t (0.0) /
¢_tmes Point NO-_O-06 454-033 2 I (0.0) J
Torte CanyonRocks NO-_O-08 454-013 2 1 (0.1)

Rocks MC)-360-11 454-015 2 H (0.0)
_i_on Ri_ M_ MO-_-IO 4_-014 4 1 (0.1)
Burns Creek Rocks H0-360-14 45_-017 0 1 (0.1) IGamboePoint M0-360-19 454-033 2 1 (0.1)
l.ar_ Rock N0-354-03 477-014 2 X (0.0)

Point Mo-354-04 477-015 2 H (0.0) ,,L

_ MO-_-_ 47"t-040 0 1 (0.1) •
Small Rocks i minland N.E of PLaskett Rock I_0-354-06 477-001 6 6 (0.7) |P[amkett ROC_ ImlO-_"J4*07477-002 2 1 (0.1)
Cape San Iqartin N0-354-08 477-003 4 H (0.0)
UnnamedRoc_ N0-]54-09 477-004 2 i (0.0) j_
HainLand Point across from Bird Rock N0-354-10 477-016 2 l (O.O) |Seestack mouth of Recl_ GuLch 140-354-13 477-018 X H (0.0)

Point Lodge CoLony SL-354-01 477-022 2 H (0.0)
3 Roc_ SL-354-03 477-_ 0 2 (0.2)
Lo Cruz lock SL-37>4-04 477-0(0) 2 H (0.0) i
Piadras Biancas %sLm'¢l SL-352-01 477-007 2 1 (0.1) |Point Piedr,ms BtincDs SL-352-02 477-042 0 2 (0.2)
Two Itoc_ South of Point Pfedras BLa_cas SL-352-03 477-024 0 1 (0.1)
Point San SiBe_ S_.-352-04 477-0_ 0 1 (0.I)
lstand Sout_ of Ce_Ncos Point S1.-352-06 477-025 2 6 (0.7) lNo, to Itoc_ and Pillar Ilod_ S_.-352-07 477-026 2 H (0.0)
Point Buchon S_.-3_J0-02 477-009 6 6 (0.7)
Unnaned Rocks SL-350-03 477-010 10 6 (0.7)
Pup Rock and Adjacent Na|ntond SL-350-04 477-_ 2 2 (0.2) •
Lion Rock SL-350-05 477-011 2 1 (0.1) IOlabto Rock and adjacent ==inLand SL-350-06 477-029 2 II (0.0)
Dtalblo _ NucLeer Pouer PLa_ South SL-350-07 477-030 4 1 (0.1)
Oouble Rode illegion SL-350-08 477-031 0 3 (0.3) /

Saith and WhaLer islands SL-350-10 477-033 4 1 (0.1) IPort San Luts S_.-350-11 477-045 0 1 (0.1)
Fo_stL Point SL-350-12 477-034 6 7 (0.8)
SheLL Beach Rocks S¢-350-13 477-035 6 11 (1.2)
North Pism _ Rocks S£-_-14 477-_ 4 3 (0.3) i
MainL_ _ Rocks East of Destr_ Rock S8-342-1)2 501-010 0 I (0.I) l
Point Arlluetto S8-3_?.-04 501-011 2 6 (0.7)
Rocky Point SS-_F_?.-05 501-012 2 2 (0.2)
Point Cenception S8-342-06 501-013 0 2 (0.2) /I

(Subtotal) Z36 212 I
Southern _rpI i fo4"nia
Point Bennett SB-SM[-01 501-014 p3 6 (0.7) dL
CastteRock SS-SMI-02501- 6. 2 (0.2) I
SiBonton Cove _-_11-05 501-028 X_3 7 (0.8) II
II_rts Point to Cuyler Harbor SB-_I%-06 501-015 27 (3.0)

Prince IsLand SB-Si_I-07 501-0(0, _r _ 8 (0.9) tt

Hoffman Point Area SB-SI_I-08 501-029 4 (0.5)
Point Area _-SI_]-_ 501-016 1 (0.1)

Card=or( Point I_st SB-SKI-IO 501-030 I_. 2 (0.2)
Crook Point to TyLer 8i_ht SS-SNI-11 501-011 I_ 2 (0.2)
Sandy Point SS-SRi-01 501-033 P--] 3 (0.3)

Nortl_ost Sa_to Rosa IsLand _-Sa_l-02 501-03_ _ 2 (0.2) IBroc_my Point Area S_-S_I-03 501-035 4 (0.5) ,
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|
i Cara_ Verde to Santa Rosa IsLand V Base

SB-SRI-04 501-036 3 (0.3)
Carrtngton Point U-SRI-05 501-037 , (0.5)
llorth Secher's Bey SB-S_I-06 501-038 405 2 (0.2)

i South Decher's Bly SS-SaI-07 501-039 2 (0.2)

Sierra Pat)to Ares Sa-SlII-09 501-040 2 (0.2)
• South Point Arel S8-SI1-11 501-042 5 (0.6)

• Bee Rock Naintmd SS-SaX-13 501-044 1 (0.11
Sccnh_st Santa Rosa IsLand SS-SlI-14 501-045 1 (0.1)

i Framer Point SS-SZI-01 502-015 8 (0.9)
West Point Area $8-SZ1-02 502-016 I (0.1)
ProfiLe Point Area SS-SZ[-03 502-017 20 (2.3)
Cueva Vatdeze Area Sa-SZI-04 502-018 8 (0.91
Ar_ Rock to Oiabto Point SS-SZK-05 502-019 7 (0.8)

Did)to Rocks SS-SZ[-06 502-020 4 (0.5)Fry_s Nsrbor to Tuln Harbors SS-SZI-07 502-021 6 (0.7)
Spptt lock SS-SZI-08 5_-013 6_ 4 (0.5)
Pelican Lay Aren SS-SZI-09 502-022 _ 5 (0.6)

I Prisor_', Ilarbor Ar_ SS-SZi-10 5412-023 _ 9 (1.0)
Coche Point Ik_rtheut SS-SZ,-11 502-024 11 (1.2)
Ca_em Point Area SS-SZ]-12 54]2-025 _, 2 (0.2)
Scorpion Anchorage SS-SZl-13 54]2-026 P_ 4 (0.5)

I Scorpl on 2oc:ks SB-SZI-14 5412-010 _. I(0.1)

San Pedro Point Are4 SS-SZI-15 502-027 _ 5 (0.6)
, lsUm_ South SS-SZI-17 52,-016 5 (0.6)

VaLLey _age to Cochos Priet_ Andtorage SS-SZ]-18 524-017 5 (0.6)
--Point-- SS-SZi-19 524-018 _ 1 (0.1)

i Nit L-- Anch_ Rocks S:B-SZ]-20 $24-019 _ .(0.5)
Punts Arena SS-SZl-21 524-020 1 (0.11
Gut( Is(rod SS-SZl-22 524-001 8. 6 (0.7)
Cinton Point to Posa Anchorage SS-SZI-23 524-021 P_- 2 (0.2)
BLack Point llo_h_ost SS-S_I-24 502-028 p6 . (0.5)

J_acape lstand-lqtddle VE-ANI-02 502-008 20 14 (1.61
Armca_ IsLand-East VE-NII-03 502-009 S (0.6)
S_ag lock SS-SSI-01 524-007 0 2 (0.2)

Santa Ilarbe_ Island SS-SSl-02 524-008 12 16 (1.8)
Suti L IsLand $8-SB1-03 524-009 4 4 (0.5)
Vlzcai, no Point South I,_-S_I-01 524-022 0 3 (0.3)
ThousandSprings kros VE-SNI-03 524-024 0 3 (0.3)
Dutch ltarbor Ar_ VIE-S_Z-05 524-026 0 2 (0.2)

i Elephant See[ Death APea VE-SUI-06 524-027 _ 3 (0.3)
Cormorant Rock Area _E-SIII*07 52.-028 12 (1.41

Bird Rock LA-CAl-04 524-010 2 2 (0.2)
Seal Cow Aree LA-CLI-O8 524-036 _10 2 (0.2)

Rarina De( Ray Brealmeter 524-055 - 2 (0.2)
, San Pedro BW 524-056 - 11 (1.2)

(SubtotaL) 244 307

TotaL 7O611 888

i 1 X, present; P, prd_bty/possibly present; H, historical nesting only;, NI), no data; a dash (-) indicated
the area l_s not _ during the study period; timbers in brackets [ ] indicated estimtes based on

i historical informt ion.
2 FormerLy included in "GreyhoundRock to Davenport. (429-035) in S_L$ et at. (1_0)
3 FormerLy included in _ to Point Sa_ca Cruz" (454-1321) in Sorts et at. (19601
' Estimate for entire S_ PligueL IsLand, not including CastLe Rock and Prirv_e Island, _s 48 birds.
5 Estimate for entire Sz_a Rosa Is(and was 40 birds.

6 Estimate for e_tiPe Santa Cruz IsLand, not including Sppit, Scorpion, Otab(o _ GulL rocks, ms 82 biPds7 (Hunt et at. 19791.
FormerLy included in "l(inton Point to Diebto Po|nt = (502-014) In Souls et IL. (1_0).

8 Former(y included in "San Nicolas Istmd" (52.-011) in Sov(s et a(. (1980).

9 Reported in Hunt et aL. (1979) but not included |n So_(s et a(. (1980).
• 10 For_ePLy fnotuded in =Seal Cove to Lost Point" (52,-0131 In SovLs et at. (19_0). Hunt et at. (19791

estimated one eddJtionaL pe_r for S_ Clemente IsLand but did not specify a Location. So_is et aL.
(19801 included this colony in "Bird Rock _ Northwest San CLe_nte IsLand" (52,-012).

11 Soeta et aL. (19_0) reported a total of 704 birds.

i
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HEE_' S GULL a

Cent_l _

Heermann's Gulls breed primarily on islands in the Gulf of
California, Mexico. Two small colonies also have been reported
on the Pacific coast of Baja California (Everett and Anderson i
1991). This species occurs regularly in large numbers in |
California after the Mexican breeding season. However, they have
been twice recorded to nest in central California at Alcatraz

Island (Golden Gate National Recreation Area) and Seal Beach •
Rocks (Sowls et al. 1980, Howell et al. 1983). At Alcatraz
Island, 2 birds nested at the same nest site in 1979-1981. At
Shell Beach Rocks, 2 nests (4 breeding birds) were found on one t
rock in 1980. All nesting attempts in California have failed and |
none have been reported nesting since 1981. None were found

breeding in 1989-1991 surveys, i
m

!
!
!
!

!
!
!

!
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i RING-BILLED GULL

. Interior California

Interior nesting colonies of Ring-billed Gulls in California

i were not surveyed in 1989-1991. Ring-billed Gulls were firstreported nesting on islets in Hartson Reservoir (near Honey
Lake), Lassen County, in 1940-1941 (Moffitt 1942). This colony

apparently had been present for several years. Moffitt (1942)
indicated possible nesting at Tule Lake National Wildlife Refuge,
Siskiyou County, and at Clear Lake, Modoc County. Birds
apparently have nested at Hartson Reservoir as recently as 1976

i (Tait et al. 1978). In 1991, P. Moreno (pers. comm.) notednesting Ring-billed Gulls at Clear Lake Reservoir (Clear Lake
National Wildlife Refuge), Modoc County. Both colonies are

threatened by low lake levels (see White Pelican species• account).

A thorough survey of interior colonies is needed to assess
the current breeding status of Ring-billed Gulls in California.

!
1
!
i
!
!
!
i
.|
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CALIFORNIA GULL i

California Gulls breed primarily in interior western North
American from central Canada, south to Wyoming and Utah, and west
to coastal Central California. They nest primarily on islands in g
lakes. In California, the subspecies L. c. californicus has
nested mainly at interior locations. Only 4 breeding colonies j
have been reported recently in coastal California. In winter, |
they occur in large numbers in nearshore and offshore waters in
California (Roberson 1985, Briggs et al. 1987, Harris 1991).

Central _alifornia i

San Francisco Bay - In 1989-1990, 4,768 birds nested at three t
active colonies located on dikes and dredge spoil islands in salt |
ponds in south San Francisco Bay (Figure 32). This species was
the most numerous nesting seabird species in San Francisco Bay in i
1989-1990. Most birds nested at Alviso Plant, Pond No. A6 (4,328 |breeding birds in 1989) with smaller numbers at nearby satellite
colonies at the Alviso Plant (Pond Nos. A9 and AI0; Pond AI)
where 434 and 2 breeding birds were reported in 1989 and 1990,
respectively. One other colony was established only in 1988 when W
30 birds bred near Fremont at Plant No. 2 (Pond Nos. ii and 26).

California Gulls first nested at the main Alviso Plant (Pond I
No. A6) colony in 1981 when 30 nests were found on dredge spoil
islands (Rigney and Rigney 1981). This habitat was abandoned in
1989 but other colonies have formed in the vicinity. Numbers Ihave increased rapidly there due to immigration and high breeding
success (Jones 1986; SFBBO, unpubl, data). This population may
have formed from displaced birds from the large colony at Mono
Lake (see below). W

Interior California i
Interior colonies of California Gulls were not surveyed in

1989-1991. Colonies have been reported historically at: Clear
Lake, Modoc County; Eagle Lake, Lassen County; Mono Lake, Mono •
County; and possibly in the Sutter Basin (Sacramento Valley),
Sutter County (see summary in Grinnell and Miller 1944). One
pair reportedly bred at Lake Tahoe, E1 Dorado County, in 1925
(Orr and Moffitt 1971). J

Colonies have been reported recently at: Lower Klamath im
National Wildlife Refuge, Siskiyou County, and Goose Lake, Modoc |
County (Campbell et al. 1985, Erickson et al. 1986); Clear Lake
Reservoir (Clear Lake National Wildlife Refuge), Modoc County (P.

Moreno, pers. comm.); and at Mono Lake. I
7

Mono Lake used to be the largest colony in the world but
currently hosts the world's second largest breeding population.
Numbers of breeding birds have ranged from 44,000-49,500 breeding l
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i birds between 1983-1989 (Dierks 1990). In 1990, 61,474 birds

reportedly bred there (PRBO, unpubl, data). Low water levels

have connected nesting islands with the mainland, allowing access
by predators and resultant poor breeding success, elevated adult •
mortality and/or colony abandonment (Jehl 1989, Dierks 1990). In
addition, low water levels may affect brine shrimp, the main prey

i resource. Similar problems have been reported at Klamath Basincolonies (Erickson et al. 1986).

j More information is needed on current breeding colonylocations and populations of California Gulls in interior
California.

i Summary

California Gulls began nesting in c_stal California in 1981

and have increased rapidly to 4,768 breeding birds by 1989-1990.• California Gulls have experienced recent increases in other parts
of their range as well (Jehl 1987). The Mono Lake colony has

S been one of the most important colonies in the world and was the
most important for the subspecies L. c. cali_or_icv_. Due to
human-related habitat changes there and elsewhere in California,
California Gulls probably breed at far fewer interior locations

i than historically and numbers have been much reduced on the statelevel.

i A thorough survey of interior colonies is needed to better• assess the current population of California Gulls in California.
Also, annual monitoring should be continued at Mono Lake and

i other colonies to determine trends in population size, breeding
success, and habitat changes (i.e. water levels). PRBO, the Mono
Lake Committee and Hubbs Marine Research Center have been

monitoring colonies at Mono Lake since 1983 and SFBBO has

j monitored the San Francisco Bay colonies since 1981.

!
!
!

!
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CALIFORNIA
GULL |

4,764

_D = 100 4,764 birds |
3 colonies

t
i
!
t

- !
. !

!
Figure 32. Percentage of marine and estuarine breeding

population of California Gull in coastal regions of i

California, 1989-1991. Symbols as in Figure 19. |

!
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N WESTERN GULL

The Western Gull breeds along the Pacific coast from
• southern British Columbia to the Pacific coast of central Baja

California, Mexico. Largest numbers breed in California. It
nests on the ground in solitary pairs, small colonies and in very

i large colonies involving thousands of birds. Nesting coloniesare quite visible when numbers of these whitish-grey birds
congregate on the tops of offshore rocks and fly to and from

i nests during the day. However, solitary pairs or small colonies
on mainland cliffs or tall rocks can be difficult to observe and
,at times, can be mistakenely considered as roosting birds which
occur regularly in the same habitats. At large colonies, the

I sheer number of birds and their distracting behavior can makecounting nests and birds difficult. Counts of adults and
potential nest sites conducted from vantage points require less

i effort and cause less disturbance to nesting gulls but requireadequate correction factors to derive breeding population
estimates. Direct counts of all nests present during an effort-

i intensive ground search of all nesting areas provides for more
accurate estimates (often without correction factors) when such
counts are feasible.

I In 1989-1991, our surveys focused on searching for small,inconspicuous colonies, conducting more standardized counts
(including detailed ground counts) at large colonies and

g searching large sections of coast that had not been surveyed in
detail in the past (e.g. Channel Islands) or had not been
surveyed previously even though adequate habitat existed (San
Francisco Bay and the southern California mainland).

N Northern C_lifornia

In 1989-1990, 4,967 breeding birds were estimated at 107• active colonies (including 208 breeding birds at 29 small, newly-
discovered colonies)(Figure 31, Table 23). This total

i corresponded to 3% higher numbers overall than in 1979-1980
(N=4,812 breeding birds) and 1% lower numbers at 86 previously-
known colonies. At 8 large colonies (116-1,350 breeding birds)
in 1979-1980, 5 colonies had lower numbers (Range=16-71%) and 3

I colonies had higher numbers (Range=l-47%). At Castle Rock(National Wildlife Refuge), the largest colony in northern
California, numbers were almost identical (Table 23). However,

portions of the top of this rock were difficult to survey from aboat and counts of the numbers of birds may have been
underestimated in 1989. At 77 small colonies (<100 breeding
birds), 41 colonies had lower numbers (including 8 known colonies

t not detected in 1989)31 colonies had higher numbers and 5
f

colonies had identical numbers (Table 23). Little change was
evident overall in northern California.

!
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I

Central California i

South Farallon Islands (National Wildlife Refuae) - In 1989,
22,246 breeding birds were estimated at this colony which is the
largest in California and the world. This total was derived in g
two parts. For Southeast Farallon Island, the North Islets and
Saddle Rock, a total of 14,851 birds were counted on 13 June 1988
(PRBO, unpubl, data). By applying a K correction factor of 1.348, |
20,019 breeding birds were estimated for these areas in 1988.
This total was adjusted to 21,040 breeding birds, based on a 5.1%
increase in nest density in 12 plots from 1988 to 1989 (Emslie H
and Sydeman 1989). We excluded 595 birds counted at West End W
Island (subcolony 02 in Map 64) from this process since this area
cannot be counted well from vantage points on Southeast Farallon
Island. Instead, we added our 1989 count of 603 nests (1206 |
breeding birds) from aerial photographs for this subcolony.

.IL

Sowls et al. (1980) reported a 1979 PRBO estimate of 32,000 i
breeding birds for the South Farallon Islands. However, this
estimate included 6,500 non-breeding adults (L. B. Spear, pets.
comm.). Ainley and Boekelheide (1990) reported a revised n
estimate of 25,500 breeding birds for 1979. Western Gull numbers g
have been stable there between 22,000 and 25,000 breeding birds
since 1959 (Ainley and Lewis 1974, Spear et al. 1987, Ainley and i
Boekelheide 1990). However, by omitting 6,500 breeding birds |
from the 1979 estimate, previous numbers of Western Gulls were
actually 20%, 19% and 13% lower than reported at the South _ I

Farallon Islands, central California and California, I !respectively.

San Francisco _ - This area was not surveyed in 1979-1980 i

(Sowls et al. 1980). At 4 historical colonies reported by other J
researchers (i.e. The Sisters and Point San Quentin, The
Brothers, Red Rock and Yerba Buena Island), numbers were 147%
higher in 1990 (Table 23). Colonies were also known at Alcatraz |
Island and Pier 45 but previous estimates were not available to
compare with the 966 breeding birds found there in 1990. A total
of 1,584 breeding birds were estimated at 53 newly-discovered i
colonies. New colonies were discovered throughout the estuary W
from Suisun Bay in the northeast (Mothball Fleet; located east of
the Benicia-Martinez Bridge) to Alviso in the south (Alviso i
Plant, Pond No. A6), although highest numbers were found in the g
central part of the estuary. Large new colonies (96-502 breeding
birds) were discovered at Brooks Island, Alameda Naval Air i
Station, San Francisco Piers South and Treasure Island (Table |23). Most new colonies were located on artifical habitats (e.g.
breakwaters, wharfs, piers, light piles and bridges), often with
limited nesting space and many appeared to have been colonized
recently. For instance, the Alameda Naval Air Station colony was U
probably colonized in about 1982 (Bailey 1985).

,!
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!
N Other Colonies - In 1989, 3,317 breeding birds were estimated at

96 active colonies (including 337 breeding birds at 37 newly-
discovered colonies) in central California, excluding the South

i Farallon Islands and San Francisco Bay (Table 23). This totalcorresponded to 39% higher numbers overall than in 1979-1980
(N=2,390 breeding birds) and 25% higher numbers at 62 colonies

i known previously. At 5 large colonies (120-474 breeding birds)in 1979-1980, numbers were lower at 4 colonies (Range=5-93%). At
Ano Nuevo Island (State Reserve), numbers were 476% higher (Table

i 23). The dramatic increase at Ano Nuevo Island to 1,382 breeding
birds in 1989 has made it as large as Castle Rock National
Wildlife Refuge (1,370 breeding birds), the largest colony in
northern California. Ano Nuevo Island was located near San

N Francisco Bay where other dramatic increases have occurred.Increases may reflect saturation at the South Farallon Islands
(and resultant overflow to nearby areas). Increases also may be

i related to high chick production and survival of subadults due to• enhanced food resources (especially human refuse).

i At the Elkhorn Slough Salt Ponds, numbers were 93% lower in
1989 than in 1979-1980. Nesting habitat (i.e. salt pond dikes)
has been altered and most birds no longer nest there. New
colonies were found in nearby areas on other artifical habitats

I at the Elkhorn Slough Estuarine Reserve, Moss Landing Harbor,Monterey Harbor and Cannery Row. These colonies (totalling 152
breeding birds) may be comprised partly of birds that moved from

the salt ponds. At Elkhorn Slough Estuarine Reserve, birdsnested at newly-created salt marsh islands. At 57 small colonies
(<100 breeding birds), 27 colonies had lower numbers, 27 colonies
had higher numbers and 3 colonies had identical numbers. Five

N small colonies were not detected in 1989. All new colonies weresmall and found all along the coast in this area (Table 23).

i Southern California
In 1991, 27,956 breeding birds were estimated at 87 active

i colonies (including 600 breeding birds at 49 newly-discovered
colonies in the Channel Islands and 32 breeding birds at 5
colonies on the mainland coast which was not surveyed in 1975-
1978)(Table 23). This total corresponded to 144% higher numbers

i overall than in 1975-1978 (N=II,458 breeding birds) and 138%higher numbers at 33 colonies known previously. Very large
increases were found at 3 of the 5 largest colonies (227% at

Santa Barbara Island, 235% at San Nicolas Island and 1,158% [oran ll-fold increase] at East Anacapa Island) and 55% higher
numbers were found at Middle and West Anacapa islands combined.
Estimates at large colonies derived from detailed nest counts in

N 1991 have been elevated slightly compared to previous
may

estimates because we included significant numbers of empty nests
(11%, 14%, 15%, 24% and 46% of nests counted at Middle Anacapa

N Island, Santa Barbara Island, East Anacapa Island, Cormorant Rockand Vizcaino Point South colonies, respectively). As a general
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rule throughout California, we included small numbers of empty D
nests because they can represent incomplete, prelaying, failed, u
hatched or fledged nesting attempts. For instance, at Ano Nuevo
Island and Alameda Naval Air Station colonies in central
California, 7% and 18% of nests counted were empty. However, I
these colonies were surveyed during the early chick period when
some chicks were hiding outside of nests. In 1991, large e_
colonies in the Channel Islands were surveyed during the early |
incubation period. We assumed that empty nests mainly
represented prelaying attempts, especially at San Nicolas Island
colonies which were surveyed earliest relative to the local
timing of breeding that varies between islands (Hunt et al.
1979). However, some empty nests may not have received eggs or

persisted from the previous year.
B

At 5 medium-sized colonies (100-960 breeding birds), 4
colonies had lower numbers (Range=5-51%) and numbers were 26%
higher at Castle Rock. At Prince Island, numbers were similar, |falling slightly from 960 to 916 breeding birds. Large numbers
of birds nested on the flat top of this island which was very
difficult to survey from a boat. Numbers were probably n
underestimated in 1991. At 6 small colonies (<i00 breeding g
birds) in 1975-1978, large increases occurred: 1,495% [or a 14-
fold increase] at Point Bennett; 260% at Sandy Point to i
Carrington Point, Santa Rosa Island (5 newly-defined colonies |
combined); 485% at Fraser Point to Diablo Point, Santa Cruz
Island (6 newly-defined colonies combined); 167% at Coche Point
to Cavern Point, Santa Cruz Island (2 newly-defined colonies); i
278% at Seal Cove Area; and 1,170% [or a 12-fold increase] at u
North Island Naval Air Station. Increases at Castle Rock and

Point Bennett (San Miguel Island) and Vizcaino Point South,
Cormorant Rock and Elephant Seal Beach Area (San Nicolas Island) J
may reflect increased local prey resources. Gulls at these
colonies eat seal and sealion placentae and scavenge dead animals
at these large marine mammal rookeries which have increased B
dramatically in the last few decades. Higher numbers at some
other areas in the Channel Islands probably reflected more
extensive surveys in 1991. At Santa Rosa, Santa Cruz and Santa i
Catalina islands, in particular, many coastal areas probably were W
not surveyed with sufficient detail in 1975-1978 to detect some
small subcolonies and/or colonies; in fact, 36 small new colonies
were discovered at these islands. However, small new colonies e
were found throughout the Channel Islands. In southern
California, we also included birds attending potential nest sites m
on cliffs (where either nests were not visible or were not Jpresent) as breeding birds because many areas were surveyed in
the early incubation period when small colonies might not have
laid eggs yet. A large (1,170% [or a 12-fold] increase at the i
North Island Naval Air Station was associated with discoveries of i
5 other small colonies on the mainland south of Los Angeles,
especially near San Diego. Mainland cliffs and bluffs from Point

Conception to Mexico had not been surveyed previously although _
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I llttle habitat was available and only 2 colonies were known
mm

previously in this area (Table 23). However, human disturbance
may prevent nesting at other potential areas (e.g., Point Dume,

i Palos Verdes Point and Dana Point).

Summary

i In 1989-1991, 61,760 breeding birds were estimated at 350
active colonies in California (including 2,729 breeding birds at

i 168 newly-discovered colonies and 966 breeding birds at 2
previously known colonies without estimates). This total
corresponded to 39% higher numbers overall than 1975-1980
(N=44,452 breeding birds, excluding 6,500 breeding birds from the

! _ South Farallon Islands) and 31% higher numbers at previously
S known colonies with estimates. Most increases were evident in

the Channel Islands and the San Francisco Bay region. Numbers at

i the South Farallon Islands, elsewhere in central California andnorthern California showed little change.

i.
I
i
!
.l
!
!
i
!
!i
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i
i TabLe 23. Nuibers of breeding Western GuLLsst each colony in CaLifornia in 1975-1ge0 (HUnt et el. 1979;

i

Sokits et eL. 1960) and 1_B9-1991 (This Study).

Colony _ kk@_er of O_,edinu |irds 1 (Percent)

i _nY N_ _A WFWS 197S-11_ t_-lgp1
Northern CoLifo_nim

i Cone Rock 0H-414-01 325-001 10 6 (<0.1)
Hunter Rocks l_-414-02 325-002 38 28 (<0.1)
Prince Island DN-414-(13 325-(X13 420 616 (1.0)
Point Saint George LighU_ouse DN-414-04 325-044 0 6 (<0.1)

Point Saint George DH-414-05 325-057 20 8 (<0.1)
CutLe Rock DN-414-06 325-006 1,350 1,370 (2.2)
ToLom Rocks D_-414-07 _5-007 116 34 (0.1)
White Rock DN-414-OB 325-006 74 66 (0.1)

i Crescent City Harbor Area l_H-414-09 325-045 24 10 (<0.1)

SaLt Rodu; 0N-414-10 ]25-046 28 30 (<0.1)
Easy TriangLe Itocks DN-414-11 325-047 8 8 (<0.1)
Rod( R 0N-412-01 325-048 4 In (0.0)
Sister Rocks DH-412-02 325-009 l_ 22 (<0.1)

i Hiclmy Point to Omamotion Creek DN-412-03 325-059 0 4 (<0.1)
Last ChanceRock Did-412-04 325-049 4 2 (<0.1)

FoOtsteps Rock 0_I-412-05325-050 4 2 (<0.1)
Qlls_n Rock 0N-412-06 325-058 8 10 (<0.1)
FaLse KLiath Rock DN-412-07 325-010 80 92 (0.1)

t FaLse KtemUt Cove to Pine Point Dtl-412-08 325-060 O 2 (<0.1)_r Station Rod_ Dtl-412-09 325-051 X 2 (<0.1)
White Rock txi-412-11 325-012 24 2 (<0.1)
High BLuff South Dtl-412-12 325-061 0 26 (<0.1)

i SpLit Rock MI-412-13 325-662 0 2 (<0.1)
RedclingRock IIL_412-01 325-013 20 15 (<0.1)

' Cor'mm'm'_Rock IU-410-02 325-015 2 H (0.0)
WeddingRock IIJ-410-_ 325-016 0 2 (<0.1)
PsLmer's Point to Scotty Point HU-410-04 325-052 20 22 (<0.1)

Sao Gull Rock IAJ-410-05 325-017 40 44 (0.1)Scotty Point to 14egvit Point HU-410-06 325-05] 16 22 (<0.1)
See Lion Rock HU-410-07 325-018 28 20 (<0.1)
Mhite Rock HU-410-G8 _5-019 20 12 (<0.1)

i _ Rock HU-410-_ 325-020 40 28 (<0.1)
Puffin Rock HU-410-10 325-021 44 20 (<0.1)
Little PewetoLe Rock HU-410-11 325-022 0 2 (<0.1)
Flatiron Rock HU-410-13 325-023 40 114 (0.2)
BLank Roc_ HU-410-14 325-_ 80 % (0.2)

i Trinidad _ IIU-410-15325-025 0 4 (<0.1)
PiLot Rock IIU-410-16 325-026 40 60 (0.1)
Prisoner Rock HU-410-17 ]25-027 2 2 (<0.1)
Trlni_ _ Rocks NU-410-18 325-054 22 48 (0.I)

i Little River Rock HU-410-19 Z_5-035 60 54 (0.1)
Central Ikmbotdt Bay HU-404-03 325-068 0 12 (<0.1)
FaLse Cape Rocks HU-402-01 325-040 220 96 (0.2)
_;u6artoaf %stand HU-4CG_-_ ._[25-041 320 268 (0.4)

i Steil0oat Rock HU-L_[2*03 325-042 60 62 (0.1)

Three Brothers end lair SeeL Rocks 11U-_)0-01 325-055 4 It (0.0)
Sea Lion _;uLch] Rock BJ-400-02 325-043 2 H (0.0)

Hotel HU-400-Q3 325-056 2 H (0.0)
Point No Pass RE-394-01 379-011 2 4 (<0.1)

t Nigh Tip RE-394-02 379-012 4 2 (<0.1)
Anderson CLiffs 1_-394-03 379-013 4 4 (<0.1)
Mistake Point to Big k_fte Rock 1_-_-04 379-014 2 8 (<0.1)
UsaL Say NE-394-05 379-015 2 H (0.0)

i SoLdier Frlnk Point PIE-394-06 379-016 20 14 (<0.1)

Rockport Rocks NE-304-07 379-001 10 16 (<0.1)
Cape Vizc_ino ME-_-08 379-002 60 56 (0.1)
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i
Chris Rocks ME-3_-09 379-003 6 2 (<0.1) I
hrdy Sock and Union Landing NE-_Q-IO _P9-017 8 4. (<0.1) 11
Westport NE-_P2-01 579-018 4 20 (<0.1)
chedboume Rocks 1_-392-G2 37_-019 0 4 (<0.15
gibesiLtm_ ROC_ NE-_Y2-04 379-004 20 12 (<0.1) 1
Im4_rt Rocks NE-392-05 379-021 2 26 (<0.1) |Georgia Pacific NE-392-06 _P9-022 4 78 (0.1)

lay NE-_;2- 07 379-035 0 10 (<0.1)
Hitchell Crs_k to Career Point NE-_2-06 379-036 0 8 (<0.1) _._
Cas_r Anchorage ME-392-09 379+023 0 4 (<0.1) 1Casper Anchorage to Point Cabrikto NE-392-10 _/9-037 0 18 (<0.1)
Point Cal_Itto L|ghthouse-Jad( Peters Gulch IE-392-11 3"/9-G24 0 12 (<0.1)
Goat Island Area IqE-2R_01 379-006 2 48 (0.1)
llendocino Bay IE-390-03 379-026 0 2 (<0.1) i
#_ndocino CaWSouth ME-390-04 379-0_ 0 2 (<0.15 JVan Dame Co_e NE-]gO-O5 379-027 140 158 (<0.1)
Sch,ooLh,ocem_Creek to ALbion River _-390-_ 3"P}-_ 34 74 (0.1)
ALbion Cove to I_rarro River NE-390-07 379-029 16 14 (<0.1) a_
Devil's Basin _-_0-08 5"/9-007 14 8 (<0.1) ICavonm_ Cove to Gunderson Rock RE-_-09 379-030 20 7 (<0.1)
Wharf Rock NE-_O-IO 379-00B 10 24 (<0.1)
Casket Rock lE-390-11 379-009 2 6 (<0.1)
Bonee CLiffs NE-_O-12 379-031 0 10 (<0.1) /
_hite RocX ME-_O-13 379-010 40 26 (<0.1) |Point _-_;0-14 _-_ 0 4 (<0.I)
BridgeportLarding M_[-3_;_)-15379-_ 2 H (0.05
Nails Pass Creek ME-_-16 _-(I_ 4 4 (<0.1) Ji
Point Ar_a _E-_4-01 404-017 0 4 (<0.1) ISea Lion Rocks NE-]_Q-02 404-001 2 9 (<0.1)
Sea Lion Rocks to Arena Co_e NE-_4-03 404-042 0 16 (<0.1)
TriSeCt Gulch _-_-_ 404-021 0 4 (<0.1)
Fish Rocks NE-384-10 404-003 350 170 (0.3) i
Collins Landing to Gualata River NE-_B4-11 404-023 2 H (0.0) g_ualata Point %stond g0-_4-01 404-0D4 40 26 (<0.1)
Sea Ranch SO-3Z_-(I3 404-025 20 16 (<0.1)
Btac_ Point to Ste_art's Point S0-584-04 _-026 0 6 (<0.1)
Stemrt's Point to ROCkyPoint S0-382-01 404-027 8 4 (<0.15 ICove S0-_2-02 404-028 0 2 (<0.1)
Gerltte Cove to SttltMeten Cove S0-2_$2-04 &G4-030 6 16 (<0.1)
Bench Na_k 125 to Tflnber Cove S0-_2-05 404-031 2 32 (0.I)
Vindemere Point to Je_eLt Gulch S0-382-06 404-043 0 6 (<0.1) _i
N_'t_t Cape Rodin g0-382-07 404-(L_ 28 52 (0.1) |Russian Gulch S0-_2-08 404-0_ 10 42 (0.1)
Russian River Rocks S0-_2-09 _-_ 64 44 (0.1)
Coat Rod( to Peeked Hill S0-]_2-10 404-0_4 0 6 (<0.1) ,/u
Arched Roc_ SO-382-11 404-006 60 34 (0.1) IPeaked Hill S0-_2-12 404-0_4 20 6 (<0.1)
Gull Rock S0-3_2-13 404-035 28 34 (0.1)
Sheil-1_rights 8each Rocks S0-382-14 404-03_ 80 88 (0.15
Duncan's Point to Arched Roc_ S0-382-15 404-037 16 34 (0.1)
ikx_a Need SO-SO-01 404-038 0 10 (<0.1) gRock S_)-_J_d)-_404-008 50 24 (<0.1)
Bodega Harbor S0-380-_ 404-045 0 12 (<0.1)
Pinnacle Rock S0-]80-04 404-039 2 2 (<0.1) in
S_xtomw-ldarinCounty Line NA-_O-01 404-040 16 14 (<0.1) IDillon Beech Rocks NA-380-02 404-IX_ 12 32 (0.I)
T,,mtes Point NA-380-O] 404-011 2 6 (<0.1)
Bird Rock _-_-04 404-010 228 168 (0.3) '
Etephe_t Rock Complex I_k-380-05 404-041 0 8 (<0.1) i i
(Subtotal) 4,812 4,967 II
Cent_ai _l i fomia

Point Reyes I¢A-374-01 429-001 62 178 (0.3) m
Point Resistance MA-374-03 429-024 20 8 (<0.1) i
Hillers Point Rocks MA-374-04 429-002 34 30 (<0.1)
Double Point Rocks MA-374-05 429-003 24 8 (<0.15
Stin_o_ Gench to Rocky Point MA-374-06 4_P-043 0 6 (<0.1)
Gull Rock Area RA-]74-07 429-025 4 6 (<0.1) I
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I Muir Beech NeedLandeto Tennessee Cove MA-_74-08 429-026 0 20 (<0.1)
m Bird IsLand PlA-374-09 429-007 2 56 (0.1)

Point Bonita NA-374-10 429-008 4 10 (().1)

i Bonita Cove PlA-374-11 429-027 2 6 (<0.1)

Point Dtabto BLuffs and NeedLes PlA-374-12 429-028 16 34 (0.1)
North FsraLion IsLands $F-FAI-01 429-051 -_ 52 (0.1)
South FarlLLon IsLands SF-FAI-02 429-052 52,0(Xf 22,246 (35.8)
Fort Point to Iletmut Rock SF-:374-01 429-044 0 6 (<0.1)

i Lobs= Rock and Land,s End SF-374-02 429-029 12 14 (<0.1)
Seal Rocks SF-374-03 429-009 44 46 (0.1)
San Pedro Rock Sq-372-02 429-013 8 6 (<0.1)
DeviSes SLide Rock $1q-372-03 429-014 2 16 (<0.1)

Seat Rock CLiffs SP1-372-06 429-032 0 2 (<0.1)

Pigeon Point SPl-3?O-02 429-034 0 2 (<0.1)
Gazos Creek North S_1-379-03 429-048 0 4 (<0.1)
ArtsBuvvo IsLand S1_370-04 429-023 240_ 1,382 (2.2)
GreyhoundRock to EL Jarro Point SC-370-01 429-049 IT" 2 (<0.1)

I Ye(Lm,rBLuff SFB-HA-01 429-053 - 2 (<0.1)
$1JmaLtto Point Area SFB-PlA-02 429-054 - 4 (<0.1)
l_ntrm_s Point end Cone Rock SFB-K_-03 429-055 - 6 (<0.1)
Anoet IsLand SFli-NA-GK L_-056 - 6 (<0.1)

i |tuff Point to Paradise Cay SFB-_-05 429-057 - 4 (<0.1)

Point San Qu_cin SFD-MA-06 429-058 - 6 (<0.1)
Plmrin IsLands SFg-RA-07 L_29-059 64 (0.1)
The Sisters and Point San Ouontin SFB-P_-05 429-041 (40+) 96 (0.2)
Rat Rock SFB-KA-OQ 404-046 2 (<0.1)

i Soutlmest Sm Pabto _ I)¢¢k Blinds SFB-I_-IO 404-047 16 (<0.1)
Plartn CounW-&lest San PabLo Bay Ship Chalet SF6-MA-11 404-048 14 (<0.1)
Sonde ¢o.-u_t san P_b(o Bay Ship (3_nnet SFB-SO-01 404-0_ 2 (<0.1)
Knight IsLand SFB-Sa-01 404-053 8 (<0.1)

i Northe_t San PabLoBay Beacon SFB-S_I-O& _-056 2 (<0.1)

Na|r |stand Strl|t SFB-SN-05 404-057 20 (<0.1)
Comodore Jor_s Point to Benicil Point SFB-$N-06 404-058 10 (<).1)
D,entcta Po|nt to Army Point SFD-SN-O'/' 404-059 6 (<0.1)
ItothbetL FLeet SFB-SN-08 404-060 10 (<0.1)

I _Jisun Point Arl_ S_Fg-C_-03 404-061 6 (<0.1)
Nevada Dock SFB-C_-04 404-062 2 (<0.1)
Eckley to SeLIw SFS-CC-05 404-063 4 (<).1)
Davis Point LIr_( Wharf SR_-(_-06 404-064 22 (<0.1)
HercuLes Wharf SF6-CC-07 404-065 2 (<0.1)

i Pinote Point SFB-CC-O_ 404-066 2 (<0.1)East San PabLo Bay Ship Channel SFB-CC-09 404-067 6 (<0.1)
The Brothers SRB-CC-IO 429-040 [80] 178 (0.3)
Castro Point Artm SFS-CC-11 429-060 8 (<0.1)

i Ridmond-San Rafmet Bridge SFB-CC-12 429-061 18 (<0.1)
Castro Rocks SFB-CC-13 429-062 H (0.0)
Red Rock SFS-CC-14 429-039 [92+3 384 (0.5)
Standard OiL Long klMrf SRB-CC-15 429-063 6 (<0.1)
Rfchamr¢!Harbor Entrance Chmt SFB-CC-16 429-064 12 (<0.1)

I Brooks IsLand Area SFB-CC-17 429-065 98 (0.2)Ridtond Inner Harbor SFB-CC-18 429-066 12 (<0.1)
Atber_ HiLL Cove SFD-AL-Ot 429-067 2 (<0.1)
BerkeLey Yaght Harbor Br_mk_aters SFB-AL-02 429-068 38 (0.1)

I BerkeLey Pier SFB-_J.-03 429-069 40 (0.1)
Bay Bridge "TOLL PLaza Point = SFO-/U.-04 429*070 2 (<0.1)
San FroncJsco-Oaktar_l _ Bridge East SFB-AL-05 429-071 40 (0.1)
Oektaind Outer Uarbo¢ SFB-AL-06 429-072 8 (<0.1)

i O=ktmndMiddLe Harbor SFB-AL-07 429-073 10 (<0.1)
Oektmnd Inner Harbor SFO-AL-O_ 429-074 6 (<0.1)
6overrmont Island Area SFB-AL-09 429-075 2 (<0.1)
ALamedaNaval A|r Station SFB-_L-IO 429-010 502 (0.8)
Nulford Landing _met SFB-AL-11 429-078 2 (<0.1)

i San Hates Bridge and P.G.&E. Tenors SFB-SN-07 429-107 6 (<0.1)
San Francisco Ship (3tannel SFB-S_I-08 429-108 8 (<0.1)
Oyster Point Area SFB-_I-09 429-109 2 (<0.1)
Double Rock SFB-SF-01 429-110 2 (<0.1)

i ltunter's point SFg-SF-02 429-111 50 (0.1)
Lash Lighter Basin SFB-SF-03 429-112 40 (0.1)
Potters Point SFB-SF-04 429-113 6 (<0.t)
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_m F_|sc_ Piers _h SFB-SF-_ _-114 _ (0.4) i
Sen Frencisc_-Ookland Bay Bridge Nest SFB-SF-O6 429-115 48 (0.1) m
Ytrbm BumnmIsLand SFS-SF-07 429-038 [80] 62 (0.1)
Tree,re Island _D-SF-_ 429-116 96 (0.2)
_m Ft'wlcf_:_ Pt_'s North SFE-SF-09 _-117 62 (0.1) /
P|er &5 SFB-SF-IO 429-037 IX] 66 (0.1) IAlcatraz laLar¢l S_-SF-11 429-036 X 900 (1.4)
_te Rock Point to Terroce Point _-_-_ 454-040 _-- 24 6 (_.1)
Terrace Po|nt to Point Santa Cruz _-_-_ 454-041 _ 2 (,:0.1)

ELkhorn SLoug_Sstuerine Reserve M0-364-03 454-C58 0 16 (<0.1) g
Landing Harbor M0-364-04 454-042 0 16 (<0.1)

Nonterey Marbor N0-362-01 454-043 0 24 (<0.1) £

Ro_ _-_ 454-_ 0 86 (0.1)

gNorth Carmel _ _-_ 454-045 0 6 (<0.1) _
R_ _-_-_ 454-022 20 20 (<0.I)

_fttelOt Island ArN m_-_ 454-023 _ 30 (<0.1) dmmL

Ptnrmcte Point _'_ _-_ 454-007 14 10 (<0.1) •
Sand hilt Cove Aree N0-3_-08 454-008 2 4 (<0.1) M
Bird Island 110-362-09 454°009 46 90 (0.1)
Yankee Point R0-362-10 454-024 8 H (0.0)
Yankee Point South N0-362-12 454-047 0 18 (<0.1) /
Sdoermes Cree_ Rocks N0-362-13 454-026 4 6 (<0.1) |Lobos _ 140-362-14 454-025 12 4 (<0.1)
Soberanes Point South N0-362-15 454-027 6 1 (<0.1)
Kaster Point Morth N0-362-16 454-048 0 2 (<0.1) i

Rocky Point M0-362-17 454-_ 20 6 (<0.1)
Bench Nark-227X _-_-18 454-029 3_0 38 (0.1) 41
Castle Rocks and Natntand 110-362-19 454-010 _ 12 (<0.1)
Hurricane Point Rocks _-_ 454-011 72 14 (<0.1)
_oint Sur NO-RS0-01 454-012 6 I (0.0) Jl_
Notera Rock MO-_O-02 454-030 8 8 (<0.1) |Cooler Point and lsLar_ls _-_-_ 45_-031 0 I (<0.1)
_k_eckBeach South NO-360-05 454-049 0 2 (<0.1)
Grim Point _-_ 454-(I33 0 4 (<0.1)
Partlr'wt,cmr Point NO-3_0-09 454-(]50 0 14 (<0.1)
Partington Ridge North R0-3_0-10 454-014 30 7 (<0.1) 41

Rock_ R0-360-11 454-015 8 14 (<0.1)
Partf_on Ridge South _-12 454-035 30 8 (<0.1)
k_rmm _ Rock _-13 454-016 0 2 (<0.1) /

Creek Rocks 110-360-14 454-017 4 2 (<0.1) |Creek RO-3&O-15 454-051 0 2 (<0.1)
_ambo_Point R0-360-19 454-053 0 4 (<0.1)
LOl_Z Point South NO-3_0-22 454-054 0 2 (<0.1)
RockLandLanding Morth 1_)-360-23 454-037 0 7 (<0.1)
f_od_tKtd Landing RO-560-24 454-055 0 6 (<0.1) II
I(irk Creek to MILL Creek MO-354-01 477-039 0 2 (<0.1)
_rus Rock Mo-354-03 477-014 20 2 (<0.1)
Unnnmed Point N0-354-04 477-015 4 8 (<0.1) _m

Area _-_ 477-040 0 8 (<0.1) gStaLl Rocks Mortheest of Pteskett Rock !10-354-06 477-001 64 _6 (<0.1)
PL_ett Rock _354-07 477-002 60 5 (<0.1)
Cape S_n Rartin _-_-_ 477-003 474 349 (0.6) 4mmm

UnnamedRod( R0-354-09 477-004 12 4 (<0.1) •
Po|nt Morth of Recbo_ GuLch N0-354-11 477-017 0 2 (<0.1) 41

GuLch Rock NO-5_-12 477'-I]G5 0 2 (<0.1)
Seestack South of Red_ooclGuLch M0-354-13 477-018 6 6 (<0.1)
Lkampp_ IsLand N0-354-14 477-019 0 3 (<0.1) i
Ragged Point LodgeCoLony SL-354-01 477-022 14 H (0.0) |hgged Point South SL-_J4-02 477-041 0 2 (<0.1)
3 Rocks _-_-_ 477-023 2 12 (<0.1)
La Cruz Roc_ S¢-35_-04 477-006 10 18 (<0.1)
P_edras Btancas IsLand SL-352-01 477-007 56 34 (0.1) i
Point Pie_as BLrcas SL-352-02 4_-_ 0 2 (<0ol) II
T_o Rocks South of Point Piedras BLer_ SL-352-0] 477-024 48 14 (<0.1)
Point S_ Simon S_-352-04 477-038 0 10 (<0.1)
Morro Rock and PiLLar Rock SL-352-07 477-026 120 114 (0.2)
Sp_oner'sCove SL-350-01 477-027 2 H (0.0) |
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I Point Ouc_ S¢-350-02 477-009 0 40 (0.1)
i UnnamedRocks SL-350-03 477-010 22 49 (0.1)

Pup Rock and Adjacent I,lainLond SL-350-04 477-028 54 44 (0.1)
Lion Rock SL-350-05 477-011 34 24 (<0.1)

Oimi>LoRock end Adjacent MainLand SL-350-06 477-029 4 26 (<0.1)Dioblo Ca_ Muciear Pouer P{ortt SouUt SL-_'JO-07 477-(_0 10 28 (<0.1)
DoubLeRock Region S¢-350-06 477-031 0 6 (<0.1)
Poche Rock SL-350-09 477-032 4 14 (<0.1)

SBith and Uhater [stands SL-350-10 477-033 2 X (0.0)
Fo_it Point SL-350-12 477-034 6 21 (<).1)
Shell _ locks SL-350-13 477-035 14 18 (<0.1)
Barth Pi_ Sead_ Rocks SL-350-14 477-036 8 10 (<0.1)

i IqJcseL Point SB-34_-02 501-017 0 7 (<0.1)

Point Sat S8-344-03 501-018 0 4 (<0.1)
Lion Rock SS-3_-O& 501-008 0 2 (<0.1)
Purilim Point South S8-344-09 501-021 0 7 (<0.1)
Point Arguet to SB-342-1_ 501-011 4 6 (<0.1)

Point Conception SB-342-06 501-013 0 2 (<0.1)
(SubtotaL) 34,682 28,837

SoutJ_m _at i fgrn_a

i Point Bennett Sa-SMI-01 501-014 40 638 (1.0)
CastLe Rock SS-SlIl-02 501-005 100 126 (0.2)
S|aonton Cove SS-SilI-05 501-028 0 38 (0.1)
Marris Point to Cuyter _rbor SB-S_I-06 501-015 28 _ (0.2)

i Prince IsLm'¢l SS-SMI-07 501-0(_ 960 9'16 (1.5)
Ioffmm_ Point Area SB-SN[-08 501-029 0 4 (<0.1)
Bay Point Area SS-SNI-09 501-016 0 6 (<0.1)
Crook Po|nt to Tyter Bf_tt SS-SNI-I| 501-031 0 16 (<0.1)
TyLer Bight to J_lmJs Cove SS-Slql-12 501-032 0 50 (0.1)

Dk>rt_t Santa Rosa Zstond SB-SRl-02 501-034 30 (<0.11
Brockuay Point Area SB-S_,X-03 501-035 305 10 (<0.1)
CanadaVerde to Santa Rosa IsLand W'Base SS-Sal-04 501-036 26 (<0.1)

i Carrington Point S_-SRI-03 501-037 36 (0.1)
North Bad_,r's Bay gB-S_l-06 501-038 0 34 (0.1)
South Bocher's Bay SS-SR]-07 501-039 0 6 (<0.1)
Sierra Pablo Area SB-SaI-09 501-040 0 4 (<0.1)
South Point Area SS-S_l+11 501-042 0 6 (<0.1)

Bee Back NatnLond Area SB-S_X-13 501-0_ 0 10 (<0.1)Southuest Santa ]rosa IsLand SS-SitZ-14 501-045 0 2 (<0.1)
Fraser Point _-SZI-01 502-015 _ 14 (<0.1)

West Point kree SS-SZl-02 502-016 _ 170 (0.1)
ProfiLe Point Area SS-SZI-03 502-017 806 36 (0.1)
Cueva Veldeze Area SS-S_I-I_ 502-018 64 {0.1)
Arch lock to OiabLo Point SSoS_I-05 502-019 122 (0.2)
O_abto Rocks $8-SZ1-06 502-020 62 (0.1)
Fry's Marbor to Tuin Harbors SS-SZX-07 502-021 0 32 (0.1)

i Sppit Rock SS-SZX-06 502-013 0 16 (<0.1)Po.Ltcm Bay Area SS-SZi-09 502-022 0 14 (<0.1)
Pri_ner'$ Harbor Aree SB-SZI-10 502-023 0 18 (<0.1)
Coche Point Ih>rtheast Sa-SZl-11 502-024 liD--r- 927 144 (0.2)

Cavern Point Area SS-SZl-12 502-025 102 (0.2)

m_J
Scorpion Anchorage SS-SZ]-13 502-026 0 10 (<0.1)
Scocpion Rock.s SS-S21-14 502-010 300 154 (0.2)
San Pedro Point Area SS-SZl-15 502-027 0 18 (<0.1)

i sandst_r_ Point West SB-SZX-16 524-015 0 4 (<0.1)
VoLLeyAJ"_age to Coches Prietas Anchorage SB-SZX*18 524-017 0 22 (<0.1)
Bouen Point Area SS-SZI*19 524-018 0 10 (<0.1)
I_illoes Anchorage Rocks SB-SZ[-20 524-019 0 18 (<0.1)
GuLL IsLand SB-SZ[-22 524-001 170 162 (0.3)

t Kfnton Po|nt to Posa Anchorage SB-SZI-Z] 524-021 0 10 (<0.1)
BLock Point Northwest $8-SZ1-24 502-028 0 3; (0.1)
Armcape lsiond-West _E-ANI-01 502-007 X-7-- 5,000 1,448 (2.3)
Amu=q_ IsLand-Riddle vE-_il-02 502-008 XJ 6,310 (10.2)

t Anacapa %stond-East _°AMX-03 502-009 20(] 2,516 (4.1)
Sheg Rock SS-SSI-01 524-007 20 84 (0.1)
Santa Barbers Island SS-SSI*02 524-008 2,300 7,520 (12.1)
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sutit Island sS-SSl-03 524-009 1507 74 (0.1) II
vtzcaino Point Soutfi _-SNI-01 $24-022 %800 5,638 (9.1) m
Th_mmdo Springs Area ',_-gttl-03524-024 0 4 (<0.1)
Light Point _ost _E-SN]-04 524-02S 0 2 (<0.1)
O_,ch Uorbor Aras YE-SNI-05 525-026 0 6 (<0.1) 1

Elq_mnt Sast Beech Area W-S_I-06 525-027 _ 86 (0.1) ICor_ Rock _m VE-SNI-07 525-028 ,. ,8 302 (0.5)
Loranm Reach to Stony Point LA*CA[*01 524-037 0 2 (<0.1)
IndianRock ard Emerald Bay LA-CAI-02 524-038 0 12 (<0.1) Jib
Sh,ip Rock LA-CAI-O3 524-039 0 2 (<0.1) |Bird Rock LA-CAI-04 524-010 52 50 (0.1)
lsthmJs Cove Ares LA-CA[-05 524-040 0 18 (<0.1)
BLue Cavern Point to SpoutingCaves LA-CAI-06 524-041 0 6 (<0.I)
Empire Landing Area LA-CAl-07 524-04Z 0 4 (<0.1) !Italian Gardens LA-CAI-08 524-04.3 0 2 (<0.1)
_hitos Landing LA-CAI-09 524-044 0 4 (<0.1)
Toyon Bay LA-CAI-10 524-045 0 4 (<0.1)
Oescanso Bay LA-CAI-11 524-046 0 2 (<0.1) I
Pobb_y Beach Sc_tfl LA-CAI-12 524-047 0 2 (<0.1) |Catalina Island East End Light LA-CAI-13 $24-048 0 2 (<).1)
Silver CanyonLanding Area LA-CAI-14 524-0/,9 0 8 (<0.1)
_tna Point BorUt LA*CAI-15 526-050 0 4 (<0.1)
Little Nartx_r Area LA-CA/-16 524-051 0 10 (<0.1) i
Catalina Ilarbo¢ F_st LA-CAI-17 524-052 0 6 (<0.1) lCatalina Head LA-CA[-18 524-053 0 8 (<0.1)
Cape Cortes to IA_ale Rock LA-CAX-19 524-054 0 10 (<0.1)

Castle Rock LA-CLI-01 524-029 =0 2 (<0.1) IBird Rock LA-CLI-02 524-030 ._9 54 (0.1) tNorthaost Harbor to YtLson Cove LA-Ctt-E3 524-031 0 6 (<0.1)
China Point lste_ LA-{2.I-05524-033 0 2 (<0.1)

LoSt Point South LA-CLI-06 524-034 010 4 (<0.1) ti

Nail Point South LA-CLI-07 524-035 _i0"" 14 (<0.1) |San Pedro Bay 524-056 4 (<0.1)
La Jolla 545-009 4 6 (<0.1)
See kk)rtd 545-010 4 (<0.1) i
Point Loam 545-011 10 (<0.1) |Shelter Island Aros 545-012 10 (<0.1)

Harbor Island 5/,5-013 --11 4 (<0.1)
North Island Naval Air Station 545-014 20 254 {0.4)

(Subtotal) 11,460 27,956 I
1To(at 50,9r-_?.12 61,760

1 X, poorest; H, historical nesttrtD only; HD, no dots; a dash (-) indicates the H Uas not mJr_,.fed i
ckrtng the study period; mlber_ in brackets indicate astimtes t_sed on historicaL t_fm'lmtion.

2 Ainley and B0eketheide (1990) reported s revised estimte of 25,500 breeding birds. See text.
3 Follerty included in "Gre_ Rock to Davenportm (429-035) in Souls et el. {1;eO).

4 Fo_ierty included in N)av_ort to Pt. _nta Cruz_ (454-021) in Souls et aL. (I_BO). i
5 Formerly fnctudsd in _andy Point to Carting(on Point = (501-007) in So_ts et at. (lg_). i6 Formerly included in =lOin(on Point to Oiabio Point" (502-014) in So_[s et at. (19eO).
7 Fomerty included in =San Ilicot_ Island = (524-011) in Sou|s et at. (lg_O).
8 Not included in to(at.

9 Foneer|y included in =Bird P_¢k and N.U. San Cl_ente Island" (524-012) in S_ts et at. (lg60). i
10 Formerly included in =Seal Cove to Lost Point = (524-013) in Souls et at. (1980). 'l
11 romerty inctudod in "North Sen Diego Bay" (545-003) in Souls et at. {lg80).
12 Souls et el. (19_0) reported • total of 50,930 birds.

!
!
!
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l GL_UCOUS-r_NGED GULL

Glaucous-winged Gulls breed along the Pacific coast from theCommander Islands, Russia, across the Aleutian Islands and south
to northwestern Oregon (Spendelow and Patton 1988). In coastal

i California, they occur in large numbers in winter althoughsmaller numbers of non-breeding birds also are present during the
summer (Roberson 1985, Briggs et al. 1987, Harris •1991, Harvey et

i al. 1992). Considerable hybridization has been recorded with the
Western Gull (Scott 1971, Hoffman et al. 1978). Hybrids have
been difficult to distinguish from type-plumaged Western or
Glaucous-winged gulls because of much normal plumage variation

i and extensive hybridization in these species well beyond theregion of overlap of breeding ranges (Bell 1992). No birds in
the type-plumage of Glaucous-winged Gulls were found nesting in

i 1989-1991 in California. However, we did observe nesting birdsin nearly type-plumage in northern and central California which
we have referred to as hybrids although they may have been pure
Glaucous-winged Gulls as well.

_ California

i In 1989-1990, Glaucous-winged x Western Gull hybrids at 4possible nesting colonies in northern California. On 1 August
1989, 2 hybrids circled observers (along with several Western

i Gulls) when they were disturbed by our landing on Little River• Rock. These birds were later seen roosting there and we did not
establish if they were nesting, given the late survey date. At
Gull Rock and Shell-Wrights Beach Rocks (subcolony 14 on Map 52),

I Sonoma County, single hybrids were observed in incubating postureon nests on 5 June 1989. Neither mates were present. At the
Central Humboldt Bay colony, 2 hybrids were observed together at

J the same site on 2 and 7 July 1990 on an old wharf (subcolony 05on Map 16). These birds did not harass observers when
approached closely in a boat, as did two pairs of nesting Western

i Gulls there. No nest was found. Another hybrid was observed at
subcolony 02 at Central Humboldt Bay on 2 July 1990. This hybrid
was paired with a type-plumaged Western Gull and was attending a
nest containing at least 2 chicks.

i Central California

g A hybrid was seen flying past a breakwater at Alameda NavalAir Station in San Francisco Bay on 28 June 1990 (subcolony 13 on
Map 100). Only 1 nest with a type-plumaged Western Gull in
attendance was noted. L. Collins (pers. comm.) noted a probable

i hybrid paired with a Western Gull at this location earlier in the1990 breeding season.

!
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BLACK TERN i

Interior colonies of the Black Tern in California were not

surveyed in 1989-1991. Colonies have been reported historically i
at: Tule Lake and Alturas Meadow, Modoc County; Eagle Lake, I
Lassen County; Lake Tahoe, E1 Dorado County; Sacramento River;
San Joaquin River (near Merced) and Los Banos, Merced County; i
Buena Vista Lake, Kern County; and Lake Merritt (near %
Castroville), Monterey County (see summary in Grinnell and Miller
1944). Breeding populations have been much reduced due to &,
changes in nesting habitats from agricultural and water ldevelopments.

An thorough survey of interior colonies is needed to assess i
the current-breeding status of Black Terns in California. I

GULL-BILLED TERN l

Gull-billed Terns were first recorded nesting in California
in 1927 when about 1,000 birds bred on small islets at the south
end of the Salton Sea, Imperial County (Pemberton 1927). This g
colony apparently has declined due to rising water levels which
have covered nesting islets (Garrett and Dunn 1981). At least i
120 birds successfully bred there in 1991 (McCaskie 1991). Sixty g
breeding birds were reported at the South San Diego Bay, San
Diego County, colony in 1991 (McCaskie 1991). m

Further information on the California breeding population of
Gull-billed Terns will be included in the final draft of this

report, l

l
l
i
l
I
l
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Figure 33. Percentage of marine and estuarine breeding

i population of Gull-billed Tern in coastal regions ofCalifornia, 1989-1991. Symbols as in Figure 19.
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ClSPLKN TERN I

Caspian Terns breed in many parts of the world. Breeding
populations are scattered throughout many areas of North America. i
In California, Caspian Terns historically bred only at interior g
lakes and marshes. However, birds emmigrated to coastal sites in
Arcata, San Francisco, Monterey and San Diego bays starting in i
the 1910's as part of a major expansion throughout the Pacific |
coast population (reviewed in Gill and Mewaldt 1983).

Sowls et al. (1980) reported on 3 coastal California i
colonies in 1979-1980 (Table 26). In 1989-1991, we did not l

survey Caspian Tern colonies. Instead, we have provided
estimates provided by other researchers (e.g. San Francisco Bay
Bird Observatory [SFBBO ]). g

Northern CaliforDia
JOnly 1 colony has ever been reported on the coast of

northern California at the Arcata Bay Sand Islands (Humboldt Bay
National Wildlife Refuge). Over one hundred nests (200+ breeding R
birds) were reported on the largest of these islands ("Sand Q
Island") in 1966 (Harris 1991, ¥ocom and Harris 1975). By 1969,
the colony had moved to a smaller nearby islet and only contained em
27 nests. This colony has not been recorded since 1969 (Harris |
1991). An increase in the local gull population resulting from a
nearby waste refuse site may have increased predation and caused mm

colony abandonment there (E. Nelson, pets. comm.). This colony i
was not active when investigated on 2 July 1990. Sowls et al. w

(1980) mistakenly considered this colony as "present" in 1979-
1980. Large numbers present in Humboldt Bay in summer might
indicate that local nesting still occurs somewhere (Harris 1991) m
or at least a source of future recolonists still exists.

Central _ I

San FranciscQ _ - In 1989-1990, 2,818 birds nested at five
active colonies in this area (Table 26). Colonies were located i
mostly on salt pond levees, although colonies at Brooks Island J

and Alameda Naval Air Station were on a sand spit and sand fill,
respectively. These terns were reported only recently to nest in
San Pablo Bay at Little and Knight islands. Caspian Terns also e
were known to have nested at three other areas in San Francisco

Bay. These areas were abandoned due to maintenance of salt pond i
levees. |

Caspian Terns were first reported nesting on salt pond
levees in San Francisco Bay in 1916 (Grinnell and Miller 1944).
Between 1926 and 1943, numbers increased from 300 to 800 breeding
birds and other nearby colonies arose (DeGroot 1931, Miller
1943). This increase continued up to about 3,000 birds through
the 1970's. In 1981, south San Francisco Bay populations U
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I numbered between 1,175 2,225 (Rigney Rigney 1981).
and birds and

Through the 1980's, numbers and colony locations have oscillated
and the population has declined due to disturbance from

i maintenance of salt pond levees (SFBBO, unpubl, data). Newly-formed colonies probably have consisted of displaced birds from
abandoned colonies. A recent summary of nesting in San Francisco

i Bay has been prepared by Harvey et al. (1992).
W

Monterey _ Area - The only other known colonies of caspian
terns in central California colonies have occurred in the

1 vicinity of Elkhorn Slough in the central Monterey Bay Area. In
lm 1991, 20 birds bred at a newly-formed colony at the Elkhorn

Slough Estuarine Reserve (D. Serdehely, pars. comm.) (Table 26).

I Nests were on salt marsh islands created in the early 1980's aspart of a wetland restoration project by the California
Department of Fish and Game. No other colonies were found in

this area during USFWS surveys in 1989.
Caspian Terns have bred historically at 2 other nearby

locations. The well-studied Elkhorn Slough Salt Ponds colony was

last active in 1980 (Harvey 1982)Changes in salt pond levees
I

caused terns to abandon this site. A _etland restoration project
at the old salt ponds may create new nesting habitat for terns.

i A small colony of Caspian Terns bred unsuccessfully at theSalinas River New Mouth (now in the Salinas River National
Wildlife Refuge) in 1983 (J. Warriner, pars. comm.).

. Southern California

Birds were first reported to nest in the coastal region of

i southern California in 1940 when a colony was discovered on saltpond levees at South San Diego Bay, San Diego County (Emblen
1954). About 900 birds and 818 birds bred at this colony in 1980

and 1981, respectively (Sowls et al. 1980, Gill and Mewaldt1983). In 1986, birds began nesting on sand-fill islands at the
Bolsa Chica Ecological Reserve, Orange County (Collins et al.

i 1991).Further information on Caspian Terns nesting along the coast
of southern California will be included in the final draft of

i this report.
Interior C_lifo_ia

Caspian Terns historically nested only at inland lakes and
marshes in interior California. Former colonies were reported
at: Tule Lake, Modoc County; Sutter Basin (Sacramento Valley),

i Sutter County; Buena Vista Lake, Kern County; and at thesoutheastern end of the Salton Sea, Imperial County (see summary
in Grinnell and Miller 1944). Some or all of these colonies have

t!_ been abandoned since the early 1900's due to man-related
m alterations of those areas. The Sacramento-San Joaquin vallies
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were abandoned by the 1950's and the Salton Sea area by about •
1960 (Gill and Mewaldt 1983). Gill and Mewaldt (1983) reported n

small colonies active in the 1970's at several other locations:

Lower Klamath Lake (Lower KlamathNational Wildlife Refuge), Big i
Sage Lake, and Meiss Lake, Siskiyou County; Clear Lake (Clear m
Lake National Wildlife Refuge) and Goose Lake, Modoc County;
Hartson Reservoir, Lassen County; and Mono Lake, Mono County. i
Other recent nesting has been reported at the South Evaporation n
Basins, Kings County (Campbell et al. 1985), the Tulare Lake
Drainage District ponds, Tulare County (Erickson et al. 1986);
and the Tule Lake lower sump (Tule Lake National Wildlife n
Refuge), Siskiyou County (P. Moreno, pers. comm.). g

Summary I
The 1989-1990 estimate of 2,838 breeding Caspian Terns on

the coasts of northern and central California was 389% higher i
than estimated in 1979-1980 (N=580 breeding birds) (Table 26). |
This increase was partly due to true increases in the San
Francisco Bay region since historical times although increases
were larger than reported in Sowls et al. (1980). Decreases in i
this area also have occurred since the early 1980"s, mostly due g
to maintenance activities at salt pond levees causing poor
breeding success and colony abandonment. Caspian Terns no longer m
nest at three areas in Arcata and Monterey bays. #

Many interior colonies have been long abandoned and current i

breeding populations there probably have been much reduced. •
Changes in nesting habitats due to agricultural and water g

developments have resulted in population decline. Many interior
colonies have emmigrated to coastal estuaries. Unfortunately,
little current information is available on interior colonies. B

A thorough survey of interior colonies is needed to better g
assess the current breeding status of Caspian Terns in |
California. Annual monitoring of population size, breeding
success, and changes in nesting habitat should be conducted at Ii.

major coastal and interior colonies to detect and explain •
population trends. Measures should be taken to restore and/or U
protect nesting habitat.

!
t
I

" I
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Figure 38. Percentage of marine and estuarine breeding

i population of Caspian Tern in coastal regions ofCalifornia, 1989-1991. Symbols as in Figure 19.
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Table _. _ o_ breeding Casp(an Ter_ at each c_Lony in Brine and estuarine habitats in II
California in 1979-1980 (S_Ls et ai. lgGO) and in lge9-1991 (This study).

Cg|ow_M_ber _ of Breedirm S'}_ I CP_-r'cmm_} 1
P,.9{,9fir'_ reP. _ F'.,S 1975-19e0 1989-1991 lira

Northern _l i fq_qi_ i
Arcata Bay Sand lsLards 2 ItU-/_4-01 325-066 IX] I ( )

ce_t _ff_rni, iL_ttie Island SFB-NA-01 404-050 ( ) H ( )
ICn|ght Island SFB-SM-01 404-053 ( ) 76 ( )
Brooks Island ArM SFB-CC-17 429-065 { ) 120 ( ) _..

,,..,,..,..,,,,.,,.,,. _.,.,..,o,2,-0,0 _ ,,_ _ lBai_mbefgPtmt No. 1, Pond Mos. 2, 4 end 7 SF1Z-AL-21 429-084

Plant lio. 2, PondN_. 4 arid 5 SF1-AL-32 430-001 [

Etkhorn Slough Salt Ponds N0-364-02 454-003 180
Etkhom SLoughEstuarir_ Reserve N0-364-03 454-058 ( ) 20 ( )
Sltir_s River MewI_Jth N0-364-06 454-060 0 ( ) M ( )

_m _attforn_ i
(Deta needs to be scmmrized)

1
X,, present; H,, historical netting only; a dish 1-1 indicates the colony _a_ not lurveyad during the study
period; estiitel in b_lckets [ ) Ire besed on historical information, i

2 ForaerLy (ncLudld in "OLd Arcata Uharf" (325-038) in SovL$ et aL. (1980) (see text). I3 Blot included fn ScaLa et aL. (lgeO).
4 _(y included in "Coyote Creek" (_019} in _Ls et el. (1_).
5 TotaLs tnct_-, northern and _r_l California only.

I
II
II
i
ii
Ii
ii
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I FORSTER'8 TERN

Forster's Terns breed primarily in interior North America,

i with other scattered colonies on the coasts of the Atlantic andPacific oceans as well as in the Gulf of Mexico. These terns

usually nest on islands in lakes or in marshes. In California,

O they historically bred almost entirely at interior sites(Grinnell and Miller 1944).

Sowls et al. (1980) included estimates for 5 colonies in

i central California, based on available information in theliterature. In 1989-1991, we did not survey Forster's Tern
colonies. Instead, we have reported population estimates

I provided by other researchers (e.g. San Francisco Bay BirdObservatory [SFBBO]).

i Central
San Francisco Bay - In 1989-1990, 3,550 birds nested at 21 active
colonies in this area, correspnding to 67% higher numbers than

i reported in Sowls et al. (1980) (Table 24). Nesting has beenreported only recently in San Pablo Bay at colonies at Island No.
2, Knight Island and White Slough. Other nesting areas in south

i San Francisco Bay have been used historically but have beenabandoned due to disturbance from maintenance of salt pond
levees.

I Forster's Terns were reported nesting pond
first on salt

levees in San Francisco Bay in 1948 when about 200 birds bred at
the colony found at the Baumberg Plant No. I (Pond No. 16)(Sibley

I 1952). Since then, numbers of birds and colonies have increasedsteadily in this area with about 2,400-4,000 birds estimated in
1971-1972 (Gill 1977). Numbers peaked in 1981 at about 5,000

i birds (Rigney and Rigney 1981). In the 1970's and 1980's,numbers and colony locations have oscillated and the population
has declined due to disturbance from maintenance of salt pond
levees and predation from introduced Red Fox (VulDes vulD_s)

l (SFBBO, unpubl, data). A recent of nesting in the San
summary

Francisco Bay area has been prepared by Harvey et al. (1992).

i Other centra_ California coloDies - Outside of San Francisco Bay,the only Forster's Tern colonies known in this region have been
located in the central Monterey Bay area. Since the early

i 1900's, birds nested on salt pond levees at the Elkhorn SloughSalt Ponds (Sibley 1952). This colony was last active in 1980.
Changes in salt pond levees caused terns to abandon this site.
Another colony reportedly occurred at the Salinas River New Mouth

I (now in the Salinas River National Wildlife Refuge) in 1949 (H.Cogswell, pers. comm.).

!
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¢_ifornia i

Forster's Terns have bred in South San Diego Bay, San Diego
County, since about 1962 (Garrett and Dunn 1981). This colony 1
contained about 2,000 breeding birds in 1980 (Sowls et al. 1980). m
Another colony formed recently at the Bolsa Chica Ecological
Reserve, Orange County (Collins et al. 1991). Further
information on the southern California Forster's Tern breeding g
population will be included in the final draft of this report.

l
Forster's Terns nested historically at several localities in

interior California, including: Willow [Creek] Ranch, Modoc 1
County; Eagle Lake, Lassen County; Lake Tahoe, E1 Dorado County; l
"Sacramento Valley"; Los Banos, Merced County; and Buena Vista
Lake, Kern County (see summary in Grinnell and Miller 1944). m

Since 1970, birds have nested sporadically at the south end 1
of the Salton Sea, Imperial County. In 1978, 400 birds bred at
the north end of the Salton Sea, Riverside County (Garrett and l
Dunn 1981). Only 6 Forster's Terns were reported nesting at the m
south end of the Salton Sea in 1991 (McCaskie 1991). Birds also
have nested recently at Sheepy Lake (Lower Klamath National 1
Wildlife Refuge), Siskiyou County; Tule Lake lower sump (Tule |
Lake National Wildlife Refuge), and possibly at Clear Lake
Reservoir (Clear Lake National Wildlife Refuge), Modoc County (P.

Moreno, pers. comm.), l

Summary

In 1989-1990, 3,550 breeding Forster's Terns were estimated U
at 21 colonies in northern and central California, corresponding
to 60% higher numbers than reported by Sowls et al. (1980) (Table lm
24). All active colonies were found in the San Francisco Bay 1
area. Higher numbers in this area resulted from increases over
historical numbers. However, most of Sowls et al. (1980)
estimates were based on numbers provided in the literature. 1
Thus, their estimates did not reflect increases up to 1979-1980. W
Since 1980, declines have occurred at these colonies due to human
disturbance and predation. Forster's Terns have abandoned 2 ll
areas in Monterey Bay. Declines at interior colonies have been l
related to man-caused habitat alterations, mainly agricultural
and water developments. However, there is little information on m
current populations and colony locations in this broad area. |

A thorough survey of interior colonies is needed to better
assess the current breeding status of Forster's Terns in 1
California. Population sizes, breeding success, and changes in @
nesting habitat should be monitored annually at major coastal and
interior colonies. Measures should be taken to restore and/or i
protect nesting habitat. l

1-180 i

l



I

I
_ rll

i
i
i

FORSTER'S
t TERN

| =[] - " 3,5 5 0 birds
- 100 21 colonies

I

!
,!i

| ._ NS

| '_ t) NS

NS

t
Figure 34. Percentage of marine and estuarine breeding

i population of Forster's Tern in coastal regions ofCalifornia, 1989-1991. Symbols as in Figure 19.
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Tmbte 24. Mtmbersof breeding Forste_'s T_ at each colony in iar_no and esttartr_ habitats in 1

Catffornla Jn 1975-1980 (So, Is et al. 1980) and in 1989-1991 (This study). 1

_oL(my M_r liar" of Breedino Birds I (Percent) /
1CoLony._ r_ _ 1_-19e0 19_-t_

Cent_l Cal ifornta 1

|
[night lsLmd SFI-S_-01 _-053 " ( ) 2"/0 ( )

BmJ_rg PLant No. 1, Prod 10 SF1-AL-16 _9-01S __2 81A ( )ilamberg PLant Mo. 1, _ Eo. 8A SFB-AL-18 _9-(_1 ) 313 ( )
ILaLmbergPLant No. 1, Pond No. 68 SFB-AJ.-19 L_9-002 - ( ) ( )
Batmberg PLant No. 1, Pond Nos. 2, 4 and 7 SFB-AL-21 429-064 [614] 3 ( ) H { )
Batmberg Ptmt No. 1, Pand Mos. &, S and 7 SFB-AL-22 _9-005 - ( ) 94 ( ) _l
Ptmt Ido. 1, Pond Iio. 1A SFB-AL-24 L_9-087 - ( ) I ( ) 1Print Io. 1, Pond No. 2A SFB-AL-2S 429-088 - ( ) 125 ( )
PLa_ llo. 1, Pond No. 3A SFB-AL-26 L_9-OB9 "z ( ) H ( )
EGObdio T_r.s SFB-AL-28 429-091 H" ( ) II ( )
PLant No. 1, Pond No. 3 S_B-AL-29 429-092 ( ) 99 ( ) /

Pimt No. 1, Pond No. 1 SFB-AL-30 429-093 _ ( ) 206 ( ) |PLant lio. 2, Pond Mos. 11 and 26 SFB-AL-31 429-09_ ,k ( ) Id ( )
Atviso PLant, IXondNo. A17 SFi-SIt-01 430-002 - ( ) 25 ( )
Air|so Plant, Pond No. A18 SFB-SI_-02 4.30-003 - ( ) II ( ) 1
Atvtso PLant, P_ No. A!6 SFB-SR-03 4_30-0G5 C ) 43 ( ) IAL_iso PLant, Pond No, A8 SI_-SR-05 430-006 ( ) 1S8 ( )
Atviso Plarrt, Pond lo. AT SFB-S;I-06 429-095 ( ) 95 ( )

Atviso PLant, Pond Mo. AdS SFB-S_-O7 L,29-096 _ { ) 194 { ) lAtviso Ptarrt, _ No. AS SFB-S_i-OS &29-09"/' [1,_]5 ( ) H ( )

lAtviso PLmnt, I_ No. B2 SFO-SII-09 429-098 ( ) 480 ( )
Atviso PLant, Fond No. A1 SFO*S_-IO 429-099 ( ) 38 ( )
Charleston SLough SPB-SR-11 &29-100 ( ) 2S0 ( )

RodmmodC|ty PLant, Pond No. 1 SFB-SM-01 429-101 --4 ( ) 100 { ) i
iledl_ City PLant, Pond No. 3 SFB-SM-02 429-102 60 ( ) H ( ) |Ika|r IsLand, Pond Mo. AIO SFB-SM-Q3 429-103 ( ) M ( )
k|r island, Pond Mo. A9 SFB-SM-O_ 429-104 ( ) ti ( )
Blip lstmnd, Pond No. B.3 S_-SM-I)5 429-105 ( ) H ( )
lleir lstnnd, lxond No. B1 (Eut) SFB-SM-06 429-106 ( ) 63 ( ) i
Oyster Point Aree SFB-SIq-09 429-109 ( ) 10 ( ) |
Et_.orn SLot_h SILt Ponds P10-36_-02 4_-_ 95, ( ) H ( )
SaL_rms Ri_er la_ Nouth 1¢0-364-06 4_-060 _ ( ) N ( )

Southern CaLffornia I
{Dste witt be _ncLuded _n re_sion)

1
1

H, histor_cat nest_r,_ only; _ dash (-) _nd_catecl that the area _ not _ during the study period;

estlmtes 'in breclcets [ ] were besecl on wevious irrFormtio_. 1
2 FOrlerLy caLLed "ALto C_ in So_Ls et aL. (19e_). 13 For_rly included in "Coyote 8ilLs" (629-017) in SoeLs et at. (1960). Ue estimted 768 birds at this

¢olorly.
4 Mot included in So_ts et el. (1960).
5 Foruerty included in "6uadoZupe Slough" (429-020) in Souls et oL. (1_). 1
6 TotaLs uere for central CaLifornia only. m

|
i
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I LEAST TERN

Least Terns nest in many scattered parts of North America,

i where 5 subspecies occur: on the coasts of the Atlantic Ocean andthe Carribean Sea (S. a. antillarum); in interior areas of the
Mississippi basin (S. _. _thalassos); on the eastern coasts of

i Mexico and the West Indies (_S.a. mex_cana and __t___IF_); and onthe coasts of California and Baja California, Mexico (S. _.
browni) . They nest primarily in loose colonies on beaches and

i sand dunes. The California subspecies nests as far north as the
San Francisco Bay area. It is the most isolated subspecies and
was listed as an endangered species in 1971.

I Sowls et al. (1980) provided breeding population estimatesfor 7 colonies in northern and central California (Table 25),
based on data from surveys carried out by several researchers for

i the California Department of Fish and Game. Since 1979-1980,tern colonies have been monitored annually. Least Tern colonies
were not examined during USFWS surveys in 1989-1991. Instead, we
have provided breeding population estimates provided by the

i California Department of Fish and Game and other researchers.

Central California

I San Francisco Bay _rea - In 1989-1990, 178 birds nested at 4
areas in San Francisco and Suisun bays, corresponding to 2% lower

i numbers than reported in 1979-1980 (N=182 breeding birds)(Figure35, Table 25). Least Terns have nested historically at 10 other
locations in San Francisco Bay which were not active in 1989-
1990. All colonies in the San Francisco Bay Area have been

I located on man-made habitat (i.e. salt pond levees, air fields).Many sites have been abandoned due to habitat alteration and/or
human disturbance (i.e. development, maintenance of salt pond

I levees).
Least Terns were first reported nesting in San Francisco Bay

! at Ballena Bay, Alameda County, in 1967 (Chandik and Baldridge

I 1967) after being suspected of nesting in the vicinity
general

for several years. Shortly thereafter, other nesting sites were
discovered nearby at the Alameda Naval Air Station, Bay Farm

i Island, Bair Island and the Oakland International Airport. TheBallena Bay and Bay Farm Island nesting areas became residential
areas and unsuitable for nesting by the early 1970's. Since the

i mid 1970's, Least Terns have nested peripherally at many newnesting areas but the only substantial colonies that have
persisted over time still occur at the Alameda Naval Air Station
and the Oakland International Airport. Overall, numbers of Least

I Terns in San Francisco Bay appeared to be stable, althoughpredators and changes in habitat continue to threaten colonies.
Atwood et al. (1979), Erickson (1985) and Harvey et al. (1992)

i have provided summaries of the history of nesting by Least Ternsin this area.

i 1-183
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San lais ObisDo and Santa Barbara counties - In 1989, 94 birds J
nested at 6 colonies along the southern coast of San Luis Obispo i
county and the northwestern coast of Santa Barbara county (Table
25). This total corresponded to 24% lower numbers than reported i
in 1979-1980 (N = 124 breeding birds). Birds nested on natural I
sand dunes and beaches. Least Terns also have nested at 2
locations in this area which were not active in 1989. i
Other colonies - No other active colonies were known in central i
California in 1989-1990. The central Monterey Bay area
historically supported nesting Least Terns with colonies located i
on natural sand dunes and beaches near estuaries (i.e. Elkhorn J
Slough) (Table 25). They have not been reported nesting in this
area since 1956 when terns still bred at Palm Beach and Salinas m
River Old Mouth. Birds apparently emmigrated to the San |
Francisco Bay area (see above). Nesting Least Terns may have
left Monterey Bay due to changes in local estuaries and pollution i

(Davis and Baldridge 1980). B

southern 9alifornia
in

Several Least Tern colonies occur on beaches and man-made g
habitats in this area. Data on the southern California Least

Tern breeding population will be included in the final draft of m
this report. |
Summary

m

In 1989-1990, 264 breeding Least Terns were estimated at i0 B
colonies northern and central California, corresponding to 10%
lower numbers than reported in 1979-1980 (Table 25). Although
numbers of Least Terns have fluctuated between years, the central m
California population appearred to be fairly stable. Birds were
not found nesting at 16 historical nesting sites. None were ms
found at the historical Monterey Bay area locations. Numbers for |southern California colonies will be included in the final draft

report, i

!
!
!
!
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Figure 35. Percentage of state breeding population of Least Tern

in coastal regions California, 1989-1991. Symbols

i as in Figure 19.
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Table 25. N_bers of breeding Lint Toms at em_ colony in CaLtfornia _n 1975-1_0 (S_Ls et at. lg80) •
and tn lg89-1_1 (This study). I

¢otor_y _ _ of ereedirm Birds 1 (Per'cent) 1
HIcotonv_ , _ _F'W 1?7P-I_mQ 1_-1?_

Cent_ t CaLifornia am

Pacific Gas and SLectr|c Ptar_, PtCt_ SFB-C_-01 4_5-002 0 8 ( ) I
Port Chicago AttSed Chemical PLant SFB-C_-02 L_5-O_ 0 H ( )
Oay Or_doe TotL Ptm Po|nt SFO-AL-G; 429-070 0 U ( )

ALamedabla_t Air StetSon SFB-Ai-IO 429-010:280 144-150 ( ) i
hLLtna Bay SF6-AL-11429-076 _ H ( ) m

Fa_l IsLand S_8-AL-12 429-077 1_ H ( )

OakLand International Airport SFI-AL-t3 429-011 18 ( )
Oay_rd Marsh, Basin 3A SFB-AL-15 429-079 2 ( ) l

B_mb_Q Pton_ Ho. 1, PondMos. 10 and 11 SFB-AL-17 429-060 I ( ) !PLant No. 1, PondHos. 1, 2 and 7 S4_-AL-ZO 429-063 [80] 4 H ( ) am
plant Mo. 1, Fond Bo. 1A I_hwest SFO-AL-;[34,29-066 H ( )
P*ant Ido. 1, Fond Nos. 4, 5, 6 ard 7 SFB-AL-27 429-090 O, H { ) __

City Plfrt, Pond No. 3 SFB-SN-02 429-102 I M ( )

IBa|r Zstand, Pond No. B1 (East) SFB-_4*06 429-106 i ( )
Palm Beech SC-3L_-OS 454-056 H ( )
SeLinu i_ver Old Ncuth PlO-_-01454-057 H ( ) :
I_ Cojo Stot_h RO-_-05 454-059 H ( ) am
S_l_rm_ Rl_-r ml_ mouth N0-364-06 4_-_ fi ( ) lI_rro Bay Spit SL-3_2-09 477-046 0 " i ( )
Oso FLaco Lake _orth SL-3_50-15 477-047 0 6 ( )
Oso Ftaco Lake South S!.-350-15 477-037 12-20 H ( )
G_datt4pe I)txm_ North_ SL-_J#,-01 501-023 0 x ( ) _i
OuadatupeDurm_ South.+ _-_-01 501-001 40 40 ( ) mS_ Antonio Creek S8-_L_-07 501-024 _ S_-6_6 6 ( )
P_is_m Point SB-_-08 501-025 HI)--I 36 ( )

Santa Ynoz Estuary S8-34_-10 501-026 0 ' : 6 ( ) i_

|Southern C_| tfornla

(Oata needs to be w.imrized)

Z74"_7 258"Z_7 m

1 H, historical ne_t|r_ only; X, breeding; II), no data; ntabers in brackets [ } indicated estimates based on

hist_|_( irtforlat ion. i2 Mot included +n SouLs et at. (I_0).
3 Recorded dur|ng study period but not included in toter.
4 FormerLy _nctuded in "Coyote IliLts = (429-017) in So_Ls et aL. (1960). Weesti,mted 100 birds.

5 FmlerLy included in _|r IsLand" (429-016) in S_F,s et at. (1900). _[
6 Fomerty included _n "San Antonio Cre_ and Put,sire Point • (501-003) _n So_Ls et at. (19_0). |7 TotaLs included c_ntrel Ca[L_fornJa only.

i

I
i
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i ROYAL TERm

Royal Terns were first reported nesting in California in

i 1959 when one pair bred at the south end of San Diego Bay, SanDiego County (Gallup and Bailey 1960). Nesting also was reported
in 1960 but was not recorded there again until 1980 (Small 1960,

I Schaffner 1985). Small numbers also began nesting at Bolsa ChicaEcological Reserve, Orange County in 1988, where 4-20 birds bred
in 1988-1990 (Collins et al. 1991).

i Further information the California breeding population of
on

Royal Terns will be included in the final draft of this report.

I
i
i
i
l
I
g
I
I
i
I
i
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Figure 36. Percentage of state breeding population of Royal Tern

in coastal regions California, 1989-1991. Symbols 1
as in Figure 19. I
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l ELEGKNT TERN

Most of the world population of Elegant Terns breeds at Isla

l Raza in the Gulf of California, Mexico (Walker 1965, Wilbur1987). In 1959, the first recorded nesting in the United States
occurred on salt pond dikes at South San Diego Bay, San Diego

County, California (Gallup and Bailey 1960). Numbers at thiscolony ranged between 1,412-1,722 breeding birds in 1980-1982
(Schaffner 1985). In 1987, 62 Elegant Terns first bred at the
Bolsa Chica Ecological Reserve, Orange County, where numbers

i ranged from 900-2,400 birds in 1988-1990 (Collins et al. 1991).Birds at Bolsa Chica nested on sand-fill islands created for

nesting Least Terns.

l Further information on the California breeding population of
Elegant Terns will be included in the final draft of this report.

i
1
!
1
I
I
I
l
i
!
I
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Figure 37. Percentage of state breeding population of Elegant
Tern in coastal regions California, 1989-1991. i
Symbols as in Figure 19. |
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I BLACK SKIMMER

Black Skimmers were first reported nesting in California in

I 1972 when 5 nests were discovered at the south end of the SaltonSea, Imperial County (McCaskie et al. 1974). Birds have
continued nesting there with 160 birds attempting breeding in

1991 (McCaskie 1991). One pair bred within a colony of CaspianTerns at the Tulare Lake Drainage District ponds, Kings County,
in 1986 (Erickson et al. 1986). In coastal California, Black
Skimmers have nested at Bolsa Chica Ecological Reserve and at

i upper Newport Bay, Orange County, Bay,
and at South San Diego San

Diego County (Mccaskie 1986, 1991; Sowls et al. 1980).

I Further information on the California breeding population ofBlack Skimmers will be included in the finaldraft of this

report.

i
t
I
I
I
I
I
I
i
I
i
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Figure 39. Percentage of marine and estuarine breeding

population of Black Skimmer in coastal regions of im
California, 1989-1991. Symbols as in Figure 19. I
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i COMMON MERRE

Common Murres breed along much of the coasts of the north

i Pacific and north Atlantic oceans. The subspecies _. a.californic_ nests from southern British Columbia to central
California. Within this region, several geographically-separated

t populations occur. Two of these populations occur in northernand central California, respectively. Murres are an extremely
important and visible part of the seabird resource in California,
being the most abundant nesting species and having the greatest

J biomass of all breeding species in the state (Sowls et al. 1980,Ainley and Boekelheide 1990). Murres lay their eggs on the bare
surface of the ground or on cliff ledges and nest in very large

l and dense colonies on islands and mainland cliffs. Murres aredifficult to count accurately because they nest shoulder to
shoulder in dense aggregations and portions of colonies often

i occur in locations which are difficult to observe from ground or! boat vantages (e.g. high cliffs and slopes and flat tops of tall
rocks and islands).

i Using oblique-overhead aerial photographs that provide viewsof all colony areas, birds can be counted carefully on enlarged
projections of photographs to provide standardized and repeatable

l estimates of population size (Takekawa et al. 1990). Since 1979,murre censuses have been conducted almost annually at many
colonies in California. By 1986, techniques had been fully
refined. In 1989, we focused on conducting similar detailed

i surveys at using photography (see methods)
all colonies aerial

for comparison with past and future surveys using the same
refined techniques discussed in Takekawa et al. (1990; see

I methods ) .

l In 1989, 258,010 breeding birds were estimated at 15 active
colonies (including 1,927 breeding birds at 3 newly-discovered
colonies at Rock R, Rockport Rocks, and Goat Island Area)(Figure

i 40, Table 27). This total corresponded to almost identicalnumbers overall as in 1979-1980 (as reported in Sowls et al.
1980; N=258,050) and 1% lower numbers at 12 colonies known

I previously. In addition, Briggs et al. (1983) reported 85 murresat Bruhel Point Rocks, Mendocino County, in July 1982 but not in
May 1980-1982. Thus, although these may have been prospecting

i birds, nesting habitat did not appear to be very suitable and wedid not consider this to have been a breeding colony. At 12
previously-known colonies, 8 colonies had higher numbers
(Range=19-626%) and 4 colonies had lower numbers (Range=9-44%) in

l 1989 than in 1979-1980 (Table 27)
o

Trends at 5 colonies were examined more closely because they

l have been surveyed frequently in recent years, including 1979and/or 1980, 1982, and 1986 (Sowls et al. 1980, Briggs et al.
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1983, Takekawa et al. 1990). False Klamath and Green rocks had •
10% lower numbers in 1986 than their 1982 peaks; these slight m

declines continued with 9% and 8% lower numbers, respectively,
from 1986 to 1989. However, at Flatiron Rock, 13% higher numbers i
were found in 1986 compared to the 1979 peak; this increase |
continued with 23% higher numbers from 1986 to 1989. At the
small colony on Redding Rock, the trend changed from 24% lower am
numbers (1980-1986) to 109% higher numbers (1986-1989). This B
increase occurred despite known disturbances to breeding murres
at Redding Rock. For example, in mid May 1989 (before our aerial
survey), U. S. Coast Guard personnel landed on the rock by i
helicopter to maintain the light, causing birds to flush from and
abandon their eggs. At Castle Rock National Wildlife Refuge, the
largest colony in California, pre-1986 estimates were considered •
to be overestimates by Takekawa et al. (1990). Numbers were 8% n
higher in 1989 than in 1986, suggesting a slightly increasing
trend there. If murre numbers at Castle Rock were the same in

1979-1980 as in 1986, then 1989 numbers for northern California •
overall would have been reported to be about 11% higher. In any J

case, this population appeared to be either stable or slightly
increasing. Murre numbers also increased in northern California i
through the 1970's (Osborne 1972, Sowls et al. 1980). g

The discovery of the Goat Island Area colony extended the i
range of the northern California population south by about 25 |
miles (40 kin). Together with the establishment of the Rockport
Rocks colony and higher numbers at the Cape Vizcaino colony, a

slight expansion appeared to be occurring in this area. i

Central California

In 1989, 93,326 breeding birds were estimated at 8 active l
colonies (including 358 breeding birds at 1 newly-discovered
colony at Millers Point Rocks)(Figure 40, Table 27). This total i
corresponded to 40% lower numbers overall than in 1979-1980 |
(compared to the total of 105,100 breeding birds reported in
Sowls et al. [1980] plus 51,540 breeding birds at the North
Farallon Islands in 1980 as reported by Takekawa et al. [1990]). R i
At 8 known colonies in 1979-1980, 7 had lower numbers (Range=
8-73%) and 1 colony (Devil's Slide Rock) no longer existed in
1989 (Table 27). Briggs et al. (1983) first discovered 105 i
breeding murres at Millers Point Rocks in 1980 which increased to m
830 breeding birds in 1982. In addition, 30 birds were seen at
Martin's Beach, San Mateo County, in July 1981 but not in May i
1980-1982. As for Bruhel Point Rocks in northern California, we B
did not consider this location to have been a breeding colony.
The San Pedro Rock colony was heavily impacted by egging in the

late 1800's and has been inactive since 1908 (Ray 1909). I
i

The decline of the murre population in central California
during the 1980's has been well documented, based on aerial •
surveys in 1979, 1980, 1982, 1985, and 1986 (Sowls et al. 1980, |
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I Briggs et al. 1983, Takekawa et al. 1990) and annual ground and
boat surveys at the South Farallon Islands (Carter 1986, Ainley
and Boekelheide 1990). This population was increasing steadily

i through the 1970's and early 1980's until a series of events sentit into a steep decline. From recent peak colony sizes in
1980-1982 to 1986, the population declined by 53% due to high

I mortality in gill nets (CDFG 1987), compounded by mortality fromthe 1984 Puerto Rican, 1986 A_x Houston and smaller oil spills
(PRBO 1985, Ford et al. 1987, Page et al. 1990) as well as the
severe 1982-1983 ENSO event (Stenzel et al. 1988, Ainley and

I Boekelheide Individual colonies declined
1990). 46-100%,

including the loss of the Devil's Slide Rock colony. In 1987,
fishing regulation changes vastly reduced gill-net mortality and

I no large mortalities from oil spills have been documented in thisarea between 1986 and 1989.

i From 1986-1989, this population declined by 15% (using atotal of 108,530 breeding birds reported in Takekawa et al. 1990
plus 830 breeding birds at Miller's Point Rocks in 1982 reported
by Briggs et al. 1983). This decline corresponded to an

i additional 7% decline from the 1980-1982 peak. lower
However,

numbers (Range=26-47%) occurred only at 4 colonies (South
Farallon Islands, Point Reyes, Castle Rocks and Mainland and

I Hurricane Point Rocks) whereas higher numbers (Range=16-36%)occurred at 3 colonies (North Farallon Islands, Point Resistance
and Double Point Rocks). The Devil's Slide Rock colony was not

i recolonized. Additional decline has resulted presumably frommuch lower recruitment of first-time breeders due to: 1) earlier
mortality of subadult murres; 2) low production of young during
the 1982-1983 ENSO (Ainley and Boekelheide 1990); and 3) low

I production of young because of lower breeding population sizessince 1982.

I Recent population sizes of Common Murres in centralCalifornia have been much reduced from numbers reported in the
mid 1800's. At the South Farallon Islands, the colony declined
from an estimated 400,000 breeding birds to only a few hundred to

I few thousand birds in the 1900's due to commercial
a early
egging, human occupation of the islands and oil pollution (Ainley
and Lewis 1974, Takekawa et al. 1990). Numbers did not recover

I until the 1960's when an increase began and continued until theearly 1980's. Other colonies along the coast also were impacted
during this period. The colony at San Pedro Rock was extirpated

i around 1908 (Ray 1909). Other undocumented colonies may havebeen extirpated as well.

i Southe_D Cal_for_Only the one historical colony at Prince Island, Santa
Barbara County, has ever been known in southern California and

R this colony has not been active since 1912 (reviewed in Hunt etal. 1979). Several egg collectors in the late 1800's and early
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1900's may have depleted this small colony of only a few hundred i
breeding birds which was widely separated from the nearest i

colonies at Hurricane Point Rocks and Castle Rocks and Mainland
north of Point Sur in central California. Sumner (1939) observed
1 bird at Prince Island in 1939 and 1 bird was observed flying |
near the original nesting area on the northwest cliffs on 22 May
1976 (Hunt et al. 1979). On 14 July 1976, a pair of birds were mm
reported "on the cliffs" at Prince Island but further •
documentation was lacking (Garrett and Dunn 1981).

i

In 1991, murres were not found nesting at Prince Island.
However, 1 alternate-plumaged bird was observed flying by the m
northwest cliffs at 1700 hours on 8 June. On 9 July, 2
alternate-plumaged birds were seen on the water below these •
cliffs at 1420 hours and 1 bird flew by the east end of the %
island at 1445 hours. On 14 July, another single bird was
observed flying around the south end of the island. These i
observations may indicate prospecting activity by subadult birds. BTufted Puffins recently recolonized Prince Island and Rhinoceros
Auklets also now nest there (see species accounts for these

species) . i
Summary

In 1989, 351,336 breeding birds were estimated at 23 active I
colonies (including 2,285 breeding birds at 4 newly-discovered
colonies and 27,308 breeding birds at 1 colony [North Farallon
Islands] which lacked a previous estimate). This total i
corresponded to 3% lower numbers overall than reported by Sowls i

et al. (1980) in 1979-1980 and 11% lower numbers at known
colonies with previous estimates. Numbers of breeding murres in i
the northern California population were stable or increasing. B
Extensive decline occurred from 1980-1986 (reviewed in Takekawa
et al. 1990) and has continued (although at a slower rate) _i
through 1989 in the central California population. One colony |
has already been lost and other colonies, especially at Castle
Rocks and Mainland and Hurricane Point Rocks, are nearing

extinction. I

Annual surveys should be continued for Common Murre colonies
throughout California to better examine the nature of decline and i
to document further declines or recoveries. Such surveys are m
planned by USFWS (San Francisco Bay National Wildlife Refuge) and
PRBO. Although aerial photographs can be taken with a few days i
of data collection effort, the careful counting of birds in n
photographs is very time consuming. For instance, 1987, 1988 and
1990 photographs were taken but have not been counted.
Photographs were not taken at all in 1991 and 1992 due to budget i
and time constraints. l

In addition, careful monitoring and extensive documentation •
of murre mortality (from oil spills, gillnetting and other |
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i sources) is required, and coordinated beached bird
Detailed

surveys, tallies of birds from rehabilitation centers and aerial
surveys of birds at sea have been used to better estimate the

I extent of mortality from marine oil spills (PRBO 1985, Carter etal. 1987, Ford et al. 1987, Stenzel et al. 1988, Carter and Page
1989, Page et al. 1990). A specialized bycatch monitoring

i program was conducted by the California Department of Fish andGame to examine mortality of murres and other seabirds and marine
mammals in gill nets in central California from 1983-1987 (CDFG
1987, Takekawa et al. 1990). Through extensive discussions

i between state and federal agencies plus research, environmental
and fishing groups from 1982-1987, gill-net fishing was first
restricted to certain areas and then effectively eliminated in

l 1988 by prohibiting gill-net fishing from nearshore waters northof Monterey Bay (Takekawa et al. 1990). Some mortality has
continued in Monterey Bay (D. Brewer, pets. comm.). Much better

i documentation of human disturbance at murre colonies is further

| required. Human disturbances probably have occurred regularly at
many colonies due to boats, occasional landings on nesting
islands by the U. S. Coast Guard and other people, recreational

i activities along coastlines and overflights. Protection fromhuman disturbances has been provided only at the Farallon Islands
and Castle Rock National Wildlife Refuges where PRBO and Refuge

I biologists must prevent island landings and overflights under1,000 feet have been prohibited. At the South Farallon Islands,
a buffer zone was placed around certain parts of the colony to

m prevent disturbance by commercial abalone and urchin divers and

I other commercial and recreational boat traffic. This buffer zone
was requested by USFWS (San Francisco Bay National Wildlife
Refuge) after several years of disturbances documented by

I resident PRBO biologists on the islands. The buffer zone wasenacted by the California Department of Fish and Game. Island
wardens and buffer zones may be required at many other colonies.

!
!
!

.,
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I
la Tab4e 27. ll_ber= of _ Murres eec_ in Catffomta tn 1975-1960

breeding at ¢oLoily (Souls et at.
and 1989-1991 (This Study).

I Colony ikmbcr Numberof Breeding Birds 1 (Percent)
cotorw_ _ _FWS 1_-1_ 19e_lw1

I _ r_LffomlaCastLe Rock DN-414-(_ 325-006 126,000 434.7) 106,318 430.8)
lock It 1_-4t2-01 325-0¢8 0 40.0) 326 40.1)
Sister Rocks DN-412-02 325-009 50 4<0.1) 363 40.1)

i FaLse rLmmth lock DN-412-07 325-010 26,500 (7.3) 43,8_ 412.5)Reddtng Rock HU-412-01 325-013 2,100 40.6) 2,742 40.8)
Mhite Rock NU-410-08 325-019 2,600 (0.7) 5,304 41.5)
Gree_ Rock HU-410-09 325-020 55,1]0l) (15.1) 32,021 49.1)

i FLatiron Roc_ tlU-410-13 325-0Z3 24,000 46.6) 33,456 (9.5).
Blank Rock HU-410-14 325-024 1,000 (0.3) 556 40.2)
Pilot Roc_ HU-410-16 325-026 2,500 40.7) 2,ZB1 40.6)
False Cape Rocks lilP402-01 325-GrK) 8,000 42.2) 11,051 43.1)
Stemboat _ MIP402-(13 325-042 4,500 41.2) 9,163 42.6)

I Rockport Itoc_ RE-3_-07 37V-001 0 40.0) 1,544 40.4)Cape Vizcaino NE-3_-08 379-002 5,800 (1.6) 6,930 (2.0)
6oet island Areo _-390-01 379-006 0 (0.0) 57 (<0.1)
4Subtotal) 258,050 258,010

i Cent_t Cat ifomi_
Point ileyes IQA-374-01 _-001 16,500 44.5) 15,155 44.3)
Point Resistarce MA-574-03 429-024 7,500 42.1) 3,518 41.0)

I Millers Point Rocks RA-374-04 429-002 0 40.03 358 40.1)•, DoUble Point Rocks NA-374-05 429-003 13,000_ (3.6) 4,464 (1.3)
North Faratt_ [stands SF-FAX-01 429-051 51,540_ (0.0) 27,30e 47.8)
South Faratt_ [sLards SF*FA[-02 429-052 60,000 (16.5) 40,860 (11.6)

i San Pedro Rock SM-372-02 429-013 H (0.0) H 40.0)
De_t,s Slide Rock SM-372-03 429-014 2,300 (0.6) H (0.0)
Castle Rocks and Plaintor,d 140-362-19 454-010 3,500 (1.0) 1,050 (0.3)
Nurricane Point Rocks N0-362-20 454-011 2,300_ 40.6) 613 (0.2)
(SUbtotal) 105,100_ 93,326i

i Southern Cat | fo,r'nia

l

Prince Island SS-SM]-07 501-00_ l (0.0) H (0.0)

I_ Tota_ 351,336
363,1502

1 H, histericaL nesting only; a desh (-) indicated the colony _s not survey_l during the study period.

I 2 The estimte for the North Faratton Islands u_s derived from det8 provided in Briggs et el. (19e3)em cmtoJtated in Takeka_ et at. (lggO). Sowts et at. 41980) did not include an esttiate for North
F_'etLon Islands and reported a total of 363,154 breeding birds. Totals and subtotals in this table
did not _noLude the klo_l_ Fatal Lon Islands in 1_7_*19S0.

!
i
I
I
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PIGEON GUILLEMOT iI

Pigeon Guillemots occur along most of the coasts of the
North Pacific Ocean. They are ubiquitous along the California
coast, reaching the southern end of their range at Santa Barbara
Island, Santa Barbara County. Guillemots are diurnal and can be
easily observed at larger colonies during the day. However, they m
nest in rock crevices and burrows often located in inaccessible |
island and mainland cliffs in small, scattered colonies that can
be difficult to detect. In addition, numbers of birds visible at

colonies are highly variable, especially depending on time of day l
and period of the breeding season (Figures 6, 7). Numbers can
also vary considerably between years depending on oceanographic
conditions that affect prey resources, especially ENSO (El Nino- •
Southern Oscillation) events (Ainley and Boekelheide 1990). |

In 1989-1991, we focused mainly on detecting all colonies i
present by: 1) carefully surveying every possible section of |
coastline using a Zodiac inflatable boat which allowed access to
all coastal areas, including coves and sea caves; 2) conducting
counts of birds as early in the day as feasible (given coverage •
of large sections of coast per day) when numbers of guillemots
are typically highest (Figures 6, 7); and 3) conducting surveys
in the early part of the breeding season (and in some areas, the •
prebreeding period) when numbers of birds visibly attending |
colonies are highest, especially in years when nest failures or
colony abandonments occur. However, we usually were unable to
repeat surveys to obtain peak counts at most colonies. This
approach was most similar to techniques used to survey guillemots g

in northern and central California in 1979-1980 (Sowls et al.
1980) except that these previous surveys were conducted later in
the year. Previous surveys in southern California in 1975-1978
were conducted from a larger boat (which did not allow the same
careful coverage of coastal areas), were less standardized by _m
time of day and were conducted later in the year (Hunt et al. |
1979). In addition, it is not clear how previous estimates were
adjusted to derive population estimates. Due to these census
differences and high variability of bird counts at colonies, I
breeding population estimates in 1989-1991 and 1975-1980 are not R

directly comparable and any comparisons must be treated with
caution. For this reason, we have examined changes in numbers •
only at many colonies combined over large sections of coast. |

_orthern C_ifornia I
In 1989, 3,894 breeding birds were estimated at 107 active

colonies (including 396 breeding birds at 19 newly-dicovered
colonies) (Figure 41, Table 28). This total corresponded to 22% I
lower numbers overall than in 1979-1980 (N=5,002 breeding birds)
and 30% lower numbers at the 92 colonies known previously
(including 4 colonies inactive in 1989). In Del Norte and •
Humboldt counties (USFWS Map Block 325), counts were conducted in |
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I late and mid-late to medianApril (pre-breeding) May (prior
laying) and were adjusted differently than farther south (see
methods). Here, 1,735 breeding birds were estimated at 41

i colonies (including 73 breeding birds at 6 new colonies),corresponding to 39% lower numbers overall than in 1979-1980 (N=
2,828 breeding birds) and 41% lower numbers at the 35 colonies

I known previously. At 7 large colonies (100-800 breeding birds)in 1979-1980, 6 colonies had lower numbers (Range=28-63%) and 1
colony had 15% higher numbers. For example, numbers at Castle
Rock, Prince Island and False Cape Rocks fell 45%, 49% and 37%,

i respectively (Table 28). Surveys in mid-late May had the highest
numbers of guillemots at large colonies and were used to derive
breeding population estimates. At 28 small colonies (<100

l breeding birds), 20 colonies had lower numbers and 8 colonies hadhigher numbers.

i In Mendocino, Sonoma and northern Marin counties (USFWS MapBlocks 379 and 404), 2,161 breeding birds were estimated at 70
colonies (including 323 breeding birds at 13 new colonies),
corresponding to 1% lower numbers overall than in 1979-1980

I (N=2,174 breeding birds) and 16% lower numbers at the 57 coloniesknown previously. At 6 large colonies (100-250 breeding birds)
in 1979-1980, 5 colonies had lower numbers (Range=52-76%) and 1

I colony had 70% higher numbers. For example, numbers at Tripletti Gulch, Goat Island Area and Van Damme Cove fell 28%, 45% and 24%,
respectively (Table 28). At 51 small colonies (<100 breeding
birds), 19 colonies had lower numbers and 32 had equal to or

I numbers. Small colonies at Point No Soldier Frank
higher Pass,
Point, Duncan Point to Arched Rock and Tomales Point were not
detected in 1989.

l Central California

I In 1989, 8,358 breeding birds were estimated at 94 activecolonies (including 690 breeding birds at 30 newly-discovered
colonies and 144 breeding birds at 4 known colonies without
previous estimates) (Figure 41, Table 28). This total

I corresponded to 5% lower numbers overall than in 1979-1980(N=8,774 breeding birds) and 14% lower numbers at 66 colonies
with previous estimates. At 18 large colonies (100-3000 breeding

i birds) in 1979-1980, 12 colonies had lower numbers (Range=2-100%)and 6 colonies had higher numbers (Range=19-413%). At 44 small
colonies (<100 breeding birds), 13 colonies had lower numbers and

i 31 colonies had higher numbers.
At the South Farallon Islands (the largest colony in

California), numbers fell from 3000 in 1979 (PRBO estimate

I reported in Sowls et al. 1980) to 1867 breeding birds in 1989(38% lower). However, Ainley and Boekelheide (1990) reported a
revised estimate of 2,000 breeding birds in 1979, similar to the

l 1989 estimate. Changing this estimate accounted for much of thelower numbers found in central California. In comparison, large
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i
colonies on the adjacent mainland at Point Reyes and Greyhound i
Rock to Point Santa Cruz increased by 413% and 13%, respectively. _
Annual monitoring of population size at the South Farallon
Islands colony showed that numbers declined drastically after the •

' 1982-1983 ENSO event but have increased since (despite smaller i
ENSO events in 1986 and 1989) beck to pre-1983 levels by 1989
(Ainley et al. 1988, Ainley and Boekelheide 1990). In addition,
substantial numbers were killed in gill nets between Point Reyes i
and Monterey in 1979-1987 (CDFG 1987; see Takekawa et al. 1990). J

Much lower numbers also were found at several other known •
colonies in central California (e.g., Devil's Slide Rock, m
Martin's Beach, Bench Mark-227X, Castle Rocks and Mainland,
Hurricane Point Rocks, McWay Rocks, Partington Ridge South and i
Diablo Nuclear Power Plant South)(Table 28). However, much m
higher numbers were found at several known colonies (e.g., San
Pedro Rock, Ano Nuevo Island, Point Buchon, Shell Beach Rocks,
North Pismo Beach Rocks, Mainland and rocks east of Destroyer i
Rock and Point Arguello) in addition to large newly-discovered
colonies (e.g., Coast Campground South, Monterey Harbor, Cannery
Row, Anderson Canyon Rocks, Point Sal and North Honda)(Table 28). •
One large colony (Pinnacle Point Area) and 9 small colonies U
(Point Diablo Bluffs and Needles, Seal Rocks, Eel Rock Cliffs,
Sand Hill Cove, Yankee Point, Lafler Rock and Mainland, Plaskett i

Rock, Cape San Martin and Redwood Gulch Rock) reported in 1979- U1980 were not detected in 1989.

In 1991, 3,218 breeding birds were estimated at 34 active
colonies (including 178 breeding birds at 12 newly-discovered •
colonies), corresponding to 112% higher numbers overall than in i
1975-1978 (N=I,540 breeding birds) and 97% higher numbers at 22

colonies known previously. At 6 large colonies (120-400 breeding i
birds), 5 colonies had higher numbers (Range=28-240%) and 1 m
colony had 82% lower numbers. For example, at Harris Point to

u

Cuyler Harbor (San Miguel Island) and northern Santa Cruz Island
(9 newly-defined colonies combined), numbers increased from 140 i
to 365 and 400 to 1,361 breeding birds, respectively (Table 28).
At 4 small colonies (<100 breeding birds), all had higher numbers
in 1991. Guillemots were detected at all previously-known •
colonies. Increases in numbers were quite evident at small i
colonies at the end of the range of Pigeon Guillemots in the
Anacapa Islands area (640% higher at 3 colonies combined) and in i

the Santa Barbara Island area (137% higher at 3 colonies •
combined) but no new colonies were discovered in the southern J

Channel Islands. Higher numbers may have reflected a true
increase since 1975-1977 and some increase over certain years due •
to abundant prey resources in 1991 in addition to known m
differences in census techiques which would result in higher

numbers in 1991. H
i
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I Summarv

The 1989-1991 total of 15,470 breeding birds at 235 active

I colonies (including 1,264 breeding birds at 61 newly-discoveredcolonies and 1,507 breeding birds at known colonies without
previous estimates) was almost identical tot he 1975-1980 total

i of 15,316 breeding birds (Hunt et al. 1979, Sowls et al. 1980).This total corresponded to 1% higher numbers overall and 8% lower
numbers at 188 previously-known colonies. On the other hand,
this slight overall difference masked large changes in numbers in

I different parts of the coast. Lower numbers were most evident inthe Del Norte and Humboldt counties' area of northern California
and at the South Farallon Islands in central California.

i Although numbers were adjusted differently in the former area, webelieve that this factor had only a small effect on estimates
there relative to other areas surveyed in 1989-1991. Lower

i numbers also were found at many other colonies in northern andcentral California although higher numbers were also found at
other colonies. A newly-revised 1979 estimate at the South
Farallon Islands accounted for lower numbers there, despite ENSO-

i related decline and recovery between 1979 and 1989. In southernCalifornia, higher numbers are evident although our censusing
effort was greater than in 1975-1978.

I While ENSO events and gillnetting clearly affected the
colony at the South Farallon Islands, impacts there appear to
have been greater than at other nearby colonies. Guillemots at

I colony extensively on juvenile ($_bastes
this feed rockfish

sp.), a pelagic prey resource which occurs farther offshore and
in the vicinity of this colony during the breeding season (Ainley

l and Boekelheide 1990). The effects of ENSO events on juvenilerockfich are probably much greater than on other bottom-dwelling
nearshore prey resources that guillemots probably use at other

i mainland colonies. Thus, we do not consider lower numbers innorthern and central California to have resulted mainly from
ENSO-related declines. Instead, we believe that lower numbers in
this area and higher numbers in southern California may have

I resulted primarily from differences in how censuses wereconducted and how numbers were adjusted to derive estimates.
This interpretation is supported by the increase in numbers found

I in southern California where ENSO effects and related declinesshould have been greatest. However, a mild ENSO event occurred
in 1989, affecting numbers of breeding birds and breeding success

i at the South Farallon Islands (Emslie and Sydeman 1989). Numbersof breeding birds at other colonies in northern and central
California may have been affected but to a lesser extent. If
colonies in the Channel Islands (especially in the San Miguel and

I Santa Rosa islands area) also rely on rockfish or other offshoreprey which are affected by ENSO, numbers of breeding birds may
have been higher in 1991. Thus, numbers in southern California

i may have been slightly elevated in comparison to numbers innorthern and central California.
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Further work is required to examine previous data to ldetermine comparability with 1989-1991 estimates. However, (
without detailed multiple censuses in a given year and/or annual

monitoring, it will be difficult to interpret population changes iin this species in any case. An annual monitoring program should
be instigated to examine changes in population size at selected
colonies along the coast. A substantial and standardized effort

will be required to develop techniques to derive repeatable and icomparable estimates at studied colonies and to develop adequate
correction factors to adjust counts at other colonies which are

surveyed less frequently, i

I
i
i

I

I
l

l
I

l

l
i
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Figure 41. Percentage of state breeding population of Pigeon

i Guillemot in coastal regions of California,1989-1991. Symbols as in Figure 19.
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TabLe 28. Num of breeding P|oeon Guillemots at e_ color_ in California in 1975-1960 (Hunt et el. •
1979, So_Ls et el. 1900) and 1909-1991 (This Study). i

_oL_xw Ikmber I_ of Breedinn Birds 1 (Percent) i

CoLor_N_ ;X W_ 177_-19e0 1_-1_

Cotifornio i
Cone Rcx_ 0tt-414-01 325-001 8 ( ) 12 (0.1) i
Hunter Rocks t_-414-02 32S-002 121) ( ) 138 (0.9) qp,

Prince Island I)il-414-03 325-003 450 ( ) 221 (1.4)
Point Saint George Lighthouse I)_-414-04 325-044 0 ( ) 6 (<0.1) Ill
Point Saint seorge 1_-414-05 325-057 40 ( ) 64 (0.4) |Castle Rock DU-4t4-06 ]25-006 800 ( ) 360 (2.3)
ToLmmRocks DII-414-07 _-OK}7 40 ( ) 39 (0.3)
Uhite Rock DtI-414-_ 325-006 10 ( ) 1 (<0.1)

City larbor Area DU-414-09 325-045 72 ( ) 33 (0.2) •
UnnamedSmell Rocks DN-414-10 32S-046 100 ( ) 59 (0.4) lEasy Triangle Rocks Da-414-11 32S-047 20 ( ) 16 (0.1)

It DN-412-01 325-048 2 ( ) 3 (¢0.1)
Sister Rocks DX-412-00 325-049 40 ( ) 48 (0.3) BE
Footsteps Ro¢_ _-412-05 325-050 60 ( ) 61 (0.4) IFalse [Lmmth Rock 0N-412-07 325-010 160 ( ) 72 (0.5)
False [Lmmth Cove to Pine Point DN-412-08 325-060 0 ( ) 16 (0.1)
Radar Station Rocks DN-412-09 325-051 20 ( ) 13 (0.1) tuba

Flint Roc_kid 0N-412-1032S-0_1 0 ( ) 5 (<0.1) •
Uhite Rock Oil-&12-11 325-012 6 ( ) 18 (0.1)
High BLuff South 1_-412-12 325-061 0 ( ) 29 (0.2)
Split Roc_ 1_-412-13 325-062 0 ( ) 13 (0.1)
Itedding Ib_ IIJ-412-01 325-013 8 ( ) 3 (<0.1) 1
Dry Lagoon CLiffs KI-410-01 325-063 0 ( ) & (<0.1) IWedding Rock HU-410-03 325-016 60 ( ) 83 (0.5)
Palmer,s Point to Scotty Point tW-410-04 325-052 40 ( ) 27 (0.2)
"Sea Gull Rock" _U-410-05 325-017 12 ( ) 1 (<0.1)
Scotty Point to NeguLtL Point llU-410-06 325-053 60 ( ) 9 (0.1) •
"Sea Lion Ro¢l_ lU-410-07 325-018 20 ( ) 5 (<0.1)
White Rock mU-410-08 325-019 24 ( ) 10 (0.1)
Green Rock BJ-410-09 325-020 28 ( ) 25 (0.2)
_Jffin Rock= I_-410-10 325-001 10 ( ) 8 (0.1) I
FLatiron Rock HU-410-13 325-003 2 ( ) 3 (<0.1) lBlank Rock IIP&10-14 325-004 20 ( ) 5 (<0.1)
Trinidad lead _1J-410-15 325-025 60 ( ) 30 (0.2)
Pilot Rock HU-410-16 325-006 20 ( ) 5 (<0.1) .am..

Prisoner Rock HU-410-17 325-027 4 ( ) 3 (<0.1) •
Trtnicbcl Bay Rocks HU-410-18 325-054 60 ( ) 36 (0.2)
LittLe River Rock HU-410-19 325-035 60 ( ) 23 (0.1)
False Cape Roc_ HU-402-01 325-040 150 ( ) 55 (0.4)
Gugertoof Island HU-402-02 3_*0_1 240 ( ) 172 (1.1) •
Ste_t Rock tlJ-402-03 325-042 2 ( ) 1 (<0.1) |PoLnt No Pass NE-3_-01 37_-011 2 ( ) l (0.0)
ligh Tip _-30,f.-0037_-012 4 ( ) 18 (0.1)
Anderson Cliffs I,E-394-05 3R-013 40 ( ) 40 (0.3)
Mistake Point to Dig White Rock ICE*39_*OA37_-014 100 ( ) 40 (0.3) •
UseL Bay I_E-394-05 379-015 40 ( ) 18 (0.1)
Soldier Frank Point RE-394-06 379-016 20 ( ) H (0.0)
loc_ocrt Rocks RE-394-07 _-001 20 ( ) 8 (0.1)
Cape VizcaLno NE-394-Oe 379-002 8 ( ) 42 (0.3) •
C_ris Rocks NE*_;_-09 379-003 0 ( ) 25 (0.2) |sardy Rock 8nd Union Landing NE-394-10 37_-017 6 ( ) 22 (0.1)
UeStlmrt NE-392-01 379-018 4 ( ) 94 (0.6)
Chadboume Rocks NE-392-00 37_-019 0 ( ) 8 (0.1) m

Strmd0erry Cove NE-392-03 379-020 10 ( ) 8 (0.1) •
Kibesittah Rock I,IE-_-04 379-004 0 ( ) 8 (0.1)
Ne_poPt Rocks I,IE-_-05 37'9-001 28 ( ) 42 (0.3)
_.'ocg|s Pacific 1_-392-06 379-022 0 ( ) 36 (0.2)
Hoyo Bay 1_-3_2-07 379-_ 0 ( ) 88 (0.6) /
RLtcheLL Creek to Casper Point N£-392-08 379-036 0 ( ) 48 (0.3) |
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I
I Casper Ancho_ge RE-392-09 379-023 2 ( ) 37 (0.2)CamperAnc_<_e to Point Cabr|LLo RE-392-10 379-037 0 ( ) 15 (0.1)

Point Cabr|ito Lighthouse-Jack Peter,s Gth PIE-392-11 3"/'9-1)24 38 ( ) 63 (0.4)
Gomt lstarcf Ar_ PlE-_O-01 379-1)1)6 120 ( ) 54 (0.3)

i Hmndoc|no PlE-3_O-02 379-025 32 ( ) 58 (0.4)PlondoclnoBay PIE-390-03 379-026 20 ( ) 36 (0.2)
Rendoctno Bay South PIE-390-04 379-038 0 ( ) 41 (0.3)
•Van _ Cove= PlE-_PO-05 379-027 120 ( ) 29 (0.2)

i Schoolhouse Creek to Atbi_ Rtwr PIE-390-06 379-028 68 ( ) 152 (1.0)
Albion Cove to Ma_rro River PlE-_J)O-07 379-029 30 ( ) 28 (0.2)
Devi ('s Basin PIE-390-06 379-007 20 ( ) 49 (0.3)
r._wamugh Co_ to 6unders_t Rock E-390-09 3"/'_030 100 ( ) 170 (1.1)
Wharf Rocks RE-390-10 379-008 34 ( ) 55 (0.4)

i Cesk_ lock RE-390-11 379-009 10 ( ) 10 (0.1)
fk_ee CLiffs PlE-3qO-12 379-031 40 ( ) 25 (0.2)
Idhite Rock PIE-390-13 379-010 10 ( ) 22 (0.1)
Natto Pm Creek PIE-390-16 379-034 20 ( ) 2 (<0.1)
Point Arena PIE-384-01 /_5-017 60 ( ) 52 (0.3)

I See Lira Rocks PIE-384-02 L_4-001 60 ( ) 12 (0.1)See Lion Rocks to m cove PIE-384-03 &O4-OL_. 0 ( ) 2 (<0.1)
=moRtCove= PlE-_-04 404-018 0 ( ) 10 (0.1)
=_¢tion 30 Cove PIE-384-05 L_;-019 30 ( ) 8 (0.1)

I Saunde_ Landing RE-384-06 /_;-020 2 ( ) 8 (0.1)
lve_on Lmdirm PIE-384-07 404-002 30 ( ) 5 (<0.1)
Tri_ett ¢=,ich PlE-38_-O0 _-021 200 ( ) 55 (0.4)
Fish Rocks PlE-_-IO L_;-OK]3 250 ( ) 119 (0.8)

I CoLLins Landin_ to GuaLmLaRiver PIE-384-11 404-023 30 ( ) 90 (0.6)
Gu=Lata Point IsLand S0-384-01 404-004 40 ( ) 29 (0.2)
See Ranch S0-384-03 _-025 8 ( ) 42 (0.3)
Bteck Point to Steuert_s Point S0-384-04 404-026 2 ( ) 12 (0.1)
Ste_rt's Point to Rocky Point S0-]82-01 404-027 6 ( ) 15 (0.I)

llorteshoe Cove SO-_H_2-02 404-028 14 ( ) 2 (<0.1)

Carom Gulch to St_p Beech S0-_2-03 404-029 4 ( ) 2 (<0.1)
6erstte Co_e to Stittuater Cove S0-382-0_ _-030 18 ( ) 10 (0.1)
Bench Mark 125 to Tiiber Cove S0-_2-05 404-031 0 ( ) 10 (0.1)
Uindomere Point to .legit GuLch S0-_2-06 _-0_3 2 (' ) 2 (<0.1)
Ib_tim GULch S0-382-08 404-033 60 ( ) 20 (0.1)
Russian R|_er Rocks S0-382-09 40_-005 40 ( ) 5 (<0.1)
Arched Rock S0-382-11 404-006 20 ( ) 2 (<0.1)
Peeked Hill SO-3B2-12 _-034 80 ( ) 2 (<0.1)

i GULLRo_ S0.-382-13 404-(I35 40 ( ) 2 (<0.1)
SheLL-khright Beach Rod_ S0-382-14 404-(I36 8 ( ) 5 (<0.1)
Duncan Point to Arched Rock S0-382-15 404-037 4 ( ) H (0.0)
Bodega _ S0-380-01 _-0_ 60 ( ) 2 (<0.1)

i Sod_,_aRock S0-380-02 _-008 0 ( ) 30 (0.2)
Bodega larbo¢ S0-380-03 _)4-0_$ 0 ( ) 2 (<0.1)
Pinrmcte Rock S0-380-04 404-039 ]0 ( ) 27 (0.2)
S_mm_-Harin County Lirm 1_-380-0t /_t_-O_O 44) ( ) 25 (0.2)
Dillon BeechRocks PiA-_O-O_ 404-009 L_) ( ) 20 (0.1)

T,"i=tes Point PlA-380-03 404-011 8 ( ) H (0.0)

Bird Rock PlA-]80-04 404-010 30 ( ) 115 (0.7)
Etel=hant Rock Complex PlA-]80-05 404-041 12 ( ) 28 (0.2)
(SubtotaL) 5,002 3,8_

Cent_L Cat_fornip

Point iiey_ HA-374-01 429-001 120 ( ) 616 (4.0)
Coest C_pgr_l South HA-374-02 429-042 0 ( ) 63 (0.4)

I Po_r_ Res|stance I,IA-374-03 429-024 60 ( ) 50 (0.3)
Niiters Point Rocks KA-374-04 429-002 10 ( ) 55 (0.4)
Double Point Rocks KA-374-05 429-003 40 ( ) 22 (0.1)
Gull Rock Aree 1_-374-07 429-025 2 ( ) 7 (<0.1)

i Nuir Beach HeedLandsto Tennessee Cove NA-374-OB 429-026 X ( ) 3_ (0.2)
Bird IsLand PlA-374-09 /_9-007 4 ( ) 5 (<0.1)
Point Bonite RA-374-10 _9-008 X ( ) 66 (0.4)
Dontts Co_ NA-374-11 429-027 X ( ) 2 (<0.1)
Point Dish4.o BLuffs and NeedLes NA-374-12 429-028 X ( ) H (0.0)

I North FaceL_on Islm"¢k $F-FA[-01 429-051 MD ( ) 42 (0.3)
South FaratLon Islands SF-FAI-02 429-052 3,000 ( ) 1,867 (12.1)
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Lobos Rock and Land's End SF-374-02 429-029 68 ( ) 18 10.1) •
Seel Rocks SF-374-03 429-009 6 ( ) X (0.0) 1
I_t Rock Ar'em Siq-374-01 429-045 0 ( ) 10 (0.1)
Rori Point Siq-372-01 429-046 0 ( ) 18 10.1)
San Pedro Rock Sl_372-02 429-013 _) ( ) 71) (0.5) IB
Devt t's Slide Rock SM-3T2-03 429-014 120 ( ) 30 (O.Z) |PiLLar Point SN-372-04 429-1130 6 ( ) 2 (<0.1)
EeL Rock CLiffs _I-3T_-G5 429-031 p ( ) II (0.0)

$(mt Rock CLiffs slq-_r_-06 429-032 10 ( ) _ 10.1)Mmrl:in's Beach S1_-372-07 429-033 120 ( ) (0.1) •

Pm_nio fk_ch to Po_ade_ leach S1_370-01 429-047 0 ( ) 2_ (0.1)Pigeon Point Si_37g-02 429-034 6 ( ) (0.1)
Saz_ Crm_ North Si_-370-03 429-048 0 ( ) 8 10.1)
Ano _ [,tmd ,-379-04 429-023 64 ( ) 117 (0.8)

Ponta deL Ano _ ,-_PO-05 429-022 70 1400_ 321102(0.7)
r,_,eytmundlock to EL Jm-ro Point SC-370-01 4_-049 _- ( ) 12.1)EL Jarro Point to Omnmport SC-370-02 429-050 31_3 (2.0)
ALcatraz [stand S_-SF-11 429-036 0 ( ) 5 (<0.1)

Sand HiLL BLuff to Ileedte Rock Po+nt SC-364-02 454-039 1,2003 ( ) 11.6)
le_Le Rock Point to Terrac_ Point SC-3_4-03 454-040 11.5)
Terrace Point to Point Santa Crl._ SC-3_4-04 454-041 295 (1.3)
Monterey Harbor M0-362-01 454-043 0 ( ) 35 (0.2) ill
Cannery _ I¢0-362-02 454-044 0 ( ) _ (0.6) IR_ NO-_-_ 454-022 0 ( ) Z2 (0.1)
GuiLLemot IsLand Area M0-362-06 454-0;[3 40 ( ) 18 (0.1)
PinnacLe Point _ M0-362-07 454-007 100 ( ) i (0.0)
sandx_tl cove m-_-0_ 454-_ 2o { ) . (0.0) 1
Bird tstar,d M0-362-09454-oo9 4 ( ) 5 (<0.1) lxmr_eePoint _-:s62-11 454-024 x ( ) x (o.o)T... Point 454-04, o ( ) 2 (<0.1),.oc 454- 4o ( ) IS (o.1) ,,
Lduos I_clu; N0-362-14 454-025 0 ( ) 8 10.1)
SoberanN Point South 10-362-15 454-027 0 ( ) 7 (<0.1)
KasLe¢ Point North Im-_-16 454-_ 0 ( ) 3 (<0.1)
Rocky Point M0-362-17 454-028 40 ( ) 17 10.1)
lkmch Mark-227x N0-362-18 454-029 160 ( ) 36 (0.2)
CastLe Rocks and NainLmd N0-_-19 454-_0 88 ( ) 19 (0.1)
_rlc_ Point Rocks N0-_-20 454-011 80 ( ) 20 (0.1)
Point Sur 1¢0-360-01 454-012 4 ( ) 3 (<0.1)
moLera Rock IqO-_=,O-O2454-030 P ( ) 5 (<0.1)
Cooper Point md IsLands HO-_X_-03 454-031 40 ( ) 18 (0.1) |Pffeffer Point N0-300-04 454-032 8 ( ) 5 (<0.1)

_ S_h m.-360-05 454-049 0 ( ) 8 (<0.1)
tafLer lock _ Na|nLmd H0-360-07 454-034 20 ( ) H (0.0) ._
Psrtington Point M0-360-09 454-050 0 ( ) 5 (<0.1) !Psrttngton IHdge North 110-360-10 454-014 80 ( ) 18 (0.1)
Mc_ Rocks n0-360-11 454-015 100 ( ) 15 (0.1)
P_ti_ton Ridge _h N0-3_)-12 454-0._2_ 416 ( ) 165 (1.1)

Rockland Landing M0-3_0-24 454-055 0 ( ) I0.1)
tams Roc_ 1_354-03 477-014 0 ( ) 2 {<0.1)

Area _354-_ 477-040 0 ( ) (<0.1)
S_LL Rocks lortheest of Plaskett Rock N0-354-06 477-001 30 ( ) 40 (0.3)
Pteskett lock M0-354-07 477-002 20 ( ) (0.0) i

Sam Narttn MO-_-_ 477-003 8 ( ) H (0.0)
MainLand Point across fr_ Bird Rock 1¢0-35.4-10 477-016 0 ( ) 5 (<0.1)
Red_od _Jtch Rock M0-354-12 477-005 2 ( ) X (0.0) i
Urmapped IsLand M0-354-14 477-019 12 ( ) 5 (<0.1) IArched P_minsuLs South of SaLmonC_ek M0-354-16 477-021 80 ( ) 28 (0.2)
RaggedPoint Lodge CoLor,el SL-_-01 477-022 20 { ) 8 (0.1)
Ptedras Btmcas IsLand SL-352-01 477-007 50 ( ) 29 (0.2)
T_o Rocks South of Point Pied_as BLoncas SL-352-03 477-024 20 ( ) 5 (<0.1) i
Point San Simeon SL-352-04 477-038 40 ( ) 42 {0.3) |
South San Simeon SL-352-05 477-043 0 ( ) 22 (0.1)
iqorro Rock arld PiLLar Rock SL-352-07 477-026 40 ( ) 24 (0.2)
Spo_er's Cove SL-_-01 477-027 100 ( ) 56 (0.4) I
Point _ SL-350-02 477-009 20 ( ) 102 (0.7) I
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I Urr_ Rocks SI.-2RO-03 477-010 201) ( ) 2/2 (1.6)Lion Rock Sl.-350-05 477-011 30 ( ) 18 (0.1)

Old)to Rock end MJace_t Iqaintar¢l SL-350-06 477-029 60 ( ) 5 (<0.1)
01d0to CarW_ IducLw Pouer PLant South S¢-350-07 477-030 132 ( ) 4,8 (0.3)

I Double Rock Region SC-350-OB 477-031 0 ( ) S (<0.1)
SB{I_ and WhaLer IsLands S].-350-10 477-033 20 ( ) 18 (0.1)
Port Sam Luis S¢-350-11 477-0+5 0 ( ) 19 (0.1)
Fo_iL Point S¢-350-12 &77-034 110 ( ) 131 (0.8)
SheLL Beech Rocks S¢-350-13 477-_ 100 ( ) 153 (1.0)

I _ Pimo Beach Rocks St-350-14 477-036 60 ( ) 10+ (0.7)MusseL Point U-34_-02 501-017 0 ( ) 5 (<0.1)
Point SaL S8-34_-CI3 301-018 0 ( ) 45 (0.3)
Lion Rock S8-3_-0+ 501-008 0 ( ) 5 (<0.1)

i Point SaL leech Soutk S8-34_-05 501-019 0 ( ) 8 (0.1)
Liom Heed South S8-3_-06 501-020 0 ( ) 5 {<0.1)
Purisim Point South SS-3t_-09 501-021 0 ( ) 25 (0.2)
North Hormb S8-342-01 501-022 0 ( ) 196 (1.3)
Xatntand and Rocks East of Destroyer lock SB-342-02 501-010 80 ( ) 148 (1.0)

I DestroyerRock SS-342-(X3 _-_ 100 ( ) _ (0.4)Point Arlluetto mm-342-0+ 501-011 ?IX) ( ) 953 (6.2)
Roc_ Point S8-342-05 501-012 100 ( ) 78 (0.5)
Point CorcqXion S8-342-06 501-013 30 ( ) 29 (0.2)

I (SubtotaL) 8,774 8,358_hem CaLifornia

t Cm_tte Rock Sa-Siq]-02 501-005 200 ( ) 255 (1.6)
Richardson Rock SS-SMI-03 501-026 0 ( ) 22 (0.1)
Harris Point to Cuyter _ SS-SNI-_ 301-015 140 ( ) 365 (2.4)
Prince lstmv:l Sa-SlI[-07 501-(X)+ 300 ( ) 405 (2.6)
Moffmn Point Ares SS-SI,I[-06 $01-029 0 ( ) 35 (0.2)

I Bay Point Am 5$-SIqI-OQ 501-016 120 ( ) 22 (0.1)
TyLer Bight to Adm+s Cove SS-SNI-12 501-032 0 ( ) 10 (0.1)

Brockmy Point Area ss-sRx-03 501-035 __ 25O4 8 (0.1)Verde to Santa loss Ist_ U Dase _-_%-0+ 501-_ ( ) 65 (0.4)

Carrington Point S_-SR%-05 501-037 130 (0.0)
South Becher's Bay SB-SR%-07 501-039 76 (0.5)
Sierra Pabto Areu S8-_1-09 501-0+0 0 ( ) 8 (0.1)
Fraser Point SS-SZ]-01 502-015 )h 62 (0.4)

West Point Area SS-SZI-02 502-016 H 4005,6 ( 452 (2.9)
i ProfiLe Point Ar_ SS-SZI-1313302-017 ) 365 (2.4)

Cueva Valdaze Are_ SS-SZ[-0+ 502-018 129 (0.8)
Rock to OfabLo Point _-_%-05 5_-019 82 (0.5)

OiabLo Rocks . SB-SZt-06 502-020 10 (0.1)

I Fry's Harbor'-toTHin Harbors W-¢7%-07 502-031 0 ( ) 10 (0.1)
PeLican Bay Aree SS-SZI-09 502-022 0 ( ) 2 (<0.1)

Prisoner's Harbor Area Sa-SZI-IO 502-023. 0 ( =)7 20 (0.1)
Coche Point Northeast SS-SZI-11 502-024 "T--X X_" ( ) 88 (0.6)
C4h_PnPoint Ar_ SS-SZI-I2 502-025 Xc..Jo 82 (0.5)

I Scorpion _ $8-SZi-13 502-026 ) 91 (0.6)
Scorpion Rocks $8-$7.1-14 502-010 ) 28 (0.2)
S,_nPedz'_ Point Area _-SZ[-15 502-027 0 ( ) 34 (0.2)

GuLL IsLand S_-SZl-22 524-001 5 _ ) 2 (<0.1)

I BLINk Point Morl_uest S8-SZ%-24 502-028 ,6 ) 2 (<0.1)
Anocq_ lsLond-Vest VE-NI]-01 502-007 10 ( ) 47 (0.3)
Anm lstar_icidLe _-AMI-02 502-008 0 ( ) 4 (<0.1)

I sland-East VI_-AN1-03 54_-009 0 ( ) 23 (0.1)
Sheg Rock S_-Sal-01 524-007 0 ( ) 8 (0.1)

t Santa Itarberl IsLand SB-S_I-02 524-0_ 90 ( ) 238 (1.5)
Mtt IsLand $6-S$I-0_ 524-00q 30 ( ) 38 (0.2)
(SubtotaL) 1,540 3,218

i Toter 15,31610 15,470

1 X, present; P, pr_t)ebty/possibLy present; 14, historical ru_st_r_ only; NO, no data.

i 2 FormerLy included in ,Grt_n_md Rock to Davenport_ (429-035) in SouLs et at. (1960).
3 FormerLy incLuded in =Oavenport to Pt. Santa Cruz" (45_-021) in So_ts et aL. (1980).
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4 FormalLy included in _andy Point to Carr|ngton Point" (501-007) in SouLs et eL. (lg60). They did not _

include Sou_ Becher's Bay. I5 Hunt et el. (1979, lg60) reported 400+ birds for -LL of Santo Cruz island.
6 Fro-early |rhcLuclodtn ml[|ntQn Point to Dimb(o Pointm (502-014) in SowLset aL. (1960).
7 FatHerly incLuded in _.oche Point to Cavern Point m (502-012) in Sowts art oL. (1MO).

8 L|sted in Hunt et oL. (1979) but not Listed in Sc_Ls et eL. (1980). i
9 Not included in totaL. 16
10 S_Ls et aL. {1MO) reported s total of 14,724 breeding birds.

1
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I MARBLED MERRELET

The Marbled Murrelet breeds along the coasts of the North

I Pacific Ocean from northern Japan, across the Aleutian Islands,and south to central California. Unlike other seabirds, it does
not nest in colonies on islands or in estuaries. Instead, from

i southern Alaska to California and in much of its Asian range, it

I nests solitarily on the branches of old-growth coniferous trees
from the coast (including forested islands) up to i00 km inland.
In south-central Alaska and presumably on the Aleutian Islands,

I it will also nest on the surface of the ground or in rockcavities in alpine areas and on treeless offshore islands. This
species has received much attention in recent years because of

I the massive loss of coastal old-growth forests due to extensivelogging since the late 1800's throughout its North American range
(Sealy and Carter 1984; Marshall 1988; see several papers in

i Carter and Morrison 1992). In addition, these murrelets havebeen killed at sea by oil spills and in gill nets (Carter and
Sealy 1984, Page et al. 1990, Piatt et al. 1990). In 1991, the
Marbled Murrelet was classified under state law as an endangered

I species in California. It has been proposed under federal law asa threatened species in California, Oregon and Washington. In
1990, it was classified as a threatened species in Canada

i (British Columbia).
It is very difficult to determine breeding population size

i in this species. Marbled Murrelets fly to and from their nests
mainly at crepuscular and nocturnal times although they will on
occasion visit nests during the day (Carter and Sealy 1990).
Tree nests are located on the large upper branches of conifers,

i often over 30 m high (Singer et al. 1991). Tree nests are hardto find, given the cryptic plumage and behavior of adults and
chicks at nests high up in trees. To date, less than 40 tree and

i ground nests have ever been found and knowledge of where nestingareas are located is incomplete (Carter and Morrison 1992; Ewins
et al., in press). In California, only 5 nests have been found
through 1991 (Binford et al. 1975; Carter and Erickson 1992;

I Singer et al. 1991, unpubl, data). Four nests were found in old-growth Douglas fir (pseudotsuqa _enziesii) and 1 nest was found
in a coast redwood (Sequoia sempervirens) in central California.

i Thus, the only known method of determining population size is tocount birds at sea. This task is daunting but is reasonable
because these coastal birds tend to occur within a few kilometers

i of shore throughout the year and tend to aggregate in certainfeeding areas (Sealy and Carter 1984, Carter and Sealy 1990).
However, as yet, specific repeatable methods of conducting at-sea
censuses for determining population size in many different

I geographic areas and habitats have not been fully developed.
Sowls et al. (1980) estimated 2,000 breeding birds in

i California in 1979-1980, based on incidental observations ofbirds at sea during the breeding season in northern and central
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California (between the Oregon Border and Point Sal, Santa •
Barbara County). Murrelets occurred in two main geographically- m
separated populations adjacent to areas of remaining old-growth
forests: i) the northern population between the Oregon border and
Eureka (Del Norte and Humboldt counties); and 2) the central |
population between Half Moon Bay and Santa Cruz (San Mateo and
Santa Cruz counties). Because Sowls et al. (1980) did not mm

provide details on data collection, numbers observed or how n
population size was determined, Carter and Erickson (1988, 1992) W
extracted and listed the raw data on murrelets for the 1979-1980

survey from archived data. Their examination of the data j
resulted in an approximate estimate of 1,650 breeding birds. In V
1989, we focused our efforts on attempting to repeat a similar
type of survey as conducted in 1979-1980, although we
standardized our observations in the form of at-sea transects |rather than reporting observations incidentally. This approach
required minimal effort, allowed a general comparison to the
1979-1980 estimate and can be more easily repeated in the future. •
A separate research effort by the U. S. Forest Service began in i

1989 and still continues which has been focused entirely on
examining aspects of at-sea distribution and variability in
numbers counted at sea. With much greater effort and focus, this
work should allow for more refined estimates of breeding
population size in the future. When available, these estimates i
will not be comparable with 1979-1980 or 1989 estimates. |
sor e mUALmI i

From 24-28 April 1989, we conducted 151.2 km of at-sea B
transects to examine murrelet distribution and abundance

throughout the entire area of the northern population (Figures m
42, 43). We counted 175 birds on these transects with most (81%) |
birds being observed between the Oregon border and Redwood Creek
(Table 29). This coastal area was adjacent to the largest i
remaining stands of old-growth forest (Figure 43) where murrelets |are known to nest (Sander 1987; Carter and Erickson 1988, 1992;
Paton and Ralph 1988, 1990; Ralph et al. 1990a,b; Paton et al.
1991, 1992). Of interest, 58 birds were observed between Prince '_
Island and Cone Rock (just south of the Oregon border) and 26 l
birds between Trinidad and the mouth of Humboldt Bay, areas where
murrelets were previously thought to be uncommon (Carter and
Erickson 1988). To derive a rough population estimate of 893 B
breeding birds, we reduced observed numbers by 15% (to account
for non-breeding birds), multiplied numbers by a factor of two d&
(because transects occurred during the pre-breeding and early |incubation period [Figure 4] when one member of many breeding
pairs would be at nests), and multiplied these numbers by a
factor of three to account for uncounted birds at sea (as 1979- i
1980 data was treated by Carter and Erickson 1988). Since not m
all pairs would have laid eggs at this time, we may have over
adjusted numbers by using a factor of two. However, we repeated d
a 47.0-km section of the coast between the Klamath River and g
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l Rocky on during nestling period (Figure 4)

Point 25 June 1989 the

when both members of most breeding pairs should be at sea and
found 2.5 times as many birds as on 25 April 1989 (i.e. 98 versus

40 birds). Certainly, this method of obtaining a populationestimate is rough and more intensive surveys are required to
determine a more accurate estimate (see Sealy and Carter 1984,

, Ralph et al. 1990a). Thus, we could not tell if numbers have

M truly declined from the 1,380 breeding birds estimated in 1979-
1980 to the 893 breeding birds estimated in 1989.

i In murrelets confined within the
1989, were largely same

area of northern California as found in the 1979-1980 survey.
Birds were observed only four times well south of this area

l within northern California (Table 29). Observations of 8 birdsjust south of the mouth of the Eel River (Humboldt County)
probably indicated that the the northern population actually

extended slightly farther south than found by Sowls et al.(1980). Thus, we probably missed some birds between the mouth of
Humboldt Bay and the Eel River mouth where we did not conduct

surveys in 1989. Two birds were also observed in this area at
False Cape Rocks on 26 July 1979 (see Carter and Erickson 1988).
The 7 birds seen at the mouths of the Garcia and Gualala rivers

(southern Mendocino County) were the only observations between

l Cape Mendocino and Half Moon Bay. These records supported thecontention that a small breeding population (estimated roughly at
36 breeding birds in 1989; Figure 42) still exists in southern

Mendocino and/or northern Sonoma counties (Carter and Erickson
1988). Ten murrelets were observed during June and July 1979-
1980 in the same general vicinity (i.e. Gualala River mouth,
Black Point, Stewart's Point, Gutchell Gulch, and Bourns Landing)

i and 3 birds were observed near the Gualala River mouth in 1985.Small numbers of murrelets also occur regularly in July and
August in southern Sonoma County (i.e. mouth of the Russian River

and Bodega Head areas) and may represent post-breeding dispersalof this population into areas frequented by bird watchers.

Although we searched under good weather conditions, Marbled

I Murrelets were not observed between Cape Mendocino and the mouthof the Garcia River in 1989. However, birds were observed at
several localities in this area in 1979 (i.e., Big Flat, Point No

I Pass, Usal Bay, Shelter Cove) and between 1979 and 1982 (i.e.,Bear Harbor, Gualala River, McKerricker Beach, Mendocino, Jackass
Gulch) (see Carter and Erickson 1988). Our efforts to observe

I murrelets at sea in this area were minimal because we coveredlong stretches of coast usually once only, we did not conduct
transects in this area and we were focused on surveying other
seabird colonies. Thus, small numbers of birds could have been

I missed quite easily.

!
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From 7-8 June 1989, we conducted 91.5 km of at-sea transects
to examine murrelet distribution and abundance throughout the
entire area of the central population (Figures 42, 43). We I
counted 168 birds on these transects with most (62%) birds being
observed between Franklin Point and Cove Beach (south end of A_o
Nuevo State Reserve) (Table 29). This area was adjacent to the ,
largest remaining stands of old-growth forest (Figure 43) where
murrelets are known to nest (Binford et al. 1975; Singer and
Verardo 1975; Carter and Erickson 1988, 1992; Paton and Ralph
1988, 1990; Suddujian et al. 1990a,b, 1992; Becking 1991; Singer |
et al. 1991; Keitt 1991; Naslund, unpubl, data). Of interest,
most (71%) birds were observed farther north between Miramontes
Point and Pescadero Beach in 1980 (Carter and Erickson 1988), $where only 16% were observed in 1989. We derived a rough
population estimate of 857 breeding birds for the central
population using the same technique as for the northern •
population. Since these counts occurred mainly during the i
incubation period (Figure 4), one member of most breeding pairs
should have been at the nest. While this estimate also is rough, _
we observed twice as many birds in 1989 compared to 1980. In I
fact, numbers observed in 1989 approached the 225 total estimated
for 1980. Thus, we consider that this population was larger than em

estimated in 1979-1980, although we cannot tell if numbers were
underestimated previously or have increased since then.

No observations of Marbled Murrelets were made north of Half i
Moon Bay in central California in 1989. Small numbers of birds m
have been reported in the past from Marin County during the
breeding season where some potential nesting habitat exists i
(Figure 43). Murrelets may have nested historically here as well l
as in parts of San Francisco Bay (Carter and Erickson 1988).
South of Santa Cruz, only 1 bird (in basic plumage) was observed
off Pfeiffer Point, Monterey County. This bird was assumed to be i
a non-breeder. Murrelets also may have nested historically on g

the Monterey peninsula or farther south but few observations have
been made in this area during the breeding season in recent
years. Only 3 birds were observed south of Santa Cruz in 1979-
1980; 1 molting bird was observed between Piedras Blancas Point
and La Cruz Rock (San Luis Obispo County) and 2 birds were •
observed at Point Sal, Santa Barbara County (Carter and Erickson I
1988)

summary I

In 1989, a total of 1,821 breeding birds were estimated in
California (Figure 42). Although this total was similar to i
previous estimates of 1,650-2,000 birds, it is likely that I
numbers of Marbled Murrelets in northern California are declining
due to the continued removal of the dwindling old-growth forest i
nesting habitat where all birds in this area are thought to nest. l
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I Although remaining old-growth are being at a
forests removed

slower rate in central California, nesting areas there already
are small and fragmented. Gill-net fishing and oil spills have

I caused some mortality in central California (Carter and Erickson1988, Page et al. 1990). While it was difficult to determine how
many birds were affected and at-sea populations have not been

i monitored to detect any changes, it is likely that such mortalitywas significant. The current small size of both populations in
California probably reflects a large decline over the past

i century due to the extensive loss of old-growth forests.
Continued decline, possibly leading to extinction, has been
projected (see Carter and Erickson 1988, 1992 for a summary of
population status and conservation problems).

i Research efforts by the U. S. Forest Service, Santa Cruz
City Museum, Point Reyes Bird Observatory, University of

i California (Santa Cruz), Humboldt State University, and others
have provided new information on inland and at-sea distribution,
population sizes, and breeding biology. Most efforts to date

i have focused on identifying nesting areas within coastal forests.
A sustained effort over several years will be required to develop
adequate methods for determining reasonable and repeatable
estimates of population size based on at-sea surveys or by

I monitoring bird activity at forested nesting areas. Withoutthese methods, we will not be able to properly monitor the status
of these small, endangered populations. Monitoring is critical

i to the effective management of this species which will undergo
intensive consideration over the next few decades as final

decisions are made with regard to remaining old-growth forests on
private and public lands.

l

I
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I
Figure 42. Percentage of state breeding population of Marbled

Murrelet in coastal regions of California, J

1989-1991. Symbols as in Figure 19. |
i
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TabLe 29. Scmmry of observations of MarbLedNurretets used for deteniining breeding population estiRt(.;. •

See Appendix 5 fo¢• ¢mptete Listing of aLL obser_tions Bade In I_. M
of birds

_N;tpl A_I_ Dates l_te_ Ftyinm Total

_hern Cat Ifoml8

Oregon border to Point Saint George 28 N_|L 1989 64 0 64 •
Point Saint George to Ktioth Rivtr 26 & 28 A_ri L 1989 42 0 4a m
Ktamth IUv_ to ReduoodCreek 25 April 1909 35 0 35
RoduoodCr_ to Tr_n|dod 25 April 1909 7 1 8
Trinidad to HumboLdtBay _h 24 Apctt 1989 24 2 _S dlb
EeL river mouth to Nmvot Ocesnogrq_hic Center 26 Nay 1909 5 3 8 |G_u'c|s River Plout5 2 June 1909 4 0 4
Guatete li_-r Nouth 3 June 1989 3 0 3
CSubtotat) 184 6 190

CaLifornia i"
Prirceton Harbor to North Tunitss Bead1 7 Jcme 1909 2 1 3
North Tun_tlm _ to P_geonPoint 7 June 1909 Z5 1 26 _lb
Pigeon Point to Waddett Creek Nouch 7 & 8 June 1989 114 6 120 |Uaddetl Cre_ Nouth to Point Santa Cruz 8 June 1969 12 0 12 .,
Point Santa Cruz to tk_ Dr|Ghton Beech 8 June 19e9 7 0 7

(SUbtotaL) 160 8 168 •

|Totat 345 It 359

t
i
I
,i
!
I
,I
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I XANTU8 MERRELET

The world population of this rare species nests only in

i southern California and Baja California, Mexico. Two subspecieshave been described: _S. h. hyDoleuca nests primarily in Baja
California and S. h. _ nests mainly in California (Jehl

i and Bond 1975, Hunt et al. 1979; see Winnett et al. 1979).Xantus' Murrelets are difficult to census because they nest in
crevices and under bushes in small scattered colonies and visit

i nest sites at night. In 1991, we focused our census efforts on
updating the population estimate for Xantus' Murrelets at Santa
Barbara Island, the largest colony in southern California.

Sowls et al. (1980) identified ii nesting areas of Xantus'
_ Murrelets in southern California (Table 30) , reportedly totalling

I about 3,500 breeding birds (see below). These population
estimates were determined through extensive surveys by Hunt et

i al. (1979) in 1975-1978 in the Santa Barbara Island area
(including colonies on Santa Barbara Island, Sutil Island, and
Shag Rock) and minimal surveys elsewhere in the Channel Islands.
These researchers also provided a detailed account of historical

I estimates at known colonies. These accounts included historicalbreeding at 2 other colonies: West Anacapa Island (main island
and Cat Rock) and possible recent breeding at Wilson Cove, San
Clemente Island (Table 30). This information was not transcribed

i by Sowls et al. (1980).

Hunt et al. (1979) found that the Santa Barbara Island area

colonies constituted the vast bulk (over 95%) of the Californiamurrelet population in 1975-1978 (Table 30). As did Hunt et al.
(1979), we also focused our 1991 census efforts in the Santa

Barbara Island area. Shag Rock and small portions of Sutil andSanta Barbara islands were searched for active and potential nest
sites in April, May, or June during the 1991 breeding season.
Most of Sutil and Santa Barbara islands were surveyed on 25-29

J October 1991 when all "accessible" areas were covered on foot andeach potential nest site was counted (see methods). Some
"inaccessible" areas, including the bases of bluffs and sea

I caves, were checked by dropping off personnel from a boat. Other"inaccessible" areas, especially high cliffs, were estimated from
a boat. Even within "accessible" areas, it was necessary to

i estimate a small proportion of potential sites to avoid injuryand for complete coverage.

Santa Barbara Island - We determined a total of 1,421 potential

nest sites in coastal areas all around the island (Tables 30, 31;Figure 45). Most potential sites (78.5%) were counted directly
while 21.5% were estimated (Table 31). Most potential sites were

I in rock crevices (85.4%), although murrelets also nested underbushes (13.9%) and artifical sites (0.8%)(Tables 31, 32). By
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applying separate L correction factors for rock crevices (52.3%
active) and bush (30.8% active) sites (see Table 33), we derived
an estimate of 1,402 breeding birds at Santa Barbara Island.

e&

The only previous estimates for this colony were made in I
1975-1977 and have been varyingly reported as: 1) 2,000-4,000
breeding birds (Hunt et al. 1979: 169; Sowls et al. 1980); 2) m

2,000-10,000 breeding birds (Hunt et al. 1979: 252); 3) 3,000 •
breeding birds (Hunt et al. 1980); and 4) 6,000-10,000 breeding
birds (Murray et al. 1983). The lower end estimate of 2,000
breeding birds was derived from an extensive ground search of
"accessible areas" in 1977 for active nests (31.4%) plus J
estimates for areas that were not completely searched (68.6%),
totalling 1390 breeding birds (Table 34). In addition, we m,
presumed that 610 breeding birds were added to approximate •
numbers of birds nesting in "inaccessible areas". Nests were
also found mainly in rock crevices and under bushes (Table 32),
although rocky cliff habitat was probably underestimated (Hunt et •
al. 1979). Areas with high numbers of potential and active nest m
sites were located in the same locations in 1977 and 1991 (Tables
31, 34). This direct count of active sites was considered more
reliable than an extrapolation method used in 1975 when 9 g
transects (100m x 4m) and 2 quadrats in prime murrelet habitat
were used to obtain site densities (Hunt et al. 1978). Average m

2
density on transects was 0.36 nests/100m and in quadrats was 2.2 |nests/100m 2. Total murrelet habitat was estimated at roughly
500,000 m 2 but researchers cautioned that transects were not
representative and that the estimated area of murrelet habitat •
was very rough. In 1975, they roughly estimated about 2,000 M
breeding birds.

We presumed that other higher estimates reported from 1975- l
1977 have resulted from extrapolations based on at-sea radial
transects conducted around Santa Barbara Island (see Hunt et al.
1979: 312-352). Extrapolated population estimates were not lpresented in detail, except for 20-21 March 1976 transects where
103 birds were seen and 2,741 birds were extrapolated (Hunt et
al. 1979: 318-319). This extrapolation was not the highest since
even higher numbers were observed on other surveys (up to 237 m
birds on 24 May 1976). Given the high variability evident in
these at-sea counts, the complex and possibly unreliable

extrapolation method (based on small numbers of observations J
including identified and non-identified birds), inclusion of
subadults and birds from other nearby colonies, and exclusion of
birds foraging over 18.5 km from the island or birds at nest
sites, we believe that these extrapolated numbers should be I

considered unreliable and disregarded from further consideration
in estimating breeding population size of Xantus' Murrelets in •
the Santa Barbara Island area.

To assess the status of the murrelet population at Santa •
Barbara Island, we compared the 1991 estimate of 918 breeding |
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I birds in "accessible areas" only with the 1977 ground-search
estimate of 1390 breeding birds in "accessible areas" only (Table
34). What could appear to be a 30% decline in Xantus' Murrelet

I numbers in accessible areas from 1977 to 1991 may have resultedfrom:

i i) differences in ground-search techniques: a) In 1991, wemay have defined some areas as "inaccessible" which were
considered accessible in 1977. However, we believe that this is
unlikely because we intensively searched areas that were very

i difficult to access on foot. Also, we determined 410 potentialsites in inaccessible areas which were either counted (38.8%) or
estimated (61.2%) using a boat (Table 34). In 1991, this

l corresponded to 242 active sites or 484 breeding birds, slightly
less than the 610 breeding birds estimated for inaccessible areas
in 1977. In 1991, 21.4% of 159 sites inspected in "inaccessible"

areas (accessed by boat) contained eggshell fragments in October,
similar to 29.4% in all areas (.Table 31); b) In 1977,
researchers conducted one or more searches for active nests. We
do not know if all active nests were found in 1977 because birds

i could have laid and failed before counts; or, birds laying eggsafter counts may not have been accounted for. In 1991, the L
correction factors adjusted counts of potential nests to estimate

l the total number of sites with eggs laid over the entire breeding
season; and c) In 1977, most active sites (68.6%) in accessible
areas were estimated; only 31.4% of active sites in accessible

i areas were actually found. In contrast, most potential sites
(91.5%) in accessible areas were counted in 1991 (Table 34). The
1977 estimation technique has not been described and may reflect
an educated guess. For example, they counted 74 active sites in

i the Cat Canyon area and estimated another 126 sites for the area
m not searched between Cat Canyon and Signal Peak (Table 6),

stating that this area appeared to be "prime habitat". In 1991,

I we counted 293 potential sites and estimated another 70 potentialsites in the same area. Using L correction factors, this
corresponded to 147 and 37 active sites, respectively. Thus,
1991 data were reconcilable with 1977 data, depending on how

I additional active sites were estimated in 1977. Overall, ourimpr@ssion was that differences in techniques probably accounted
for some but not most of the difference between 1977 and 1991

i estimates;
2) loss of artifical habitat. The quonset hut which served

i J as ranger quarters in 1977 was demolished in 1990. It was

% replaced during the 1991 breeding season by a new building
without potential nest sites for murrelets. Between 2-4% of
active sites occurred under artifical sites in 1977 (Table 32).

I In 1991, ii sites (6 active) were still extant under theconstruction materials and remaining outlying shacks but only 2
active nests were expected to remain by 1992 (T. Ingram, pers.

I comm.). Between ll and 15 April 1991, we captured 34 murrelets(including I birds banded in 1977 and 3 birds banded in 1978) in
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the vicinity of the construction area (see Appendix 4). The 1977 _
birds was banded as an adult (O. Bystrak, pers. comm.) and was at W
least 16 years old in 1991. Murrelets were landing and sitting
on the ground in pairs; only 6 birds had developing brood patches •
and one female had an egg in its oviduct. We suspect that the I
removal of the quonset hut has eliminated about 20 (2.8%) active
nests ;

i

3) loss of bush sites due to drought. In the Tent Slopes i
study area, occupancy of potential nest sites under ErioDhvllum
bushes has dropped somewhat over the last few years (T. Ingram, _,
pers. comm. ). Some birds have been observed incubating and/or m
abandoning eggs under defoliated, dead bushes which normally
offer protection from predators and heat. The prolonged drought Im
from 1987-1991 apparently led to a dieback of these bushes which !contributed to a loss of actual nest sites. This could account

partly for the lower numbers of sites in the Tent Slopes and Arch
Point to Landing Cove areas compared to 1977 (Tables 31, 34). •
Birds unable to use bush sites may have to move large distances I
to find suitable alternate sites (bush or crevice) which are in
short supply or displaced birds may not breed at all in a given i
year. Birds may nest under bushes because prime crevice sites |
are limited. Thus, the number of breeding birds may beslightly
depressed during extended drought conditions due to loss of bush

sites; I

4) reduced breeding success due to Deer Mouse (_gJ__q_
manicul_tu_) predation on eggs. Mouse predation on eggs has been •
reported to be severe (Hunt et al. 1979; Murray 1980; Murray et m
al. 1979, 1983); 44% of 470 eggs lald between 1976-1978 were lost
to mouse predation. However, the mouse population on Santa i
Barbara Island undergoes great fluctuations. It reaches |
exceptionally high numbers, usually in fall, every 3-4 years with
matching periods of low numbers in between (Drost and Fellers
1991). Predation is probably highest when mouse numbers are |still high in the following spring as murrelets start egglaying.
At this time, the first egg is laid and left unattended for a
week while the second egg is formed; 28% of eggs were lost at
this time (Murray et al. 1983). Effects of mouse predation I
require further study;

5) annual variability in the size of the breeding I
population. Little is known about annual changes in the total
population. Little change has occurred from 1983-1991 in the use
of monitored crevice sites in the Cat Canyon and Tent Slopes
study areas (T. Ingram, pers. comm.). However, in 1978 (a late-
nesting year), researchers had the impression that fewer birds
bred than in 1977 but quantitative data were lacking (Hunt and
Butler 1980). It appeared that the years 1977 and 1991 were I
comparable in terms of breeding phenology and there is no reason
to suspect that annual variability was a significant factor in d
the apparent decline from 1977-1991; and m
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i 6) other factors poor success,
which contributed to breeding

including: predation on adults at the colony by Western Gulls
(also see Oades 1974), Barn Owls (Tyto alb_), and Peregrine

i Falcons (Falco De_e_rinus) (C. Drost, pers. comm.); mortalityaway from the colony (e.g. oil spills, fishing nets); pollutants
causing reproductive abnormalities; and reduction in the

I availablity of prey (especially Northern Anchovymo_ax). These factors require further investigation to assess
their impact on the murrelet population.

B Our assessment is that the Xantus' Murrelet population on
Santa Barbara Island is either stable or has declined slightly
since 1977. In either case, the population is much smaller than

I previously reported. Hunt et al. (1979, 1981) interpreted theirlarger population estimates as reflective of a dramatic increase
since the early 1900's when naturalists thought that feral cats

g and Peregrine Falcons had all but eliminated murrelets from the
island. We consider the current population size to be very low.
It probably has increased since the early 1900's due to the

i removal of feral cats and loss of breeding falcons. However,
murrelets could have been overlooked by some early workers since
murrelets nest on steep bluffs around the periphery of the island
and most birds are present only for 2 months per year (which can

I vary in timing from year to year). Thus, the degree of increasecould be much smaller than previously thought.

i Sutil _s_and - We determined a total of 208 potential Xantus'
Murrelet and Cassin's Auklet sites. Murrelet eggshell fragments
were found in 13 sites; most (84.6%) were located on the steep
slopes on the lower south side. On 13 April 1991, we searched

I the top part of the island at night and found only one activenest under an old Double-crested Cormorant nest and eggshell
fragments in two ErioDhvllumbush sites. Only auklets were

I caught in mist nets and found in crevices in this area althoughmurrelets were heard calling continuously just offshore. Thus,
we treated all cliff (59), lower slope (49), bush (18), and
cormorant nest (1) sites as potential murrelet sites whereas all

l upper slope and top crevice sites (including all burrows andburrow/crevices) were treated as potential auklet sites (see
Cassin's Auklet account). The total of 127 potential sites was

t adjusted with L correction factors (Table 33) to derive anL estimate of 126 breeding birds. This estimate was slightly lower
than the 150 breeding birds estimated by Hunt et al. (1979,

1981). These researchers found 17 active and 7 probably activenests on the island during the breeding season.

ShauRock - On 22 May 1991, we completely searched Shag Rock and

i found 15 potential murrelet sites in rock crevices, including 4active nests, ii other potential sites, and excluding 1 probable
Cassin's Auklet site. By applying the L correction factor for

I crevices (Table 33), we estimated 16 breeding birds. While thisestimate is slightly lower than the 30 breeding birds estimated
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in 1977 (Hunt et al. 1979, 1981), previous researchers actually j
found only 4 active and 4 probably active nests. W

Other _ - In 1991, we heard small numbers of murrelets
calling on several nights while we were mistnetting storm-petrels l
at known colonies at Prince Island and Scorpion Rocks, as well as
on one night at a newly-discovered colony at Willows Anchorage
Rocks (Table 30). In Figure 46, we have presented data for all |nights spent at these colonies when we recorded murrelet
vocalizations each period when they occurred throughout the night
(see Appendix 4 for summary of all mistnetting nights, including _
nights when no murrelets were heard). We also presented some I
comparable data from Santa Barbara and Sutil islands for
comparison in Figure 46. Murrelets vocalized (using a repeated
three-note whistle) at night on the water below the nesting |
slopes and occasionally when flying into nesting areas. At main
colonies on Santa Barbara and Sutil islands, vocalizations
occurred at least every half hour throughout the night during the Wmain breeding season from April-May 1991 (i.e. similar to
Elephant Seal Point in Figure 46). At certain times (especially
after dusk and before dawn), calling would intensify into a
continuous din. Most often, we did not attempt to record U
murrelet vocalizations at Santa Barbara Island because to record

continous calling required too much effort. However, by July i
1991, calling at Santa Barbara Island was much more sporadic I(never continuous) and easier to record when only a few birds
were still present (Figure 46). m

Murrelet vocalizations at Prince Island, Scorpion Rocks and
Willows Anchorage Rocks, even during the main breeding season in
April-May 1991, were sporadic through the night (Figure 46). •
Never more than a few birds were calling at a time. However, l
vocalization activity did seem to be higher just after dusk and
before dawn as at Santa Barbara Island. At Prince island, a few
calls were also heard in July (Figure 46). Based on vocalization
patterns, we suspected that only small numbers of birds bred at
these other colonies. At Prince Island in October, 2 crevice
sites were found that contained eggshell fragments. At Willows
Anchorage Rocks on the night of 7-8 May 1991, we found 1 active
nest, heard at least 5-10 birds calling at one time, and saw 2 I

birds on the surface of the south rock. A total of 3 active
medium crevice sites (with eggshells) were counted there in
October, resulting in an estimate of 6 breeding birds. No nests
or eggshell fragments were found at Scorpion Rocks in May or
October 1991. |

We saw a few birds several miles offshore but in the general
vicinity of East Anacapa Island in May 1991. F. Gress (pers.
comm.) heard a few birds calling at Landing Cove at East Anacapa I
Island in April 1991 and found one nest in Landing Cove in 1988.

C. Drost (pers. comm.) also had found one nest at Garbage Cove I(near Landing Cove) at East Anacapa Island in 1987. Further, !
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I Gress found a broken eggshell of a Xantus' Murrelet
(pors.comm. )

at the west end of West Anacapa Island in July 1991. Such
nesting evidence has not been obtained since the 1930's on the

I west island or nearby Cat Rock (Hunt et al. 1979). We searchedCat Rock on 20 May 1991 but did not find any evidence of nesting.
Rats are and have been abundant on East, Middle, and West Anacapa

I islands (Erickson, unpubl, data). Introduced rats probablyrestrict murrelet nesting to a few cliff locations on these
islands.

I We did not obtain any nesting evidence at other known,possible or historical colonies in 1991. On 31 May 1991, we
searched Bird Rook (Catalina Island) and rock crevices and floors

of dry sea caves on parts of Santa Cruz Island but found no signsof nesting. Minimal efforts were made to detect presence at
Harris Point to Cuyler Harbor (Cuyler Harbor only), Middle

i Anacapa Island (East Fish Camp only), and Wilson Cove where we
anchored near shore overnight in May but did not note birds
calling on the water. We did not make any effort to determine

i presence during the breeding season at Castle Rock, Gull Island,
• Seal Cove to Lost Point, or West Anacapa Island (main island).

No eggshell fragments were found during extensive crevice counts
at Castle Rock and Gull Island in October 1991.

i For all of these small colonies, we were not able to
determine specific population estimates for 1991. We have

i instead used previous estimates since we could not improve upon
them (Table 30). We suspect only small numbers (<10-50 breeding
birds) at each colony, totalling less than 150 breeding birds.
This total is about half of the 320 birds included by Sowls et

I al. (1980) for other colonies.

Central California

I We observed Xantus' Murrlets only twice north of Point
Conception during 1989 surveys. A single bird was observed on
the water north of La Cruz Rock, Monterey County, on 18 June 1989

and a single bird (with two other small unidentified alcids) wasseen on the water off Pfeiffer Point, Monterey County, on 20 June
1989. No evidence of nesting was found and these may have been

I non-breeding birds well north of known nesting areas in southernCalifornia. However, due to their nocturnal visitation of nests,
it is difficult to determine nesting activity unless nests are

i found. These observations may reflect the existence of smallnumbers nesting somewhere along the coast south of Monterey to
Point Conception. However, Xantus" Murrelets also may undergo
rapid post-nesting dispersal into this area where they are common

I from August through October (Briggs et al. 1987). Xantus'Murrelets have been observed frequently in the vicinity of the
Farallon Islands in June during PRBO at-sea cruises in the 1980's

i but have not been found nesting on the South Farallon Islands.
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Summary 0
We derived a total estimate of 1,719-1,727 breeding birds at

southern California colonies in 1991 (Table 30). This number was r,
much lower than some 1977 estimates (ranging up to 4,374-10,000 l
breeding birds) but much of this difference was probably
accounted for by survey and estimation techniques (see earlier
discussion). Nonetheless, a temporary or long-term decline could B
be occurring at Santa Barbara Island, the only colony of
significant size in southern California. This colony is the
largest in the world for the suspecies _. h- _ and may be i
the larger than any colony in the world. The size and status of i
colonies on the west coast of Baja California has never been
determined. Detailed censuses have not been conducted there, i
Crossin's 1968 estimate for Isla Guadalupe of 3,500 breeders and n
1,300 non-breeders (Jehl and Everett 1985) has not been further
substantiated and maybe an overestimate, given our experience
with previous estimates at Santa Barbara Island. Anderson and ,
Everett (1991) interpreted this estimate as 2,400 breeding pairs. m
The very small size of the southern California and world
population dictates that greater attention must be focused on i
this species. Additional research is required to further assess l
its status and to investigate the impacts of the various factors
noted above at Santa Barbara Island and other colonies (e.g.
removal of rats from Anacapa Island). $

Since it is so difficult to determine population sizes at
other small colonies, we suggest that future workers develop a i
nocturnal vocalization census technique to provide a relative i
measure of murrelet vocalization rates at small colonies.

Similar techniques have been developed for Marbled Murrelets (see
Paton et al. 1990). Since vocalization patterns vary between m
nights, it will require some research effort to develop an
adequate technique and an adequate number of sampling nights. In

1991, we did not standardize our recording of detections nsufficiently to measure vocalization rate because we were focused
on mistnetting storm-petrels at the same time. However, we have
provided our data in sufficient detail in Figure 46 for a general i
comparison to future data. P

I
.it
.I
i
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Figure 44. Percentage of state breeding population of Xantus'

i Murrelet in coastal regions of California,1989-1991. Symbols as in Figure 19.
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SANTA BARBARA ISLAND a

,Arch Point I
(Santa Barbara County, California)

°"'° _ 1Elephant Seal Rock
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Webster Point I
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Figure 45. Location of nesting areas of Xantus' Murrelets at I
Santa Barbara Island (Channel Islands National Park),

w

Santa Barbara County, California. See Tables 31 and

34 for breakdowns by numbered subareas. I
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SANTA BARBARA ISLAND

I 11-12 April
(E)ephont 8eel Point)

t 11-18 April ....m .-
(Arch Point)

18-17 July i _.m m

I (Arch Point)I?-18 July
(Wnst Cliffs)

I 19-20 July i ..--
., (8pFre Polnl)

SUTIL ISLAND

4-6 Juno
20-:t 1 July _m

21-22 Jilt "--

I PRINCE ISLAND4-6 April

i 6-iS April "_"

i •
1

?-0 Juno i _ ni ! l

t 8-0 Juno

i 0-10 Ju_ "

IBm

SCORPION ROCK

'i 8-4 MOy ................

20-2 1 May

WILLOWS •ANCHORAGE ROCKS

?-e Moy _ .........

I | I | i I i I i i I I I I I I I I ( i I I i ! i I
rico 21oo :DOO _ GO00 WCo

! I
Figure 46. Timing of nocturnal vocalizations of Xantus'

i Murrelets heard while mist netting at several
colonies in southern California, 1991. Thick bars
indicate that one or more vocalizations were heard.
Thin lines indicate that no vocalizations were heard.

I Dashed lines indicate that no vocalizations wereheard but strong winds may have prevented effective
hearing.
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TabLe 30. li_mbers of breeding Xant%s Iqu_reLets at each colony fn southern CaLifornia In 1973-1978 (Itunt et I

oL. 197_, SouLs et at. 1_0) and in 1991 (This Study). I
¢ot_ _ _ of pre_i_a etldsI (Pe_-c_)

grrq;_rly amg _ _ 1975-1_!0 1_- 1_p1

_Liforn|a t
CastLe Rock SS-SNI-02 501-005 P (0.0) [p]2,3 (0.0)

Harris Point to Cuyler Harbor SS-S;NI-06 501-015 _ (0.0) __(P) (O.O)Prince IsLand SB-SlqI-O'/' 501-004 I:.., (4.4) (1._uI4. (8.7)

Scorpion Rocks SS-SZI-14502-010 P (0.0} 18_ (0.1) bl
VaLLey k'¢_s_'aigo to Co_ Prtetss krvd,lorage SS-SZI-18524-017 "7 (0.0) I_ (0.0) I
Ytllovs _'_nge Rocks SS-SZ[-2O 524-019 (0.0) r.A2,36" (0.13(<0.1)
s,tt l,t,nd se-szl-_524-_ z (<0.1) "F,9 (oo)

l.tond-_,t _-_i-m .,,_-0cz ,_ (o.o) !
Anaca_ IsLand-East VIE-ANI-03502-00Q 10 (0.1) (<40]2 (2.3)

Rock Sa-SSI-01 524-007 30 (0.1) 16 (0.1)
S,onta B,orbara IsLand S8-$81-02524-008 2,000-4,000 (88.9) 1,402 (81.2) •
sutil t,l,_ =-sin-03524-099 150 (4.+) 1,* (7.3)
•_-_-,, _ tomt,_ cove11 _-cu-0_ 524-o31 p (o.ol ,,] (o.o) _h
_o_ LA-Ct.I-OO 524-036 X (<0.1) [pp],2 (0.0) IBird Rock LA-CAI-O& 524-010 H (0.0) I_ "8 (0.0)

Total 2,374-4,37413 1,712-1,72715 11
X, rwesent; P0 probably present; H, historical nesting only. Estimtes tn brackets ( ] are bese(I on
estimtes.

2 Cotonynot v_stted=t ni_t to deter_ire presenceor absence. Ik
4 _ nggshelt fr_iont= were found during October site C_mtS.

IkJnt et =L. (1979) reported 150 breeding birds for aLl of San Higuet IsLand, IncLuding Prince IsLand,
CastLe lock, and Ilarri= Point to Cuyter Harbor; Sorts et at. (1_0) assigned al i 150 to Prince Island.

calling at night no nests
lll,,'re Lets Mild but ictive found.
Nurreiets h4mrd calling et night in 1_2 onty (Hunt and InOrmm 1f)62).

knoun to exist before 1991Colony not
Estimate ISmHIdon ,m,ct|'v,esites onLy.

10Roclusuere torched but no nests or eggsheLL fraglrr_ _re found.This estlmte m reported onLy by Souls et at. (I_(K): _6). li_
Reported by Hunt et at. (t979) but omitted by SouLs et at. (1_0). 112 CoLony ms formerly _nctuded in '_mt Cove to Lost Point = (524-013) in Souls et aL. (1_)o

13 Hfdpoints of ranges used to caLcuLate pe_Tce_ages.

i
!
I
i !
i
!
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i Table 31. = of potential Xmt=' Nurralet rust sites in urious are, ond habitats on Santa BarbaraIsLand (CMnnet Islands National Park), Santa Barbara County, California, in 1991.

i Iicx_c_:revices 1 BushVegetation TotQt _itq_
e

I 1 l,_bster Point 11 25(I0) 4 32(32) 0 0 0 68(42) 4.8
2 Etephant Seat Point Z3 28(3) 15 0 0 0 66(3) 4.6

I 3 Etephant Seal Point 77(26) 44(10) 4?(273 8 0 0 178{63) 12.5
• to Arch Point

4 Arch Point 1 31(20) 84 0 0 0 116{20) 8.2

5 Ard_ Point to Tent 25 62(3) 20(4) 5 24 49 0 180(7) 12.7SLopesStudy

6 Tent SLopesStudy 0 0 13 38 0 1 52(0) 3.7

7 Toni Slopes Study 75115) 51(12) 0 39 13 0 178(27) 12.5
Area to Graveyard

8 Graveyard _ to 63 51 26<261 0 0 0 140(261 9.9
Cat canyonStudy

. Ar_

9 Cat Canyon Study Area 0 0 133
0 1 0 13,4(0) 9.4

10 Cat Canyon Study 103(5) 62(25) 40(40) 0 4 20 229(70) 16.1

I Area to S_9_at Peak11 Signal Peak to 29 51(_B) 0 0 0 0 80(48) 5.6
Oe_;ter Point

I Total (Combined m) 407(46) 6 405(131) 7 412(126) 107(0) 67(0) 21(0) 1421(306) 100.0Percent Tota[ Sites 28.6 28.5 29.0 7.7 4.7 1.5 100.0 -
Percent Sites uith 21.6 16.1 45.6 _.0 35.8 28.6 29.4 -

'I Eggahetts
I See text for definitions of madiua and Large crevices SmeLLcrevices uere excluded.
2 See Figure 45. Kap areas are broken doun into smiter subareas in arc_ived materials.

I 3 [nctud_ not recorded, unidentified, and other.
4 M=Jbera of sites in parentheses _ estimated for inaccessibte po_iecm.
5 Irct.udes 11 sites in artificaL habitat (4 estimated) at the Ran2er Station and construction site

(see text).

6 ExcLudes 10 Cessin's AukLet sites (1 crevice at area 8; 9 burro_/crevices at area 2); includes 24
burrou/crevices.

7 ExcLudes 13 Cassin'= A_ktet sites at area 2; inctucles 5 burro_/crevices.
8 F_,ctu:Jes estimated sites and artificai habitat sites in area 5.

!
t
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iTIbLe 32. Ne_t|r_ h4_|tat types used by X_ I_eLets on Santa I1_ IsLK_i, _Ltfor_ia, in

1976-1978 (Hunt et aL. 1979, I_urr_f et eL. 1;)63) end 1_1.
ab_

Peec_ of Active _;|tes i

_ting Habil;at Type 1976-1_t81 1991

Rock Crevices 70.0-76.5 90.4 i

Erioc_hyt t_, _ 16.1-21.0 4.9

Other Plants 2 0.0-6.0 3.9 1
Art|f|caL StructuP_ 2.0-4.1 0.9

Otfle_3 3.0-3.6 0.0 i
Total sites examined 212-244 "/1)1

lanoe of vaLues reported in Munt et oL. (1979) _ Murray et aL. I
I

(1983).
2 Includes Eriog_|_m, Hmiz_ip, __S.S._, morning glory, taLL

glass, t
3 ]nclud_ burPm4 of other species and under old lOel'ic_ nests.

!
!
I
I
!
t
i

!
!
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i Tal_e 33. _ of potent|eL crevice ard bush nest sites by Xantus Ita'reLets at Santo Barbara IsLand,

(C_armeL IsLands ILst|onaL Psr_), Santa Barbara County, CaLifornia, in 1991.

t Percent of pgt_mtlat sites ¢¢¢_ied 1: r.rq_u_ Dal;e 14o_i1_cl S_l;_,_2 Ql_er _;il;_-_3 Tgl_at

i cr_ sftes (cat cm_ Stud_A___>28 Narch 24.3 - -
1 Aprf L 33.8 - -

10 Aprf t 52.7 - -

I 15 Apt1L 56.8 8.3 35.3
• 24 A,prfL 56.8 - -

1 may 58.1 - -
81_ 58.1 -

18 Nay 66.2 28.3 49.6

_,) _ 68.9 -
29 Nay _.9 -

$easml Total _.9 31.04 52.34

27 kr_ 0.0 - 0.0 :

I 31 Plarc_ 0.0 - 0.0
9 Apri t 17.9 - 17.9

15 Apri I 25.6 - 25.6
24 Apri I 28.2 - 28.2

1 Nay 30.8 - 2;0.8

I 8 Nay 30.8 - 30.8Season Total 3,0.8 30.8

c

1 Percent of potqmtiai sites tilth evidence of eg_taying in 1991 (incLuding the presence of whole or brokeneggs, chicks, aru:J/oradults) at the ti m- indicated or before.
2 These sites were axmitored by the Seabird Nonitorir_ Program of (:_4rv_L lstancls NationaL Park (T. Ingram,

unlxd)t, data). ALmostaLL sites were _ to have been used in a previous year by Xantus lqurr'elets.

I For the Cat CanyonStudy Area, 3 new sites rune added in 1991 and 1 _rioq<wliua lush site _as excluded
from caLcuLations. For the Tent SLopesStudy Area, 38 Erio_hyitum and 1 HemiTgrli_ bu_ sites
included.

3 These sites were Located in 1991 only. They ir_iudad other potential nest sites |n the s_me area as

I _i tared sites.

4 VaLues included an additional 2.7"_ other sites after 18 May, as found for the monitored sites.

I
i
i
!
1
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TabLe 34. _ of active Xantu+ r Nur'reLet nest sites in accessible and inammible am of S,mte l

8arbera IsLand (Channel IsLands National Park), Santa Bailers Cour_y, CaLifornia, in 1977 Oand 1991.

Activ_ Sit_ (1991) I Active Sites (1977) 2 iTotal NLimber . bl_iber _ Percent NLalbe_ Percent
ANaiPres3At99 liam9 _ ]rmcces_ib_ 4 Acgess|bLe_ A_sstbLe Access|bLe Access_9

1 Wabstor Point 36(22) 6 17(17) 19(5) 4.1 30C29) 4.3 i
Uz Etm+h,+,tS++LPo,nt 35(2) Z2(O) 13<2) ,.8 s_,7) ,.z

3 Etq:_Im: SesL Point to 91(33)38(22)ArchPo+nt 53C11) 11.5 ___ 50(z11) 7.Z 14 Arch Point 61(10) 44{0) 17(10) 3.7

5 Ar_ Point to Tent 78C4) 35(2) 43(2) 9.4 60(38) 7 8.6 _i_
SLopesStudy Area J

6 Tent SLopes Study Ares 19(0) 0 19{0) 4.1

7 Tent SLopes Study, Area 82(14) 18(12) _,(2) 13.9 175(85) 2S.2 I
to Grmrd canyc_ W

8 Graveyard cany_ 'co 73(13) 6{6) 67(7) 14.6 30(29) &.3 dlk
Cat Canyon I9 Cat Cmy_ SttJdy Area 71]{0) 0 70(0) 15.3

200(iZ6) 28.8
10 Cat Canyon to Signal 114(37) 37(37) 77(0) 16.8 Hi

Peak l
11 Signal Pe_ to 42(2S) _(25) 17(0) 3.7 100(82) 14.4

Webster Point dk

Total (Combined Areas) 701(1(;0) 242(121) 459C39) 100.0 (_(477) 100.0 !

Percent Sites 100.0 34.5 65.5 - *

t1 Using sites tn TabLe 31 and ml=PLyingL cor_ct|o_ factors from TabLe 33 for crs._ices and bushes
separateLy.

2 Data from Hunt et sL. C1979(3): 173).

3 See FigeJre 45. k
4 IncLuded sites accessible only by boat. el5 IncLuded sites accessible by f_t although portions vere inaccessible.
6 NtJlbers of sites in parentheses were estimated for inaccessible areas.

7 IncLuded artificaL sites (Hunt et eL. 197_). I
T

r
!
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i CABBZHoB A_

i Cassin's Auklets breed along the Pacific coast from the
Aleutian Islands, Alaska, to central Baja California, Mexico.

i They are difficult to census because they nest in burrows and
crevices, often in large colonies, and visit nest sites only at

i night. Hunt et al. (1979) identified and provided roughestimates for 9 Cassin's Auklet colonies in southern California

in 1975-1978 (Figure 47, Table 35). Four colonies in northern

I and central California were not surveyed by Sowls et al. (1980)
who instead substituted rough historical estimates from before
1972 (Osborne 1972, Manuwa11974). In 1989 and 1991, we focused
on updating and improving population estimates of Cassin's

i Auklets in California by conducting detailed burrow and crevicecounts after the breeding season at known colonies. For many
California colonies, we have provided the first standardized and

I well-documented population estimates for Cassin's Auklets.
Northern California

i Castle Rock _ Refuae 4,466 potential
National We counted

medium and large burrow and crevice sites over the entire island
on 12-13 September 1989 (Figure 48, Table 36). Sites were

I counted individually over most of the island but were estimatedusing plots in part of area 2 (see methods). In area 2(A),
medium burrow densities in 3 plots were 0.43, 0.54, and 0.86/m 2

I_ and (in the same respective plots) large burrow densities were60_30.97, 0.ii, and 0.0/m _. Using averages of 0.61 medium and
large burrows/m 2, 918 medium and 542 large burrows were estimated
over a 1,506-m 2 area with similar densities. In area 2(B),

i medium burrow densities in three other plots were 0.75, 0.86, and1.61/_. Using the average density of 1.07/_, 749 burrows were
estimated over a 700-m 2 area with similar densities. We

I considered all medium sites as potential Cassin's Auklet nest• sites as well as 593 estimated large sites that were not
considered to be used by larger alcids (Pigeon Guillemot,

I Rhinoceros Auklet, and Tufted Puffins). By applying the L
correction factor to the adjusted total of 3,759 sites, we
derived an estimate of 5,638 breeding birds. However, since
almost all (97.8%) auklet sites were burrows, the 75% L value may

i, have been low (see methods) and led to an underestimate.
U

Osborne (1972) estimated 3,600 breeding birds at Castle Rock

i in 1970. He also reported another estimate of 5,000 breedingbirds (Osborne 1971). In a i0,000 square foot area with Baeria
maritima vegetation, 154 burrows were counted. Densities in

i _lymus mol_s vegetation appeared to be greater but were not
measured. The measured density (0.17 burrows/m 2) was
extrapolated over an estimated three-acre flat area with Baeria-
Poa and Elymus vegetation (presumably areas 2-4 and 10-12 in

i Figure 48) plus "The Pit" (area 13 in Figure 48) to obtain anestimate of 3,600 breeding birds. By our calculations, this
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extrapolation should have resulted in 2,012 burrows; however, if i
90% were considered to be active, about 3,600 breeding birds m
could be derived. Numbers of sites on other parts of the island

and use of larger sites apparently were not accounted for. I
g

Burrow densities in 1989 were determined from small plots in
hlgh-density areas and were not directly comparable to the 1970
burrow-density value. We believe that numbers of Cassin's |Auklets breeding at Castle Rock have increased slightly or
remained the same since 1970. However, large increases may have
occurred before 1970 since only I00 breeding birds were estimated
in 1959 (Thoreson 1964; also see Osborne 1972). J

Green Rock - We counted 56 medium burrows amongst low bushes on i
the east side on 16 August 1989. Some sites contained dead |
chicks and feathers. We derived an estimate of 84 breeding
birds, calculated as above. A few additional birds may have
nested in Tufted Puffin burrows (see Osborne 1972). Osborne •
(1972) estimated 50 breeding birds in the same area. Potential I
burrow nesting habitat appeared to be saturated with burrows. We
believe that Cassin's Auklet numbers in 1989 were similar to
1970. i

Fish Rocks - We discovered a probable small, new colony at Fish m
Rocks, Mendocino County. On 7 August 1989, we found three dried-

!out carcasses of Cassin's Auklets on the western rock, including
two after-hatching year birds and one large chick or fledgling.
No other evidence of nesting was found and no birds were heard at •
night. However, all birds should have finished nesting by this I
date (Figures 2, 3). Potential crevice sites abound at this
colony although deep soil areas contained no burrows. An active
Peregrine Falcon eyrie was present on the western rock with l
adults noted on 3 June and 7-8 August 1989. Several seabird
carcasses and remains were found at the nest (M. Kirvin, pars.
comm.). Thus, carcasses could have been brought to the island by •
falcons. However, the nearest known Cassin's Auklet colony is
about 75-80 miles away at the South Farallon Islands. We believe
that the few carcasses were more likely to have resulted from
gull predation on a small number of breeding auklets at Fish m
Rocks.

Central California !

South Farallon Islands National Wildlife Refuge - We counted e.
26,343 medium and large burrows and crevices over the entire |group of islands on 3-8 September 1989 (Figure 49; Tables 37,
38). Sites were counted individually in all areas, including
artifical habitats (i.e. rock walls, cement pads, etc.). Small
numbers of crevice sites were estimated roughly for a few small J
areas where the terrain was almost vertical. We counted 20,481
sites on Southeast Farallon Island and 5,360, 466, and 36 sites
on West End Island, the North Islets, and Saddle Rock, |
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i respectively. All were considered as potential

medium sites

Cassin's Auklet sites; 432 and 406 large sites were added for
Southeast Farallon Island and other subcolonies, respectively,

i that were not considered to be used by larger alcids (PigeonGuillemots, Rhinoceros Auklets and Tufted Puffins). Using an
adjusted total of 25,516 potential sites, we derived an overall

i estimate of 38,274 breeding birds for the South Farallon Islands,calculated as for other colonies. Since many potential sites
were crevices, the 75% L correction factor seemed reasonable to
correct for burrow occupancy.

i In 1971, Manuwal (1972, 1974) derived estimates of 52,746
sites and 105,492 breeding birds for the Southeast Farallon

i Island subcolony alone, compared to the 1989 estimate of 29,880breeding birds (Table 37). All sites were treated as active
sites (i.e. burrow occupancy was 100%). Site density was

i determined in seven 100-m _ plots (each representing differenthabitats). Most of the rest of the island was extrapolated using
areas of habitats determined by direct measurement or estimated

I from a topographic map. It is not clearly stated how the areas
of most habitats were determined. In two other artifical nesting

• habitats (i.e. the railroad bed, rock walls and piles), sites
were directly counted or otherwise sampled and extrapolated.

i Overall, we believe that the 1971 method probably yielded an
overestimate of the number of nest sites present, possibly due to

I using a small number of unrepresentative sample plots and/orinaccurate estimates of the amount of different habitat types
available. The rugged topography of the South Farallon Islands
(see Figure 49) would make it very difficult to derive accurate

I estimates of area for any part or especially habitat type of theislands (except for the relatively-flat marine terrace) by casual
interpretation of topographic maps or aerial photographs. In

i 1989, Cassin's Auklet sites were found over almost all of the• island (Figure 49, Table 37) as found in 1971 (Manuwal 1972,
1974) and in 1959-1960 (Thoreson 1964). In 1989, Cassin's Auklet
sites were located in deep soil at the base of Lighthouse Hill

I (areas i0 and 14) and on talus slopes and
(areas 4, 5, 8, 14)

(Table 37). In 1971, highest site densities occurred in similar
locations and habitats as in 1989 in vegetated depressions

I (l.09/m 2) and deep soil grassy plains (0.60/m2). Talus slopeshad moderate densities (0.32/m 2) and bare rock had low densities
(0.05/m2). Excluding nest boxes and large sites, similar

i percentages of sites were classified by nest type in 1971 and1989, respectively: burrows and burrow/crevices (63.8% versus
58.6%); crevices (30.6% versus 27.1%); and artifical habitats
(5.7% versus 14.3%). It appeared that the estimation of the area

i of habitats in 1971 was responsible for most of the extrapolationerror in 1971. For instance, numbers of sites counted directly
in artifical habitats in 1971 (N= 2,996 sites) were similar to

i numbers counted in 1989 (N= 2,739 sites). The small difference
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was probably accounted for by some collapsing of rock walls which i
has occurred in several areas since 1971.

Further support for probable overestimation in the 1971
estimate at Southeast Farallon Island can be found in the at-sea Q
population size of Cassin's Auklets. In 1981-1982, intensive
systematic at-sea surveys of seabirds were conducted out to the i
edge of the continental shelf throughout northern and central |
California (Briggs et al. 1987). Between Point Arena and the
Monterey Peninsula (i.e. the entire foraging area for Cassin's
Auklets from the South Farallon Islands), 1,542 km were surveyed
during the breeding season in May when almost the entire adult J
and subadult populations are at-sea during daylight hours and
before most chicks have fledged. Using the overall mean of
4.83±9.81 (SD) Cassin's Auklets/k_, 47,300 birds were
extrapolated at sea (R. G. Ford, unpubl, data). This 1981-1982
estimate is close to the 1989 estimate of 38,274 breeding birds m
plus 19.1% non-breeders. |

Although survey techniques clearly cause some of the
differences between 1971 and 1989 estimates of Cassin's AtLklets •
at Southeast Farallon Island, other factors must also be m
considered that may have contributed to a decline in numbers or

to lower numbers in 1989:
U

i) a decline in the number of burrow sites. On the
southeastern marine terrace, the Point Reyes Bird Observatory a&
(PRBO) has suspected a decline in the number of burrows since the |late 1970"s due to changes in the soil substrate. Soil compaction
has occurred from the expanding population of Northern Elephant
Seals (MirounQa anuustirostris) since 1972 when the breeding
population reestablished itself (Huber 1987). Males roam the I
marine terrace during the winter and station themselves in auklet
nesting areas. Soil erosion has occurred from heavy rain and m
storm waves during E1 Nino-Southern Oscillation events, |
especially in 1982-1983 (Kaza and Boekelheide 1984). Soil
stability has been reduced due to drought from 1987-1989, causing
some burrows to collapse and cause breeding failure during the _,
sp_ing and summer;

2) increased predation. Decline may have resulted from j
increased predation by the vastly-increased population of Western U
Gulls since 1959. By the early 1980"s, gulls gradually expanded
to nest over the entire island and numbers have remained high
ever since (Ainley and Lewis 1974, Manuwal 1979, Ainley and |
Boekelheide 1990). In the shallow soil areas on the marine
terrace, gulls will dig out and kill adults and chicks,
especially if their burrows collapse while auklets are still
nesting. Also, numbers of wintering Peregrine Falcons have
increased dramatically. Falcons prey on various alcids and gulls

and can kill large numbers (PRBO, unpubl, data); i

1-238 !

!



i
I 3) At minimum, a few hundred Cassin's Auklets were reported

killed in the Gulf of the Farallones area during the November
1984 Puerto Rican oil spill (PRBO 1985, Ford et al. 1987) and the

February 1986 Apex _ouston oil spill (Page et al. 1990). Thesemortalities may have been greater than reported and other non-
reported oiling mortality also may have contributed to decline;

i 4) Multiple use of nest crevices by several species. PRBO
(unpubl. data) reported that about 25% of Pigeon Guillemot

i crevices are used as nest sites by Cassin's Auklets before they• are occupied by Pigeon Guillemots. We determined an approximate
minimum of 243 active Pigeon Guillemot sites occurred in Cassin's
Auklet nesting areas. Thus, at least 61 Cassin's Auklets could

i have been omitted in 1989 estimates;
5) Burrow collapse in late summer. In shallow-soil areas

i (especially on the marine terrace), some active burrows do notremain intact throughout the year. Usually, these burrows
collapse in late summer after the breeding season and they may

i not be recognizable as burrows by fall. We included 631
collapsed or crushed burrows counted around the island in early
September 1989 (Table 37); 67.0% were found on the south marine
terrace. We believe that including these sites accounted for

i most or all sites that may become unrecognizable later in thefall;

i 6) Inclusion of large sites. It was not clear how largesites were treated in the 1971 estimate. If they were all
excluded, then an additional 648 breeding birds were included in
the 1989 estimate. If all large sites were included in 1971,

I then 842 breeding birds were excluded from the 1989 estimate. In1971, very few if any Rhinoceros Auklets nested on Southeast
Farallon Island (Ainley and Lewis 1974); thus, Rhinoceros Auklets

i may now occupy some large crevice sites used previously byCassin's Auklets; and

i 7) Inclusion of nest boxes. Totals of 399 Cassin's Auklet
nest boxes and 57 Rhinoceros Auklet or Pigeon Guillemot nest
boxes were present in 1989 (Table 37). All nest boxes were
installed after 1971. Presumably, the 643 breeding birds

i estimated to use these boxes would have nested in other sites ifboxes were not present.

I Further research is required to refine 1989 populationestimates at the South Farallon Islands. Factors which may be
causing actual decline must be studied and the 1971 estimation

i technique must be further evaluated.Based on the 1971 estimate for Southeast Farallon Island,
Ainley and Boekelheide (1990) estimated that about 30,000

i Cassin's Auklets bred on West End Island, compared to the 1989estimate of 7,451 breeding birds for West End Island. The 1989
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estimate was based on an adjusted total of 4,967 sites, including i
243 large sites. We doubt if a decline in Cassin's Auklet B
numbers has occurred on West End Island because Cassin's Auklets

appeared to be nesting densely in all available habitats there.
Small numbers of Cassin's Auklets were found nesting on the North Q
Islets and Saddle Rock in 1989 (Table 38). These rocks were not
known to be nesting areas in the past (Ainley and Boekelheide
1990). Cassin's Auklets also may nest at the North Farallon |Islands. These four rocks have never been surveyed for nocturnal
crevice-nesting species.

Southern California

Castle Rock - We determined a total of 1,807 medium and large i
nest sites on 21-22 October 1991 (Figure 50, Table 39). Most |
sites (80.2%) were counted directly and 19.8% were estimated for
inaccessible areas. Most potential sites were burrow/crevices
(73.1%) while 17.4% and 9.5% were crevices and burrows,
respectively (Table 39). Pigeon Guillemots probably nested in
some of the up to 119 large crevices counted, especially on the
south side (areas 7-12); guillemots also nested in sites that
were not enumerated during Cassin's Auklet site counts. To J
account for this, 64 (50%) of the 128 estimated active Pigeon
Guillemot sites (based on bird counts during the breeding season)
were subtracted. By applying the L correction factor to the !adjusted total of 1,743 potential sites, an estimate of 2,614
breeding birds was derived. No systematic surveys of Cassin's
Auklets have been conducted previously at CastleRock, although •
rough estimates of 2,000-2,500 breeding birds have been reported
(Hunt et al. 1979).

Prince ;sland - A total of 6,049 medium and large potential nest I
sites were determined from burrow and crevice counts on 22-23

October 1991 (Figure 50, Table 40). Most sites (43.6%) were im
located in burrow/crevices; 38.0% and 17.5% were located in •
burrows and crevices, respectively. As in 1975-1977, potential

am

sites were found all over the island in 1991 but highest numbers
were found at the southeast end. Dense burrowing occurred in i
association with the Opuntia cactus patch (area 7) and in the I
deep dirt areas below the cactus (area 6) (Figure 50, Table 40).
Pigeon Guillemots probably nested in some of the 55-146 large
sites counted in areas 1 and 2 along the north side (where they |
were only observed during the breeding season). Pigeon Guillemots
also nested in other large crevice sites not enumerated during
Cassin's Auklet site counts. Rhinoceros Auklets and Tufted •
Puffins nesting at Prince Island were all assumed to be nesting
in large crevices on the north side which were not counted during
Cassin's Auklet site counts. However, the few large burrows J
counted may have belonged to Rhinoceros Auklets. To account for W
use of large sites by Pigeon Guillemots, i01 (50%) of the 202
estimated active Pigeon Guillemot sites (based on bird counts i
during the breeding season) were subtracted to obtain an adjusted |
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I total of 5,948 potential Cassin's Auklet sites. By applying theL correction factor, we derived an estimate of 8,922 breeding
birds.

I In 1975-1977, Hunt et al. (1978, 1979) estimated 19,200-
25,600 breeding Cassin's Auklets at Prince Island. In 1975, nest

i site densities were determined in a 625 _ quadrat (containing apatch of iceplant Gasoul crystallinu_) on top of the island
(0.064 active sites/m z) and in thirty 25 _ quadrats in rocky

i habitat (mean 1.2 active sites/quadrat or 0.048/_, range 0-
9/quadrat). A minimum 1975 estimate of 19,200 breeding birds
(9,600 active sites) was determined by multiplying active site
densities by an estimate of the amount of Cassin's Auklet nesting

i habitat available (i.e. 625(0.064) + 199,375(0.048)). It is notstated how the estimate of 200,000 _ of auklet nesting habitat
was derived. A maximum 1975 estimate of 25,600 breeding birds

I (12,800 active sites) was determined using the highest active-site density only (i.e. 200,000(0.064)). In 1976-1977, Hunt et
al. (1979) reported that densities ranged from 0.1 sites/m 2
(rocky habitat) to 8.0 sites/m 2 (on the edge of the Qpuntia

i cactus patch in area 7). Average density on the edge of thecactus patch was 5.4 sites/m 2. Somehow, an estimate of 20,400
breeding birds (10,200 active sites) was derived from this

R density data for 1976-1977 using a similar method as used for

| 1975 estimates (Hunt et al. 1979).

i As concluded at Southeast Farallon Island, we believe that
the 1975-1977 method of determining population size for Cassin's

• Auklets yielded an overestimate of the number of active sites at
Prince Island. This possibly resulted from using the average of

I a small number of unrepresentative quadrats and/or inaccurateestimates of the amount of nesting habitat available. A decline
in the auklet population has not been suspected at Prince Island

i although little attention has been paid to the numbers of aukletsnesting here since 1978. Further work is required to refine the
1991 population estimate and to evaluate 1975-1977 estimates.

I Other factors were considered that could have contributed todifferences between 1991 and 1975-1977 estimates:

i i) Loss of burrow sites before October counts. We notedmuch lower numbers of burrows in area 6 in October compared to
April, June or July. Burrows had filled in on these steep dirt

_ slopes. We added i00 estimated sites to October counts in area 6

i j to account for the loss of these sites;!

2) Loss of sites due to soil erosion. In early April 1991,

I we noted that many nest boxes had been covered with soil due tosoil erosion from heavy rains in the preceding March. Numbers of
sites in steep slope areas also seemed lower than usual (T.

I Ingram and D. Lewis, pers. comm.). Heavy rains during the 1982-1983 and 1986 E1 Nino-Southern Oscillation events may also have
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caused soil erosion and corresponding lower densities of sites in 1
steep slope areas since 1977; m

3) Loss of sites located in vegetation. In 1991, no sites l
were found in small iceplant patches on top of the island and few I
sites occurred well inside cactus patches, especially in areas 9
and I0 on the west side. In 1975-1977, sites were reported in ll
some number in these habitats and the gull colony on top of the 1
island was covered in iceplant (Hunt et al. 1978, 1979).
Vegetation seemed to be much reduced and in poor health in 1991.
It may have died back due to drought from 1987-1991 or other Ifactors;

4) Inclusion of larger sites. It is not clear how large 1
sites were treated in the 1975-1977 estimates. If they were m
excluded, then an additional 152 breeding birds were included in
the 1991 estimate. If all large sites were included in 1975-1977 1
estimates, then 68 breeding birds were excluded from the 1991 •
estimate; w

5) Nest boxes. We included 51 nest boxes (77 breeding 1
birds) in the 1991 estimate. These boxes were installed in 1986. I
Presumably, these birds would have nested in natural sites if

boxes were not present; and l
g

6) Increased predation. In 1991, we noted Peregrine Falcons
in January, April and October at Prince Island. A suspected m
eyrie was found on San Miguel Island, south of nearby Harris •
Point in May. Falcon predation in the winter and summer probably m

has been increasing. Western Gull numbers do not seem to have

changed significantly at Prince Island since 1975-1977. 1

Harris Point to Cuyler Harbor - In 1991, we discovered a small
new colony of Cassin's Auklets at the Hare Rock subcolony. On ii i
May, 2 active nests were found and 17 burrow/crevices were g
counted on the rock. Two other probably-active sites were noted
on 7 June. A total of 26 breeding birds was estimated. This
small colony may have been been missed by previous researchers. 1
Hunt et al. (1979) found only i probable Ashy Storm-petrel site
there on 25 June 1976. However, Cassin's Auklets could have

finished breeding by the time of this census (see Figure 17). 1

Diab_o and Sppit Rocks - We discovered 19 burrow/crevices and
estimated 29 breeding birds at east Diablo Rock on 5 May 1991. l
No sites were suspected on the west rock. Only one probable |
Cassin's Auklet site was found at Diablo Rocks in June 1976 (S.
M. Speich, pers. comm.) although 30 breeding birds were listed
for small islets in this area of Santa Cruz Island (excluding 1
Sppit Rock) by Hunt et al. (1979). At Sppit Rock, we searched W
but did not find any Cassin's Auklet sites on 5 May 1991. It is

possible that auklets laid eggs later in the season. Three 1
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i active nests were found and I0 breeding birds were estimated on22 June 1977 (Hunt et al. 1979).

i Scorpion Rocks - We determined a total of 364 medium and largesites on all four rocks in May and October burrow and crevice
site counts. By applying the L correction factor, we derived an

i estimate of 546 breeding birds. On the nights of 3-4 and 20-21May 1991, we captured and banded 29 and 19 (including 4
recaptured) auklets in mistnets on the main rock (Table 9,
Appendix 4); 58.6% and 63.2% had developing or developed

f incubation patches, respectively. Auklets were netted duringperiods of auklet vocalizations. On 3-4 May, auklet
vocalizations stopped at 0136 hours, shortly after the moon rose

I at 0035 hours. On 20-21 May, auklets did not call constantlyuntil after 0200 when the moon became obscured. Presumably,
auklets were quiet when nesting Western Gulls might catch and

i kill them in the moonlight (see Nelson 1989). This may be
especially true at Scorpion Rocks where the ground color is
whitish from guano deposits and auklet silhouettes were quite
discernible.

i In 1975-1977, only i00 breeding birds were estimated for
Scorpion Rocks (Table 35) but it was not clear whether all four

i rocks were censused. Also, only 15 burrows were found during a
search on 22 June 1976 of the main rock (Hunt et al. 1979). In
comparison, 125 burrows and 17 crevice/burrows were counted on 2
May 1991 in the guano-soil on the accessible t_p of the main east

I rock. However, only 2 burrows were observed there on 24 October1991 although depressions could be seen where old burrows had
been filled in with Brown Pelican guano.

I Willows Anchoraq_ Roc_ - In 1991, we discovered a small new
colony on these small rocks off the south side of Santa Cruz

i Island. Only one auklet was heard calling during storm-petrelmistnetting on the south rock on the night of 7-8 May 1991.
However, 4 sites with eggshell fragments and 1 other probable

i site were found during burrow and crevice counts on 23 October
1991. No sites were suspected on the inaccessible north rock.
Thus, we estimated i0 breeding birds for this colony.

i Santa Barbara Island Area - At Santa Barbara Island, we counted• 31 probably-active Cassin's Auklet sites during April, June and
October 1991 counts of Xantus' Murrelet sites: 4 medium sites

i were found in area 8 (i crevice with an eggshell fragment nearCat Canyon and 3 burrows near Graveyard Canyon (see Figure 45));
1 medium burrow was found in area 4 under the arch at Arch Point;
2 medium crevices and i burrow were found in area 3; and 23 sites

I were found in area 2 (13 large crevices were found in the upperaccessible areas of Elephant Seal Point while 1 medium burrow and
9 medium burrow/crevices were found in areas accessible by boat).

I _ During nocturnal mistnetting for storm-petrels at locations

B around Santa Barbara Island, we heard vocalizations or captured
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i
birds only in these three general areas (Table 9, Appendix 4). i
At Elephant Seal Point, we captured and banded auklets in a J
mlstnet placed at the entrance to a small cave located on the top
outer cliff of the point: 3 birds (with incubation patches) were
caught on 11-12 April, 9 birds (with incubation patches,
including 1 recapture) on 14-15 April, and 11 birds (with
incubation patches, including 5 recaptures) on 19-20 May. Using m
Chapman's (1951) modified Lincoln-Petersen method, we estimated |
about 26 breeding birds were nesting in this cave. At this cave,
auklets rarely vocalized during the night although a few birds
could be heard calling sporadically from another cave closer to
the water (where 9 sites were found in October 1991 counts). m
Single auklets were caught in mistnets on 4 nights at Arch Point
in April and May and on the night of 21-22 May at Webster Point. i
This scattering of additional observations away from the known W
breeding sites suggested that small additional numbers nested at
scattered inaccessible cliff locations around the island in 1991.

To account for this, we added 50% to our otherwise estimate of 88 •
breeding birds to derive a final estimate of 132 breeding birds
for Santa Barbara Island. This estimate was similar to the 150

breeding birds estimated in 1975-1977 (Hunt et al. 1979) when
birds were reported in essentially the same areas of the island m
as in 1991.

At Sutil Island, 81 sites (including all burrows and burrow/ I
crevices) were counted on the upper slope and top areas in
October 1991; 127 other sites (including all plant and cliff
sites) on the lower slopes and cliffs were treated as Xantus' t '
Murrelet sites (see Xantus' Murrelet account). On 13-14 April, J
we observed 16 occupied sites on top of the island. We captured
and banded 8 birds (71.4% with incubation patches) in a mistnet Im
in the saddle between the two peaks (site 15 on Figure ii). A |
few birds were heard occassionally after 0200 hours. Only 1 bird
was captured on 4-5 June (Table 9, Appendix 4). Using the L m

correction factor, 122 breeding birds were estimated, i

At Shag Rock, we found 1 probably-active large
burr0w/crevice on 22 May 1991. Although they have not been •
recorded nesting here before, this small rock is located near the
northern shore of Santa Barbara Island where auklets nest

currently and have nested historically (Hunt et al. 1979). l
I

Other Colonies - Similar numbers of breeding birds were found at
other colonies in 1991 compared to 1975-1978 surveys (Table i). m
At Point Bennett, San Miguel Island, R. DeLong (pets. comm.) Ireported 13 potential nest sites in 1991, 12 on Cormorant Rock
and 1 on the main point. On 11 May 1991, we did not visit these
nesting areas at Point Bennett due to concern over disturbance to
marine mammals but we did find 6 large alcid burrows on the north W
side of the colony which may have been Cassin's or Rhinoceros
auklet sites. Excluding the 6 other sites, we derived an il
estimate of 20 breeding birds. At Gull Island, we counted 88 U
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l medium and large sites resulting in an estimate of 132 breedingbirds. On 24 October 1991, eggshell fragments were found in 2
medium crevice sites and a whole egg was found in the only

artifical site under a cement pad under the navigation-lightstructure. Although Cassin's Auklets have been recorded to nest
historically at Anacapa Island, we did not determine if they

i still nested there in 1991. None were found and breeding was
considered doubtful in 1975-1977 (Hunt et al. 1979). Rat
predation may be preventing the Anacapa Islands from being
recolonized (Erickson 1992). At San Clemente Island, we found

i the remains of an old dried-out Cassin's Auklet on China PointIsland. No evidence of nesting was found on the island which was
covered with rubble fallout. This island was located in a naval

t bombing range which probably has prevented birds from nestingthere.

l SummaryThe 1989-1991 estimate of 56,572 breeding birds in
California is much lower than the 161,160 breeding birds listed

i in Sowls et al. (1980). Most of this difference is probablyaccounted for by differences between census techniques at the
South Farallon Islands and Prince Island; however, a decline has

i also probably occurred at the South Farallon Islands. We also
• discovered 4 small new colonies in southern California and 1

probable colony in northern California. In general, numbers of
Cassin's Auklets appear to have increased in the Santa Cruz

i Island area since 1975-1977.

We suggest that future researchers should implement a system

g of well-marked plots on colonies throughout California which canbe monitored over the long term to assess changes in burrow
numbers, burrow and crevice occupancy, soil and vegetation, and

i numbers of nesting gulls. Such a project would be complicated bythe great variety of nesting habitats used in California,
progressing from primarily burrows in northern California to
primarily crevices in southern California (Table 41). Artifical

i sites are also used to a significant degree at the South FarallonIslands. Future censusing efforts would be greatly facilitated
if sample plots could be used to estimate population size in a

i reliable manner. Obstacles to such techniques includedetermining areas of various habitats on islands with varied and
rugged topography, developing an adequate sampling system, and

i preventing disturbance to auklets, other nesting species, and
marine mammals. We believe that complete counts of auklet sites
as conducted in 1989 and 1991 are not required for every census
but will be required periodically to ensure that extrapolated

estimates are reasonable for assessing long-term trends.

!
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I
Figure 47. Percentage of state breeding population of CassinOs

Auklet in coastal regions of California, 1989-1991. i
Symbols as in Figure 19. i
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I Figure 48. Locations of nesting areas of Cassin's and Rhinocerosauklets at Castle Rock (National Wildlife Refuge),
De1 Norte County, California. See Tables 36 and

i 43 for breakdowns by numbered subareas)
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i PRINCE ISLAND(Santa Barbara Coulty, California)

I Figure 50. Locations of nesting areas of Cassin's Auklets atCastle Rock and Prince Island (Channel Islands

National Park), Santa Barbara County, California.

i See Tables 39 and 40 for breakdowns by numberedsubareas. A and B refer to mist-net sites 1 and 2,

respectively.
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Tibte 35. Numbers of I:reecl_r_ Cassin's JU4ktats it each colony |n Catiforn|m in 1975-1900 (Hunt at at.
19"/9, Soets et el. 1_0) and tn 1909-1991. i

Cg_ony _ Numberof Breeding Birds 1 (Perce_} /

iColony _ _ I_1_1_ 1975-1_ _) 1_19-1_1

_thern CsLtforn|a am
Castte itock D4t-414-06 325-006 [3,600] (2.2) 5,638 (10.0) I
Green lock HU-410-09 325-020 [50) (<0.1) 84 (0.1)
FLatiron Rock MU-410-13 325-023 Ii (0.0) a (0.0)

Fish Rocks NE-384-10 &04-003 0 (0.0) P (0.0) I

11_S[d_ California

South Faration Islands SF-FAI-02 L_9-052 [113,1X)032 (83.8) 38,274 (67.7)

Southern Cat f forn_a i

Point Oenne_t U-SPII-01 501-014 _ (<0.1) 20 (<0.1)
Castle Rock SS-SNI-02 501-005 2,81)0 (0.1) 2,614 (4.6) am
Harris Point to CuyLer Harbor S8-$N[-06 501-015 0 (0.0} 28 (<0.1) |Prince Island 58-$_1/-07 501-004 20,000, (12.4) 8,922 (15.8)
Diablo Rocks S8-SZ_-06 502-020 30° (<0.1) 28 (<0.1)
$ppit Rock SS-SZ/-OO 502-013 20 (<0.1) [20] (<0.1) i
$corp|on locks S8-SZI-14 502-010 100 (<0.1) 5&6, (1.0) |kPiiio_s Aru:horoge Rock_ 58*521-20 524-019 0 (0.0) 10"* (<0.1)

(;utt isLand SS-SZ[-22 524-001 15Q (<0.1) 132 (0.2)k_cape lstord-East _IE-NII-(I3 502-009 --5 (0.0) II (0.0)
s_ eo_ s8_/01 52,-oo7 o (oo> 2, (<0.1) m
s,m b_, l,t,nd ss./-m _4_ 150 (<0.1) 1_' (o.z) I_/t ;,i,nd ss./m 524o_ To (<0.1) lZZ (o.z)

Total 161,160 56, 562 iii
1 X, presm_; P, _y breeding; H, historical nesting only. Estimtes in _ [ ) are based on I

historical lint ira(ell.

2 Includes 30,000 birds added by AinLey and Doekelhetde (1990). I
3 Listed as p4"obabLyr_ttng by $oeLs at el. (19_)). Hunt et aL. (1979) estimated 30 brining birds for |anti islets in Usts area.
4 Estfmte besed on prd:abty-astive Cassin's Auklet sites only.
5 M|ll/ortcal rlest|rlg indicated it _ Zslamd by Hunt et aL. (1979) but mitted by Sorts et al. (1980).

I
t
l
i
i
!i
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I
sites of Casstr_s Auk_ets _n various habitats Castte

Table 36. N_mbersof potentlmt r_t at

Rock (Matforml Ml(dtife Refuge), D_I Notre County, California, in 1989.

)tap Bur_q, _ro,_Crevi ce ¢r_vi ce Total SitesArl[_ Ar_a Name Nedium Large I_i_gu I,arge Nediw Large Number Percer_

6.9

"' _ "o ,g o o.,
I "' "_ I_ ,[ g °o _.oBorthu_t Side 0

2.7

l i 11 _ 00 O 15.'. The Pit" 145 145

Total (CcmbineclAreas) 3073 1293 69 5 24 2 4466 100.0

i Percent Total Sites 68.8 29.0 1.5 0.1 0.5 <0.1 100.0

1 See Fig_-e 48 for [ocati_s of areas.
2 Rost sites were estimated f_ the periphery of the area.
3 Nost sites were estimated f_ pLot extrapotatiors.

i
I
!
I
I
.i
i
i
i
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Td_e 37. Iludue_ of potential nest sites of Cessint$ AukLets tn various habitats It the S_ut#_mst Faratton i
]sLand mJ_coLor_of the South Fro'alton ]aLands {llationai IJiLdtife _efuge), San Francisco Co_, II
California, in lg09. Nail and artificat habitat sites are indicated by N and A, respecti_Ly.

Qurrow I_1 Lr_ _ L_ Nest Box TotalI Ar'_aNal Ned 6rl N A N A N A N A Ned' _-r3 No. P_1;,

I MalntopBay 320[42]2 0 449 71 17 0 236 86 19 0 18 1 1217 5.9
2 Auton FenimuLa to 0 0 12 10 0 0 53 22 2 0 0 0 99 0.5 E

_thou_ l
3 _t SLopes 211C523 0 636 64 30 0 529 77 70 0 12 8 1637 8.0
4 North Landing flout 205115] 8 11132 59 31 0 378 126 57 0 1 0 1897 9.3

No. 1 !
5 N_'th Lending Bout 1:) 0 820 0 37 0 710 0 73 O 0 0 1652 8.1

11o.2
6 Fertilizer FLat 25 0 992 ] 12 0 529 0 11 0 0 0 1572 7.7
7 Sh,L_ick Poirrc 6711] 0 853 6 16 0 691 0 81 0 0 1 1715 8.4 ,a,.
8 Southeast SLopes 49113] 0 889 20 64 0 948 310 68 0 8 0 2356 11.5 |9 BLowhoLePeninsuLa 8[43 1 15 17 0 0 102 0 2 0 0 15 160 0.8

10 _eligoLend _-_ 9011115J 3 262 166 15 0 56 77 20 0 &2 5 1567 7.7
11 Garbage Gulch to 81 [23] 0 15 77 0 0 9 21 1 0 35 0 Z3Q 1.2

Sea Pigeon Gulch m
12 Southeast Narine 745[174] 0 117 76 0 0 171 35 1 0 0 0 1145 5.6 |Terrace
13 Iletol_cl to Se_er 142149] 0 50 14:3 0 0 12 132 0 0 35 0 514 2.5

Gulch 1
14 Southwest SLopes 7361813 2 1055 422 71 3 716 673 196 25 215 22 4136 20.2
15 Scuthuest Narine 357[62] 0 85 22 0 0 15 3 0 0 13 5 500 2.4

Terrace
16 Sard FLat to 34 0 9 21 0 0 11 0 0 0 0 0 75 0.4

Vescher So.ca i
P.enirr_ula

TotaL (Areas Combined) 389316311 14 7291 1177 293 3 5166 1562 601 25 399 57 20481 -

Percent Total Sites 19.0 0.1 35.6 5.7 1.4 _0.1 25.2 7.6 2.9 0.1 1.9 0.3 I

1 See Figure 4.9 for Locations of areas.

2 N_bePs of crxJshed/coLLq:ced b_roks _n are bclKiets, t !

i

!
!
I
!
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Table 38. ikmbers of potmtist nest sites of Casstn's Adttets in various habitats st West End [stand, North
Islets, and Saddle Rock subcotonies st the South FsreLLon Islands (National Wildlife Refills),
San Fr_cis¢o County, California, in 1909.

1 A_*_ N_ 14ecii_q L_r_ i_cl_m kar_e Neclius Lsr_ Id_ Percent

West End ]slmd

17 Maintop g g _ 0 371 60 462 7.918 Xaintop _utder 1 0 0 0 169 2.9
19 Rayon's CLiff 76 4 8_5 74 435 49 1523 26.0
_0 [ndtm _ 3711] 2 0 33_, 51 217 87 726 12.4
21 Shell Beech 106123 0 63Z_ 34 211 63 1_(_j_ 17.7

22 West Heed 2.623 PeLicm_ Bout 185123 0 894 22 15_51 42 1294150"22.1

Jk)rth IsLets
24 AuLon IsLet 14 0 69 Z 24 3 112, 1.9
25 Seal ion Islet 0° 0.0
26 Finger Rock 0 0 0 0 0 2 2 <0.1
27 Sugar Loaf 0 0 191 0 129 21 2;41 5.8
28 chocoLate Chip O 0 0 0 3 1 4 <0.1
29 Arch Rock 0 0 0 0 3 4 7 <0.1

Saddle Rock
_) SaddLeRock 0 0 0 0 33 3 36 0.1

Total (Areas Combined) 41815] 4 3195 183 1577 335 5862 100.0

Percent Total Sites 6 7.3 <0.1 55°9 3.2 27.6 5.7 100.0

1 See Figure 49 for Locations of areas.
1 limbers in square brackets refer to ¢rushed/coLtalDs_l burros.
2 Included 1 artificaL site under wood.
3 This area was not accessibLe in Septeiber due to concern over disturbmnce to mLiors.

P. I_le (pe_s. c_mL) estimted 150 sites there _ visited in December 1969.
4 IncLudes 9 ar_tificat sites in a rock _tt.
5 This mrea was not accessible in September due to concern over dtsttrbance to soaLtono. HokL_ver,

due to its exposed Location, _ assumed that no sites _ present.
6 Catculeted using s total of 5712 sites (excLuding 150 sites st art,a 22).
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Table 39. Mumbe_ of pote_|aL nest sites of P._sinsm _ktets in _rio_ habitats at _tte Rock E

(13wine[ Istands Ilatiorml Par'k), _ Barbara County, Catffornis. |n 1991. i

Burr_ , llurrm_Cr_c_ _ i_|_e to1_l _;Jt_; IA_Pr_1 Ares lime Medium Leroe Link. Medfus Lsroe Link. ui La._e Unk. Number Per_r_
W

I _'thwest 2oct 2 0 0 0 0 0 0 0 0 0 0(0) 3 0.0
2 BorthvestSnd 0 0 0 0 0 _(ZS) 0 0 0 _(2S) 1.5

3 ilorth Side Iio. 1 5 00 37 1 13(13) 0 0 0 56{13) 3.1 I4 llorthS,* Uo. 2 ,.,..,133400228 4 7{7) 1 1 0 _;24(7) 17.9 I5 k_'thS,de,o. 3 13_ 0 0 138 0 TO(TO) 29 2 0 ZS2(?O) 13.9
6 _wt_S|de,o. 4 20113] 0 0 Zge 0 32(32) 87{32) 1, 0 6_8_64) ,4.8
7 ENt End 19 00149 0 0 76 1 0 245{0) 13.6 /
, South S|de _o. 1 O 0 0 0 0 18(18) 0 0 0 18(18) 0.1 |,_,,**., o oo o o,,_,,,o o o ,_,,, o._
,,_s,**., o oo o o_(_)o o o _,) o.,
1' SOUth_e_t FJ_ 0 0 0 O 0 _1_(_) 0 0 O _) O. ;) ,

13 ,t _ 0 00 46 _ 31C31_ 10 4 0 _._31 _ _.3 E

Tot:It(CombinedA_) 17_I(34) 0 0 _ 11 _(_),,=_,,,_ 0 ,,o7(_,,o00 mm
IIPercent Total Sites 9.5 0.0 0.0 54.5 0.1 18.0 15.9 1.5 0.0 100.0

1 See Figure 50 for Locations of oress, i
2 Rook not visited on foot clue to concern o_r disturbance of rations and fur seats. Aerial I:hOtogral_s qD

tndicsted that no soil Mas prese_ for burr_inla. Weass_ed no s_tes were present.
3 /ki:ePs of estimted sites in round perqmtheses.
4 llmbers of ¢oltalXmd/cnushed burrows in square brackets.

!
i I

t
i
I
i
I,
I
i
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TabLe 40. N_e_s of poterrttat nest sites of Cassin's Auktets in various habitats at Prince lsLlnd
(Charv_t |stands National Park), Santa lathers County, CaLifornia, in 1991.

I_Jrrow B_.__rC _-_ _e Cr_,vice T_.a I _11_
_I _ Name _edi,,- _rile i_k. Mediul _r_ Unk, lq_ed_ Large pl_. _ Percent

1 Not_th_JestPoint 96 00156 10 9 54 0318(0)25.3

2 North CLiffs 0 0 0 0 0 56(56) b 0 35(35) 91(91) 1.53 East Bout NO. 1 Z37[/_;33 3 0 503 44) 0 1 ;[3 0 939{0) 15.5
4 East Bowl No. 2 4 0 0 68 0 0 68 4 0 1_;(0) 2.4

5 East lowt No. 3 18113 0 0 742 6 20(20) 1_, 37 0 967(20) 16.0
6 Southeast End 325(100) 0 0 424(2/dS) 0 0 574 0 0 806{346) 13.3
7 Southeast Cactus 1464(516) 0 0 35 0 15_C150) 48(4_) 0 0 1697(714) 28.1
8 Lower West Side 41(41) 0 0 37(37) 0 102(102) 58{58) 12(12) 0 250(250) 4.1
9 South_mt Cactus 21 0 0 4 0 0 0 0 0 25(0) <0.1

10 N_t Cactus 16(15) 0 0 0 0 0 0 0 0 16(15) <0.1
11 I_orCh_t Cove 0 0 0 39 11 0 2 29 0 72(0) 0.1
12 Upper West Side 111] 0 0 91 0 55(55) 2_3 44 0 454(55) 7.5
13 North FLat Top &0C29_ 1 0 25 0 0 45 5 0 116(0) 1.9

14 South FLat Top 1315] 5 0 71 1 0 3kS 15 0 154(0) 2.5Total (Cclbined Arums) 2291(672) ? 0 2195(283) 59 383(383) 812(106) 214(12) 35(35) 6049(1491) 100.0

Percent Total S_tes 37.9 <0.1 1.5 36.3 0.1 6.3 13.4 3.5 0.1 _ 100.0

1 See Figure 50 fop Locations of sPeas.2
_ of estilmted sites in rou_l parentheses.

3 _ of cr'usbed/coltq:,sed burrows in squmre brackets.
4 IncLudes nest boxes (24 boxes in area 3; 27 boxes in area 6).
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TabLe 41. Amltabltit_f of different types of potential nest sites f_ Cassln's AukLets in different regions
of CaLifornia. Pred01insn_ r_st sfte types m underlined to dem3nstrate the progression from m

to crevice nesting as colonies occur farther south.

im

rrotonY Nmq _ Burro_Fi W Cr_ Ar_fi_t T_ta_ _;fl_ps I

CastLe Itock _I 2.2 0.8 0.0 31-- 1
Green Rock 100.0 0.0 0.0 0.0 56

Central CaLifornia ISouth FiNILLon IsLands
Southeast Faratton IsLand 20.0 37.4 26.5 16.1 19,488!
Other _13¢otmies 8.0 _ 30.2 0.2 5,1891

trotff_M'nim I

Cutte Rock 9.5 73.1 17.4 0.0 I,_K£V__

Prince Island _.0 _ .., 0., +_. mOiabto Rocks 0.0 89.5 10.5 0.0 1_ I
Station Rocks 37.9 16.2 459 0.0 3643

a&

Uitt_s Anch_age locks 0.0 0.0 1000 0.0 5_
GuLL Istat_ 5.7 6.8 86.6 1.1 _. i
S_g Rock 0.0 100..___0 0.0 0.0 1 |1

SItka Barbara IsLmrd 13.6 20.5 65.9 0.0 /_;
Su't| l IsLand 4.9 38.3 56.8 0.0 81"

!1 Using only mdi,= sites2
IncLuding mdi,=, arld Large sites.

3 IncLuding rely sites c(_s|_ to be Cassinss Auktets s. i

!
I
II
.11
I
l
I
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i RHINOCEROS _UKLET

i Rhinoceros Auklets breed along the coasts of the North
Pacific Ocean from korea, across the Aleutian Islands, Alaska,
and south to California. This alcid is difficult to census
because they nest in burrows and crevices, often in small

I scattered colonies, and are mainly crepuscular or nocturnal intheir nest visitations. In 1979-1980, Sowls et al. (1980) listed
only 8 breeding colonies in northern and central California. In

i 1989, we focused on updating and improving population estimatesat the relatively-large, known colonies. Detailed burrow and
crevice counts were conducted at 4 of the 6 largest colonies:
Castle Rock, Green Rock, South Farallon Islands, and Ano Nuevo

E Island. However, at other known colony sites and at most of the25 newly-discovered sites, we detected small numbers of breeding
Rhinoceros Auklets solely by the presence of alternate-plumaged

i adults on the water during the day in close proximity topotential nesting areas on islands and mainland cliffs. We
considered these birds to be breeding because it is unusual for

i foraging birds to occur close to shore in the day unless they
were "staging" near nesting areas. However, some birds may have
been misassigned as nesting at a site when in fact they were not
nesting there. On the other hand, many more small nesting areas

I probably were missed than were misassigned as nesting areas.Since we also did not know how to adjust numbers of Rhinoceros
Auklets observed on the water beside colonies to derive breeding

l population estimates, we simply listed the maximum number ofbirds seen at the locality for the population estimate. Without
doubt, estimates based on unadjusted numbers of birds seen in the
vicinity of colonies were minimal.

I Northern California

E Castle Rock _ational Wildlif@ Refuae - We counted 1,300 largepotential alcid burrow and crevice sites over the entire island
on 12-13 September 1989 (Figure 48; Tables 42, 43). Sites were

i counted individually over most of the island but were estimatedusing plots and peripheral counts in areas 2 and 10-13 (see
Cassin's Auklet account for details of this estimation process).
Large sites were considered approximately large enough for use by

i Pigeon Guillemots, Rhinoceros Auklets, and Tufted Puffins. Weassigned most large sites to one of these species based upon
island locations where Pigeon Guillemots and Tufted Puffins had

I been observed during the day in the 1989 breeding season. Wealso noted that the entrances to many Rhinoceros Auklet burrows
and burrow/crevices were smaller and less rounded than Pigeon

i Guillemot or Tufted Puffin burrows, presumably because they donot stand up as high on their hind limbs when walking on land
(Storer 1945). Most Rhinoceros Auklet burrow sites were located
on the large north-facing meadow on the east end (areas 2, 3, 10-

i 12) where many Cassin's Auklet and storm-petrel burrows also werelocated (Figure 48, Table 43). Three dead chicks were found in
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1
burrow entrances there in September 1989. A minimum of 878 1
potential Rhinoceros Auklet sites were determined for Castle 1

Rock. By adding 310 potential sites that could not be assigned
to a single species, a maximum of 1,188 potential sites was 1
derived. By applying the rough L correction factor of 50% (to m
account for burrow occupancy) to the mean value of 1033 potential
sites, we estimated a breeding population of 1,034 breeding lm
birds. 1

Prior to 1969, only 1 nest had ever been found on Castle
Rock in 1917 (Osborne 1972). In 1970, Osborne (1972) estimated 1
100-150 breeding birds. He apparently did not conduct a burrow g
count but indicated that Rhinoceros Auklets nested in much of the

meadow area where they were mostly found in 1989. Osborne (cited 1
in Sowls et al. [1980]) apparently returned to Castle Rock in 1
1977 and thought that numbers had increased to over 200 birds.
We believe that Rhinoceros Auklet numbers have increased ll.

significantly at Castle Rock since the early 1970's. l

Green Rock - On 16 August 1989, 31 large alcid burrows were
counted on Green Rock. These burrows could have been used by 1
Rhinoceros Auklets or Tufted Puffins _ince both species were m
observed at the colony in 1989. Rhinoceros Auklets were recorded
on the water by the rock on 2 May (I bird at 0745 hours), 25 May II
(4 birds at 0658-0734 hours), 10 July (3 birds at 0610-0750 |
hours), and 16 August (i bird at 1050-1230 hours). We derived an
estimate of 15 active Tufted Puffin sites, based on counts of Jml

birds present at the colony earlier in the breeding season. We i
considered the remaining 16 sites to be potential Rhinoceros l
Auklet sites, corresponding to an estimate of 16 breeding birds.
Osborne (1972) did not mention Rhinoceros Auklets breeding at •
Green Rock in the early 1970s. On 24 June 1980, Sowls et al. m
(1980) observed 38 birds near Green Rock between 2000-2045 hours
(see 1979-1980 survey archives) yet only 6 breeding birds were 1
estimated there. These researchers also did not have firm •
evidence of nesting, other than the presence of birds near the
colony.

l

Other _ - In 1989, six small new sites (totalling 31 1
birds) were found between the Oregon border and Cape Mendocino
(Table i). Sowls et al. (1980) had reported only 5 colonies il
(including Castle and Green rocks above) in this area previously. m
However, 3 birds were seen off Wedding Rock on 15 May 1979 (see
1979-1980 survey archives) but apparently were not considered to m
be breeding there at that time. In 1989, we did not observe any •
birds at Flatiron Rock whereas 1 bird was seen off this rock on I1

10 May 1979. This bird was not considered to be breeding there.
On 16 August 1989, 17 large alcid burrows were counted on the 1
southeast end that was accessible without disturbing Brandt's m
Cormorants and California Sealions. These burrows may have been
used by Rhinoceros Auklets, Pigeon Guillemots, or Tufted Puffins. 1
However, only 3 Pigeon Guillemots and no Tufted Puffins were 1
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i observed in the vicinty of Flatiron Rock in 1989. We listed

Flatiron Rock as a possible breeding colony in 1989, even though
birds were not observed there, since it is more likely that

i Rhinoceros Auklets were missed than the other 2 species. Birdswere seen in the general vicinity (e.g. Wedding Rock, Green Rock
and Pilot Rock) and may have nested at Flatiron Rock.

I Between Cape Mendocino and Point Reyes, 30 birds were found
at 10 newly-reported sites in 1989. Sowls et al. (1980) reported

i only one small colony at Fish Rocks in this area. However, smallnumbers of birds were seen near Rockport Rocks on 12 June 1979
(see 1979-1980 survey archives). In addition, small numbers of
Rhinoceros Auklets were observed near 5 other potential colonies

i in 1979-1980 where no birds were seen in 1989 (Table 42).Apparently, SowZs et al. (1980) did not consider these to be
breeding birds.

I Since it was hard to determine how many birds are nesting at
small colonies, we could fully assess the status of Rhinoceros

i Auklets nesting in northern California at sites otherthan Castle
Rock. We suspect that numbers are increasing based on the
numbers of new sites discovered but insufficient effort was

expended to verify numbers of breeding birds. In 1979-1980,

I Sowls et al. (1980) did not apparently consider birds to bebreeding unless birds were seen near sites on nesting islands.
Thus, we have included some 1979-1980 sites that were "known"

I previously (based on the presence of birds in the vicinity of acolony).

Central

I _outh Farallon Islands National Wildlife Refuue - We counted a
total of 1,515 large potential alcid sites on the South Farallon

E Islands between 3-8 September 1989: 993, 486, 33, and 3 potentialsites were found at the Southeast Farallon Island, West End
Island, North Islets, and Saddle Rock subcolonies, respectively

i (Figure 49; Tables 44,45). Details of these extensive countswere presented in the methods. Large sites were considered large
enough to be used by Pigeon Guillemots, Rhinoceros Auklets and
Tufted Puffins. We assigned most large sites to one of these

E species, using the same criteria as mentioned above for CastleRock.

E On Southeast Farallon Island, we determined a minimum of 306and a maximum of 441 potential Rhinoceros Auklet sites (Table
44), corresponding to an estimate of 374 breeding birds. For
other subcolonies combined, a minimum of 134 and a maximum of 151

i potential sites determined (Tables 44, 45), corresponding to
were

an estimate of 143 breeding birds. Overall, a minimum of 440 and
a maximum of 592 potential Rhinoceros Auklet sites were

i determined for the South Farallon Islands. By applying the (50%)L correction factor to the mean value of 516 sites, an estimate
l
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of 516 breeding birds was determined. Small numbers of i
Rhinoceros Auklets may also breed at the North Farallon Islands I

which were not surveyed for nocturnal crevice-nesting species in

1989 or previously, iw
Point Reyes Bird Observatory derived an alternate estimate

of 500 breeding birds at the Southeast Farallon Island subcolony
in 1989 (Emslie and Sydeman 1989). This estimate was based on an |estimate of about 250 active sites in selected areas of the
island. This estimate would be similar to our estimate if we had

applied a L correction factor of 67% instead of 50% for burrow B
occupancy to the 1989 total of 374 potential sites. This value J

is within the range of annual values found in Washington (Wilson

1976, pers. comm.), i

Rhinoceros Auklets recolonized the South Farallon Islands in

1971-1972, after not being recorded since the mid 1800's m
(Grinnell 1926, Ainley and Lewis 1974). Since 1983, they have |increased dramatically (Ainley and Boekelheide 1990). Increase
has occurred despite heavy mortality from the February 1986 Apex
Houston oil spill when at least 1,566 birds were killed between
Point Reyes, Matin County, and Point Lobos, Monterey County (Page g
et al. 1990). While many birds killed must have been wintering
birds from farther north, some must have been killed from the t
local breeding population located mainly at the South Farallon |
Islands.

Ano Nuevo Island - We counted a total of 79 potential sites on i
the island on 14 June 1989. Seventy potential sites (57 intact
burrows, 4 collapsed burrows, and 9 nest boxes) were found in the
main nesting area in the east-center of the island. In addition,
9 intact burrows were found along the bluff top at the southeast |
end, east of the old lighthouse quarters. On the night of 13-14
June 1989, we observed 3-4 birds landing at or leaving from each I
of these areas between 2040-2200 hours. Rhinoceros Auklets were |
nesting in only one of the nest boxes. By applying the L
correction factor to the total of 79 potential sites, we derived

an estimate of 79 breeding birds. I

Rhinoceros Auklets recently colonized this island. Twenty
burrows were first discovered in 1986 (D. B. Lewis, pets. comm.), i
Some colonizing birds may have come from the South Farallon |
Islands where numbers were increasing rapidly in the mid 1980s.
We believe that numbers of Rhinoceros Auklets are continuing to m
increase at A_o Nuevo Island. However, suitable burrowing |habitat on this small island may soon be saturated and suspected
heavy kleptoparasitism of adults carrying prey to feed chicks by
the dense population of breeding Western Gulls may reduce
breeding success. U

Other colonies - We found 84 birds at 6 other newly-discovered
sites from Ano Nuevo Island to Point Arguello. Only the isolated |
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I Point Arguello colony was known in this area previously (Sowls et

al. 1980). No Rhinoceros Auklets were observed in this area in
1979-1980. D. L. Suddjian (pets. comm.) first reported nesting

i by small numbers of Rhinoceros Auklets at the E1 Jarro Point toDavenport colony in 1987. We believe that numbers of nesting
Rhinoceros Auklets have increased south of Ano Nuevo Island since

I 1979-1980.
Southern

I In 1991, we nesting
discovered Rhinoceros Auklets in

southern California for the first time. There are no definite

historical records of breeding in this area and none were

I observed in 1975-1977 (Hunt et al. 1979). Baird et al. (1884)reported that they nested at Santa Barbara Island although Howell
(1917) doubted this record. In 1991, small numbers of birds were

I observed at 3 locations around San Miguel Island: Castle Rock (Ibird on i0 June), Harris Point to Cuyler Harbor (1 bird on i0
June; 3 birds on 12 July) and Prince Island (up to 15 birds on 7-
10 June; up to 4 birds on 12-14 July)(Table 42). In addition, 6

i alcid burrows found the north side of Point Bennett
large were on

on ii May 1991 which may have been Rhinoceros or Cassin's auklet
sites. At Prince Island, we observed birds landing on the island

I or standing at sites located in the North Cliffs area (see Figure50) on 8 June (0712 and 1635 hours), 13 July (0805 hours), and 14
July (0729-1021 hours). In June, birds were seen entering a

i narrow cave at the base of the north cliffs. During longerobservations on 14 July, birds were seen rubbing bills in
probable courtship displays and entering and leaving at least 3
crevice sites. Even though small and recently-established, the

I Prince Island colony was the seventh largest in California in1989-1991 (Table 42).

I Small numbers of Rhinoceros Auklets were observed at sea(away from nesting colonies) on several occasions between late
May and early July 1991 along the western margin of the Southern
California Bight and north of Santa Barbara Island (Table 46).

I These observations indicate for San Miguel
may foraging areas

island breeders but sightings included birds in breeding and non-
breeding plumage. Large numbers of Rhinoceros Auklets winter in

i the Southern California Bight (Briggs et al. 1987). The smallbreeding population at San Miguel Island may have become
established by wintering birds that remained south through the

I summer or by colonists from the Point Arguello colony in centralCalifornia.

i SummaryWe estimated an overall total of 1,769 breeding birds in
California in 1989-1991 compared to only 368 breeding birds in

i 1979-1980 (Table 42). Based on large increases at the two maincolonies (Castle Rock and the South Farallon Islands) and the
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establishment of an almost continuous band of small numbers of •
breeding birds all along the coasts of northern and central W
California (extending into southern California), we believe that
numbers of Rhinoceros Auklets have increased rapidly since 1979-
1980. Population increase and expansion in California appears to i
be a continuation of increases noted in the early 1970's along
much of the west coast south of British Columbia (Scott et al. mm
1974, Sowls et al. 1980; also see Speich and Wahl 1989). Further |
increase in the numbers of breeding Rhinoceros Auklets in
California is likely to be limited by low availability of
suitable nesting habitat. Nesting populations could be enhanced i
by installing artifical nesting habitat (e.g. nest boxes) which J
is used readily on the South Farallon Islands and at Ano Nuevo

Island. j
Future research should involve: 1) implementing a system of

well-marked plots on large colonies to monitor changes in burrow
numbers, burrow and crevice occupancy, soil and vegetation, and •
numbers of nesting gulls (also see Cassin's Auklet account for J

additional comments); 2) examining small colony sites more
closely to determine actual numbers of breeding birds; and 3) i
searching for and closely examining other small colonies that may
have been missed in 1989-1991 surveys. At small colonies, dusk
and dawn watches could assist detection of birds using colonies i
and may act as a relative measure of population size. However, |
correction factors for determining the relative numbers of
breeders and nonbreeders would be required. Birds have been
mistnetted at the South Farallon Islands as they arrived at
nesting areas at and after dusk (PRBO, unpubl, data). Analyses l

of such data could provide approximate correction factors.

!
!
!
!
!
!
!
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Figure 51. Percentage of breeding population of Rhinoceros

i Auklet in coastal regions of California, 1989-1991.Symbols as in Figure 19.
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I
Tmk_e 42. _Aidpera of breeding Rhir_ce¢os AukLets at ea¢_ coLony in cat|forn|a in 1975-19e0 (SouLs et at. m

1960) and 1989-1991 (This Study). I

_ot_y _Jmber a_mber9f pmodingpir_ 1 {_e_) i
coior__ _ Usp,s 1_-1_ 1909-199_ |
_ thcq'n Ca{i fornfo

Prince Zs[and 0_-414-03325-0¢3 12 43.3) 03412"3 (0.1) ICastle Ro¢_ DI-414-06325-006 200 (5&.3) 1, (58.4) I
Totc_m Rocks _-&14-07325-007 0 (0.07 1 (0.17
White RocX DN-412-1I 325-012 0 40.0) 1 40.1)
hdding Roc_ BJ-412-01325-013 0 gO.O) 1 (0.17 i
Wedding lock mU-410-03325-016 0 [3]" 40.0) 20_ 41.1) I
Green Rock IIU-410-_ 3Z5-_ 6 (1.6) I_ (0.97FLatiron Rock HU-410-13 325-0_ 0 [1] 40.0) 40.0)
P_L_ Rock HU-410-16 _-026 0 (0.0) 1 (0.1)
LittLe River Rock BJ-410-19325-035 p (0.0) 1 (0.1) I
Suoart_f IsLand MU_402-02 325-041 0 (O.O) 7 40.4) |
_,kport Rocks 11E-394-07379-001 0 [17 40.0) 2 40.17
Cope Vizca|no HE-394-08 ]79-002 0 (0.0) 1 40.1)
Georgia Pacific NE-392-06 379-022 0 41] (0.0) 0 (0.0) i
6omt Island Area HE-J90-01 379-006 0 40.0) 4 (0.2) IVan OmmeCove ME-390-05379-027 0 (0.07 3 40.2)
Casket Rock NE-390-11 _9-_09 0 40.0) 3 40.2)
Point Arena ME-_S4-01404-017 0 _) (0.0) O_ (0.07 m.
F|_ Rocks NE-384-10404-003 14 43.8) 4¢ (0.2) IGuoLala Point IsLan:l S0-386-01 404-004 0 12] 40.07 0 (0.0)

Ranch SO-_-03 _-025 0 [2] 40.0) 0 40.0)
Arched Rock S0-382-11 404-006 0 L'I) (0.0) 0 (0.07
Iodega lock S0-3_0-02404-008 0 (0.0) 2 (0.1) El
P|nnacLe Rock S0-380_04404-039 0 (0.0) 2 40.1) |Bird Rock MA-380-04404-010 0 40.0) 3 40.2)

Cent_ L California /

(1.6) (0.3) i
Point _ ,-374-01429-001 _ 1_,3
South FataL(on 1sLmrds SF-FA[-02429-052 I (27.27 5..._,379¢ (29.2)Arm Nuevo IsLand S_-370-04 429-023 0 40.0) 44.5)
EL _rr_ Point to Oarvemort S(:-_02 4_ 0 (0.0) 1 (0.1) I
Piedcas BLmcas Island SL-352-01477-007 0 40.0) 3 (0.2) 1S_eLL Beach Rocks S¢-358-13477-035 0 40.07 5 40.37
North Pimo _ Rocks SL-350-14477-036 0 40.0) 1 (0.1)
Poi_ _t .-3/J+-_ _1-_8 0 (0.0) 3 (0.2)

R_inIand and rocks e_st of Destroyer Rock S8-342-02501-010 0 (0.0) 45 40.3) IPoint Arguetto SD-_2-04501-011 30 48.2) 22 41.4)

Southern rr_L_for_,_

Castle Rock $8-S_1-02501-005 0 (0.0) 1 40.1) I

Norris Point to Cu_er Harbor $8-S_11-06581-015 0 40.07 3= (0.27
li

Prince Island SS-S_I-07501-004 0,, 40.0) 1,2 40.8)
Santa Bar_ra IsL_ _-_1-02524-008 p_r (0.0) (PII) (0.0) m

2 Birds observed Landing on or leaving fr_ shore. I3 (>etsi led nest site counts were conducted.
4 _r_ in m_ b_kets refer to mxiu r_Jd_ersof b|_ _ near or at c_loni, but _i_

Here not considered to be breeding birds by SouLs et It. (1980).
5 PossibLe nesting (see text). I
6 So_ts e¢ aL. (1980) reported a 1979 PRDOestimate of 100 breeding b_rds _ereas Ainley or¢l 9oekethetcie I

419907 reported s 1979 PRBOestimate of 176 breeding birds.
7 Po_ible historic, st breeding was noted by Baird et aL. 41884) but not mentioned by Hunt et st, 41979)

or SouLs et It. (1_0). i I8 SouLs et ai, (19607 reported 362 b_rds,
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i Table 43. Nuabers of potential nest sftes of I_inocere6 Auktets, Tufted Puffins, ond P|Oeen GuiLLemotsstCastLe Rock (National Wildlife Refuge), DeL Hlorte County, California, in 1909. ilurrow,

burro_¢revice, and crevice sites _ indicated by B, B/C, and C, respectively.

i ll:h|l"K)(_rosA_dktet Tufted Puffin Pig_r'} _f_Lmot Oth_ T_p| $|_
Ar_ 1 Area mine B O/C ¢ P O/C _ p p/_ C _ N_bor Percent

I 1 EmstPeek _ _ 0 0 0 0 0 0 1 0 0 1 0.1
Dense Burrmm_ 4 0 0 0 0 O 0 0 0 0 564 43.4

3 Eat Center 1 0 0 0 0 0 0 0 0 O 1 O.1West Center 0 0 0 3 0 0 0 0 0 50 53 4.1

_t S_de 0 0 0 0 0 0 0 0 1 0 1 O.1

I West End 0 0 0 0 0 0 0 0 0 O 0 0.0
_t Feek 4 0 0 7 2 0 0 0 0 42 55 4.2IkprU_Jest Side 19 2 013 0 0 8 0 0 0 42 3.2

9 Ikx'th Side Centec 0 0 0 4 0 0 0 0 1 17 22 1.7

. 10 O_udo_Northeu_ 21 0 0 0 0 0 0 0 0 0 21 1.6t
11 _pttP_ 0 0 0 0 0 0 0 0 0 SiS 56 4.3
12 267 0 0 72 0 0 0 0 0 0 339 26.1
13 0 0 0 0 0 0 0 0 0 145 I45 11.2

I Total (CombinedAreas) 876 2 0 99 2 0 8 1 2 3105 1300 100.0
Percent Total Sites 67.4 0.2 0.0 7.6 0.2 0.0 0.6 0.1 0.2 23.8 100.0

l See Figure &B for Locations of mrees.
1

2 Burro_ that were not assigned to one species.
3 H_t sites estimated from the periphery of arm.
4 Pk_t sites extrapolated from plots (see text).

I 5 IUl|noceros Aul[Let or Pigeon Guittemt (88 sites).

!
!
!
!
!
!
!
!
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Table _. li_lhers of pot_tmL nest sites of Rhinoceros AukLets end Pigeon GuiLt,,mts at the Southeast 1

Farmit_ |sLand subcoLonyof the South ForaLLon Islands {National UiLdLife Refuge), San Frlr_is_o
County, California, in 1989. i_-rl_, 1ourrou/crm_ce, cr_ic_e, end nest box sites _ indicated
by B, 6/C, C, m'Id liB, respectively.

i,
Rh|_qc_rgs _1_ Ptg_n Guillemot Other Sites T91_,L_i1_ 1.up

1 Maintop Bit)' 0 0 0 0 0 0 0 0 0 17 19 1 37 3.7 1
2 /uJLonPcmir_uta to 0 0 0 0 0 0 0 0 0 0 2 0 2 0.2 1

Doat4_use
3 Horti_est SLopes 0 30 1 8 0 0 64 0 0 0 5 0 108 10.9
& Morth Land|no Bowl 8 31 :_; 0 0 0 30 0 0 0 1 0 96 9.7 _J

Ms. 1 n5 North Llnding II_L 0 27 0 0 0 10 67 0 0 0 63 0 110 11.1
lio. 2

6 Fert| Ltzer FLat 0 2 0 0 0 10 9 0 0 0 2. 0 ;[3 2.3 im

7 Shubrick Point 0 0 10 0 0 0 31 1 0 16, 1_ 0 96 9.9 l8 Southeut SLopes 0 26 0 0 0 0 58 0 0 38+ 0 132 13.3
9 Btokd_te Peninsula 0 0 2 0 1 0 0 15 0 0 0 0 18 1.8

10 let igoLond APes 3 15 16 5 0 0 4 0 0 0 0 0 43 4.3
11 Garbage Gulch to 0 0 0 0 0 0 1 0 0 0 0 0 1 0.1 •

Sea Pigeon Gulch I12 Southeast Marine 0 0 0 0 0 0 1 0 0 0 0 0 1 0.1
Terrace

13 letq_d to Sewer 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Jim
Gulch I14 Sautheest SLopes 2 58 12 19 0 165 2096 3 0 0 0 0 319 32.1

15 Southeast Marine 0 0 0 $ 0 0 0 0 0 0 0 0 5 0.5
Terrace

16 Sand FLat to Ueather 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 am
Service Peninsula |

Total (Combined Areas) 13 109 67 37 I 36 474 19 0 714 853 1 993 10(3.0

Percent TotaL Sites 1.3 19.0 6.7 3.7 0.1 3.6 47.4 1.9 0.0 7_.5 85.6 0.1 100.0 1

1 Using Large sites only.

2 See Figure 49 for Locat|ons of areas. 13 Includes 1 Tufted Puffin site in area 7, 6 Tufted Puffin or Pigeon Guillemot sites in ares 5, and 1 Tufted mPuffin or Rhinoceros Auklet site in area 8.
4 ]ncLudes 15 Tufted Puffin or Pigeon Guillemot sites.
5 Includes 3 artiftcaL burroe/crevices.
6 Includes 25 artificaL crevices I

I
i
I

i
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Tal_e 45. Iklbers of potential nest sites of Rh|r_ceros AukLets and Pigeon Guillemots in various habitats
st the taest End Island, North Zstets, and Saddle Rock subcoLonies of the South Fsratton ]sLards
(National Nitdt_fe Refuge), San Francfsco County, California, in 1989. ikzrrow, burrou/cre_c_,
and crevice sites _mre indicated by D, B/C, and C, respectively.

Rhinocer_ kJktet Pigeon Guillemot Other $_t_s Total _jT_ 12 Area Nme e p/¢ ¢ _ _/(; _: 0 g/¢ i_ mr P_t;

West End Island
17 hintop 0 0 0 0 0 25 0 0 35"3 60 11.5
18 Maintop Shoutdor 0 0 0 0 0 0 0 0 0 0 0.0
19 Im.ans s CLiff 4 18 8 0 56 41 0 0 0 127 24.3
20 Indian Need 0 27 6 0 24 76 0 O 5 138 26.4
21 Shell Oeech 0 17 30 0 17 25 0 0 8 97, 18.6
22 Uest Heed - - O" O.O
23 Pet [c_ Bout 0 21 0 0 1 42 0 0 0 64 12.3

klor_ Islets
24 Auton Islet 0 2 0 0 0 3 0 O 0 5= 1.0
25 Seetion Islet - - 0_ 0.0
;_ Finger Rock 0 0 I 0 0 1 0 0 0 2 0.4
27 Supr Loaf 0 0 0 0 0 21 0 0 0 21 &.O
28 C_qocotate (:Jttp 0 0 0 0 0 1 0 0 0 1 0.2
29 Arch Rock 0 0 0 0 0 4 0 0 0 4 0.8

Saddle Rock 1330 SaddLeRock 0 0 0 O 0 2 0 0 3 0.6

Total (CombinedAreas) 4 85 45 0 98 241 0 0 49 522 100.0

Percent TotaL Sites 0.8 16.3 8.6 0.0 18.8 46.2 0.0 0.0 9.4 100.0

1 Using Large sites only.
2 See Figure 49 for Locations of m.
3 Includes 31 and 1 Tufted Puffin or Pigeon GutLLamot sites in areas 17 and 34), respectively.
4 This area umsnot accessibLe in October 1989 because of corcern about dfs_ to mttons. P. PyLe

(pePs. com.) did not report any Large sites there in December1969.
5 This area was not accessibLe because of cer_ern about disturbance to mLtorm. Duo to its high exposure

to rough smm, ue esscmed that no sites were present.
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TabLe 46. At-sea s|_ttnGs of _inoceros Aukte_ in the Southern _itfornla Bight, 1991. O_t_ons •
rode _tly f_ the N/V ]mtt_t. g

Date Time Latitude Longitude Location No. PtLmlgeI P_'_ivtty 0
ptrd* I

05/22/91 1040 33°_?.' N 119°25' U _ Uest Smta Cruz IsLand 2 2 lib on Neter
end Santa _ Zstmd, _ I
Santa Cruz ias_n |1103 33°40 ' U 11_24' W = • 3 Lmkno_ = •

05/23/91 0905 33°41.7 '' N 119°04.9' W llorth of Santa Barbara IsLand Z 2 NE = •

1151 34°02.7 ' N 119o12.8, U • " 1 Unlmom flying t
m_1 1921 33°35.7' U 11_17.8' W _t of _a _ Istsr,d 1 1 B on rater

05/28/91 1035 33011.3 , N 119010.7 , W Set_en San UtcoLas and S_ 1 Unkno_ = ."
Ctmente is tmcls I1125 33o09.9 , u 119°03.41 U • • 3 3 lib • "

1157 33o08.8 , U 118o58.6 , W " • 2 2 P , u
1227 33°07.9 ' N 118o53.4 , W " • 2 1 BP, 1 Im • -

1311 33o07.7 , N 118°z,6.0 ' W = " 3 2 BP, 1 Nil m = I
U06/07/'91 1240 34°03.5 , N 120o16.8 , U North end of San Miguet Passage 1 1 BP • =

06/10/91 1326 34°03.6 ' N 120008.0 , U North of S,e_e Rosa IsLand I 1 lib • "

IIoT,'OS_lZ2 11_ Uorthendof _ n_guet_ss_e z _ - -

1 |reedir_ pttmege, B_; Non-bceeding pt_mlge, NB. i20bservotion wm_ ,,*de frem the _ [stand hnQer.

i
i
I
I
I
I
I
i

1-268 i

i



i
I TEFTED PUFFIN

Tufted Puffins breed throughout the coasts of the North

i Pacific Ocean. In North America, they breed from northwesternAlaska to southern California. Tufted Puffins are difficult to
census because they nest in burrows and crevices, often in small

I scattered colonies, and are only sporadically observed standingat the entrances to their nest sites during the day. Sowls et
al. (1980) listed a total of 20 colony sites in California but

i only 9 sites were active in 1979-1980. In addition, at least 5
other historical colony sites had been omitted including: Bird
Rock (Matin County), San Pedro Rock, Pecho Rock, East Anacapa
Island, and Shag Rock (Table 47). Another historical colony was

I reported in Carmel Bay, Monterey County (Loomis 1895). Thiscolony may correspond with either Pescadero Rocks or Guillemot
Island colonies.

I In 1989, we surveyed Tufted Puffins by counting the number
of birds visible at colonies. Counts were preferably conducted
in the early morning period when puffin numbers are highest and _

I birds are more consistently present (see methods)However,birds counted may have included prebreeding, breeding and non-
breeding birds. We surveyed several of the larger known colonies

I in northern California several times to obtain a peak count.Many other small colonies were only visited once or twice and
sometimes later in the day. If puffins were not observed at a

i small colony, we were not sure if birds were still breeding thereor not due to variability in colony attendance. All 1989-1991
estimates of colony size were derived from counts of birds
adjusted with a rough K correction factor (see methods). At some

I colonies, we used burrow and crevice counts to cross checkestimates for reliability.

I Northern California
PrSnce ;sland - On 30 July 1989, the high count of 6-8 birds at 4

i potential sites was obtained on the north side (near the archentrance) where a large grayish-downy chick (either Tufted Puffin
or Rhinoceros Auklet) was observed under a large boulder.
Earlier in 1989, lower numbers were observed only in the same

I area : 7 birds on 3 May, 6 birds at 3 sites on 20 May, and 3-4birds on 11-12 July. By adjusting the 30 July count of 7 birds
(mean of 6-8 birds) with the rough (3.8) K correction factor, we

I derived an estimate of 27 breeding birds.
Osborne (1972) did not record the presence of Tufted Puffins

at Prince Island in 1970. Sowls et al. (1980) also had a peak

I count of 8 birds at 0830 hours on 3 July 1980 and 4 sites wereidentified on the west and north sides of Prince Island on 20-21

May 1980 (see 1979-1980 survey archives). Since an estimate of 8

i breeding birds was derived in 1980 (Sowls et al. 1980), theseresearchers apparently assumed that either all breeding birds
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were seen or that some non-breeding birds also were present on 3 •
July. We suspect that numbers of Tufted Puffins have not changed J

much between 1980 and 1989.
i

Castle Rock National _ Refuue - A peak count of 34 birds U
attending 23 potential sites was obtained on 20 May 1989 between
0658-0855 hours. Only i0, 26, and 16 birds were counted on 29 j
April (0815-0930 hrs), 17 May (0625-0815 hrs), and 21 May (0650- |
1020 hrs), respectively. By adjusting the 20 May count with the
rough (2.4) K correction factor, 82 breeding birds were

estimated. I

Although this estimation method was consistent with how
numbers of puffins were estimated at most colonies, this estimate i
may be low for Castle Rock. During counts of burrow and crevice |
sites on 12-13 September 1989, we determined a minimum of 101
Tufted Puffin potential sites (Table 43). By adding 222 other im

sites which could not be assigned to species, a maximum of 323 •
sites was derived. By applying the rough (50%) L correction J

factor to account for burrow occupancy to the mean value of 212
potential sites, we obtained a second estimate of 212 breeding
birds. Since only 47.6% of potential sites were identified as g
potential Tufted Puffin sites, we consider this estimate to be
very rough but indicative that numbers may be higher than the i
first estimate. |

Detailed boat counts of puffins were required to record all mm

birds attending sites around Castle Rock. However, it is E
possible that certain portions of the colony were not viewed well g

enough and that this led to underestimation of the number of
birds that were actually present. For instance, many (72) puffin •
burrows were located in the east meadow area (area 12) which is m
covered in E_-soil tussocks (Table 2). Although a maximum of
7 birds were counted at the entrances to many burrows around the m
seaward periphery, the rest of this 80-foot high area is flat and |
some birds probably were not visible from the boat.

Osborne (1972) estimated 50 breeding birds at Castle Rock in B
1970; he reported the highest known count of 56 birds on 13 W
August 1970. Sowls et al. (1980) estimated i00 breeding birds at
Castle Rock in 1980. On 21 May 1979 (iii0 hrs), only 22 birds m
and 62 burrows were counted from a boat. A high count of 40 m
birds was conducted on 19 June 1980 (0700-0800 hrs). We suspect
that numbers of Tufted Puffins at Castle Rock have changed little n

between 1970 and 1989. B

Green Rock - A peak count of 12 birds at 7 sites was obtained on
a complete boat census of the rock at 0658-0734 hours on 25 May
1989. At other times in 1989, lower numbers were counted: 2
birds at 2 sites on 2 May (0745 hours) and 9 birds at 6 sites on
i0 July (0720-0730 hours). Up to 9 birds were seen at 5 sites on i
10 July 1989 at 0610-0750 hours on the visible portion of the |
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I rock from a mainland observation point at Elk Head. Extensive

observations made from this point on several dates at Green and
Puffin rocks in April-June 1989 indicated that numbers of puffins

i were usually higher in the early morning and often none werevisible later in the day (see Figure 7). We derived an estimate
of 29 breeding birds for Green Rock, using the 25 May count and

I the rough (2.4) K correction factor.
On 16 August 1989, we counted 31 large alcid burrows on

i Green Rock. These burrows could have used by Tufted Puffins or
Rhinoceros Auklets. Since at least 7 sites were attended by
puffins, we felt that 14-15 active sites (derived from the 29
breeding bird estimate above) was reasonable. If 50-75% of all

I burrows contained Tufted Puffins, then as many as 31-47 breedingbirds (or 15-24 active sites) could have been present.

I Osborne (1972) estimated that about 50 burrows were presentin 1970. However, he estimated only i0 breeding birds, based on
observing 5 birds on the rock on 21 May 1970. Sow1 et al. (1980)
observed a maximum of 3 birds on 1 August 1979 and estimated i0

I breeding birds well. We suspect that the numbers of Tufted
as

Puffins have increased slightly at Green Rock since 1980.

I Other Colonies - In 1989, similar numbers of Tufted Puffins werefound at 5 other small colonies in northern California as found

in 1979-1980 (Table 47). A total of 20 birds were observed at

i three new sites: False Klamath Rock, Redding Rock, and False CapeRocks. However, a single Tufted Puffin had been noted on False
Klamath Rock on 6 May 1980 (see 1979-1980 survey archives) but it
was not listed as a colony site by Sowls et al. (1980).

! I Centra_ C_fornia

i South Farallon _slands National Wildlife Refuqe - In 1989, PointReyes Bird Observatory (PRBO) determined the number of breeding
Tufted Puffins by detailed observations throughout the breeding

i season of adults attending potential nest sites and/or carrying
! fish to these sites to feed chicks (Emslie and Sydeman 1989).

Observations of a limited portion of the islands were conducted
every five days from April to August 1989. A total of 79

I potential locations were counted but regular attendance by adultsor fish-carrying birds were observed at only 23 sites. To
account for birds that laid eggs but did not raise chicks, 12

I sites were added. Thus, the 35 active sites contained anestimated 70 breeding birds. Since all of the islands
(especially most of West End Island) were not observed
effectively from accessible observation points, this estimate was

i low.

During detailed burrow and crevice counts on 3-8 September

I 1989, we counted a total of 65 possible Tufted Puffin sites; 33,31, and 1 potential sites were found on Southeast Farallon
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Island, West End, and Saddle Rock subcolonies, respectively •
(Figure 49; Tables 44, 45). Puffins nested mainly in crevices

mm

located on rock outcroppings and talus slopes, especially on
Lighthouse Hill and Maintop. We had great difficulty assigning U
many crevices to one species in certain areas where it was not i
well known whether Pigeon Guillemots or Tufted puffins would have
used specific sites. We also did not count some puffin sites in a •
few inaccessible areas. Thus, we were not able to derive an |
estimate of the number of breeding Tufted Puffins based on
potential site counts. However, the limited crevice counts were

reconcilable with PRBO puffin observations, i

In the 1800"s, Tufted Puffins were much more abundant at the
South Farallon Islands. Numbers declined rapidly from several i
thousands in 1911, to 300 birds in 1933, to 26 birds in 1959 (see |
summary in Ainley and Lewis 1974). Oil pollution and loss of the
sardine (a potential prey resource) may have caused this decline. I
In the 1970's, numbers of breeding Tufted Puffins at the South |
Farallon Islands increased gradually from 54 to I00 breeding
birds but then fell dramatically after the 1982-1983 E1 Nino-
Southern Oscillation event (Ainley et al. 1988; Ainley and E
Boekelheide 1990). By 1985, numbers had recovered to earlier
levels and have continued to increase slowly since then. Tufted
Puffins have not been observed visiting sites at the North
Farallon Islands, despite numerous birdwatching trips in this |
area, and are not suspected to breed there.

Colonies - In 1989, Tufted Puffins were observed at Point Iother
Reyes (just north of the North Farallon Islands) but none were

W

observed at two sites that were active in 1979-1980 and at least
3 other historical sites south of the South Farallon Islands •
(Table 27; see Willett 1909). J

Southern _ j
Prince Island - In 1991, we discovered that Tufted Puffins had
recolonized an historical colony site at Prince Island. On 11
May at 0729-0850 hours, we first noted a single puffin at a •
potential nest site on the "North Cliffs". Four birds were g

observed at 3 sites on 8 June (0640-0737 hours) and i0 June
(0717-1050 hours). On 13 July (0805-0840 hours) and 14 July
(0640-1042 hours), 2 birds were observed at 1 site, bill rubbing,
allopreening, and entering a crevice with nesting material. On
23 October 1991, C. Striplen repelled down the North Cliffs to
one of the crevice sites that puffins had attended earlier in the |
breeding season. He discovered (but could not reach) some large
whitish eggshell fragments located in a large deep crevice.
These fragments could have been either Tufted Puffin or
Rhinoceros Auklet fragments since Rhinoceros Auklets also nested
in the North Cliffs in 1991. By applying the rough (2.4) K
correction factor to the 8 June count, we derived an estimate of
10 breeding birds. |
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I Hunt et al. (1979) provided a detailed summary of historical
nesting of Tufted Puffins at 4 sites in southern California
(Table 47). Moderate numbers bred at Prince Island from 1886-

I 1912 but since then researchers have failed to find there.
any

• However, puffins may have nested as late as the 1950s at Prince
Island, based on unsubstantiated reports (Small 1960). No

I puffins were noted in 1965, 1968, and 1975-1977 during severalseabird surveys in the area.

i Summary
In 1989-1991, a total of 276 breeding Tufted Puffins were

estimated in California with only 53.1% at the two largest

I colonies (Castle Rock and the South Farallon Islands) (Table 47).This estimate was similar to the 250 breeding birds estimated in
1979-1980 when 79.4% were estimated at the two largest colonies

I (Sowls et al. 1980). Thus, smaller colonies (<30 breeding birds)now constitute a significant proportion (46.9%) of the breeding
Tufted Puffins in the state. Numbers of puffins appear to be
stable or increasing slightly but trends are difficult to

I substantiate due to in attendance. In
variability colony any

case, numbers in 1989-1991 were well below historical numbers at
some colonies and many colonies were no longer active. However,

I other historical colonies in southern California may soon berecolonized if the Prince Island colony continues to persist and
produce colonists.

I To improve upon 1989-1991 population estimates, future
surveys will require a more standardized system for determining
numbers of Tufted Puffins at specific colonies. To account for

I variation in colony attendance between days and years, manycounts must be conducted at certain times (especially early in
the morning and early in the year). Further research is also

i required to examine the relationship between numbers seen at acolony (or a portion of a colony) at a specific time and the
actual numbers of breeding birds. This relationship should be

i examined at several sites along the coast and over several yearsto examine variability in numbers present and breeding in
relation to prey resources and timing of breeding. This research
would lead to the development of a better K correction factor for

i adjusting observed Tufted Puffin numbers to obtain populationestimates.

I
I
i
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Figure 52. Percentage of breeding population of Tufted Puffin

in coastal regions of California, 1989-1991. Symbols ias in Figure 19.
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I TabLe 47. Numbersof breeding Tufted Puffins at each colony in CaLifornia in 1975-1980 (Souls et at. 1980)and 19e9-1991 (This Study).

i _otony _ NLmber _f Sr_,q_|ng Oir_p 1 (1_)CoLony Uame C_ t_FUS • l_r_- 1980 1_39-1_1

li_ _aL_fg_/lia

I Prince IsLand DM-414-03 325-003 8 (3.21 27 (9.8)CastLe Rock D41-414-06 325-006 100 (39.7) 82 (29.7)
FaLse Ktmmth lock 9H-412-07 325-010 -(1) 1 (0.0) 4 (1.4)

Redding Rock IAP412-01 325-013 0 (0.01 8 (2.9)

I 141|te Roc_ HU-410-08 325-019 M (0.0) I (0.0)
II

Green Rock HU-410-09 325-029 10 (4.0) 29 (10.51
Puffin Rock HU-410-10 325-021 6 (2.4) 7 (2.51
Ftetir_n Rock HU-410-13 325-023 2 (0.8) 0 (0.01

I BLanklock B.I-410-14 325-024 l (0.0) H (0.01
Little River Roc_ NU-410-19 325-035 l (0.0) H (0.0)
FeL_ rape Rocks HU-402-01 325-040 0 " (0.0) 8 (2.9)
Sul_riwrF IsLand K1-_32-02 325-041 4 (1.6) 4 (1.41
Goat ls(m'¢l Ares NE-3QO-01 379-006 4 (1.6) 8 (2.91

I Van Dame Cove NE-390-05 379-027 2 (0.8) 0 (0.01Fis_ Rocks NE-384-10 404-003 4 (1.6) 15 (5.4)
Ar¢iq4dItock S0-_52-11 4G4-_ 2.. (0.81 0 (0.0)
Bird Ioc_ _-_0-0_ 404-010 _ (0.01 H (0.01

I C4mtrat California

Point Re't_s MA-_r't4-01429-001 6. (2.41 4 (1.4)

South Fare(ton Islands SF-FAI-02 429-052 1_ (39.7) 70 (25.4)
I San Pedro Rock SN-37"2-02 429-013 (0.0) l (0.0)l>a_caderoRocks H0-362-_ 4_-_ (0.0) _ (0.0)

_,illamt IsLand N0-362-06 454-023 (0.0) PH (0.0)
Nurricane Point Rocks N0-362-20 454-011 2 (0.8) 0 (0.01

I Pi edras 81anoas %.tar,d SL-352-01 477-007 _ (0.0) 0(0.01
Pocho Rock SL-350-09 477'-_ (0.0) H (0.01

Sout_ _aLtfo_ip

I Prince lsLancl $8-SM1-07 501-004 H (0.0) 10 (3.61West Point Area S8-$21-02 502-016 I (0.0) l (0.0)
/V_.apa [stand-East YE-AMI-(I3 502-00Q _ (0.0) Ii (0.0)
_H_ Rock . _m-_1.01 524-007 irc (0.0) II (0.0)

i Santa Barbara %stand _-_X-02 57.4-_ H (0.0) I (0.0)Tot,_ _ 276

I 1 _ _n squa_ brackets refer to nud=ers of b_rds observed st e color_y but _'_ch k_re r_t c_r_idered tobe breeding by SoMLset eL. (1980); n_bers in round parentheses _ere derived d{rectLy fr_ the most
recent historicaL ast_mte.

_Not et eL. (1980), See text and population esCarole tables.
included in So_ls

SovLs et eL. (1Q_) reported a 1979 PRSOestimate of 100 breeding b_rds Hhereas AinLey end DoekeLheide

i (1990) _p_rted a 1979 PRBOest_ite of 90 breeding birds.4 Recorded during Ute study par_odbut not includedin totaL.

I
I
i
I 1-275

I



!

HOW TO USE MAPS AND TABLES i

A few minutes taken to carefully read this section will

facilitate the use of these maps and tables in this report, l

Colony Numberlng Systems

Varoujean (1979) and Sowls et al. (1980) identified the i
location of each breeding colony known in California on 1 of 11
U. S. Geological Survey (USGS) maps which cover the entire
California coast. An index to these maps has been presented in n
Figure 53. Colonies were numbered under a U.S. Fish and Wildlife U

n

Service (USFWS) colony numbering system covering the entire United
States. The first three digits of the six-digit USFWS catalog •
number for each colony was the map number, whereas the last three
digits were colony identifiers (each specific for a nesting colony
area within that map). However, because seabird colonies were i
discovered over a period of time, USFWS colony numbers within each B
of the maps were not sequential along the coast. Many new colonies
were identified by Sowls et al. (1980) and 1989-1991 (This study),
after colony numbers were assigned initially by Varoujean (1979). i
As did Sowls et al. (1980), we retained these original USFWS colony U

numbers and added new colony numbers as necessary. In this way,
survey data for specific colonies over time always was attributed •
to the same colony site. m

While it was critical to have this standardized USFWS colony m
numbering system and for it not to change over time, it has become g
more difficult and confusing to access data from the C_talou as new
colonies were discovered. Colony numbers increasingly have become
out of numerical and north-to-south order along the coast. These
data have been recently computerized, alleviating this problem to m
some extent for those who have access to this, previous, and future
data sets. However, many users of this report will not have this •
flexibility. Thus, we developed the California (CA} colony m
numbering system that: 1) ordered all known and historical
colonies in 1989-1991 from north to south; 2) allowed for additions
of new colonies in the future without jumbling the numerical or •
north-to-south order of colony numbers over a large section of

I

coast; and 3) separated colonies into political units (i.e. county)
as well as more natural geographic units (e.g. Channel Islands).
We recognized that the CA system must be not only more useful than l
the USFWS system but also must be compatible with the USFWS system.
Thus, we built the CA system as a subdivision of the USFWS system. •
We also recognized that the CA system will only apply to California U
and will not be adopted at the national level. For this reason, we
cross referenced USFWS and CA colony numbers in the tables and I

appendices such that the user can choose to use either system. U

In Figure 54, we presented the 29 CA system map blocks (plus

separated blocks for the Farallon Islands (FAI); San Francisco Bay i
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I (SFB); Channel Islands National Park Area; and the Southern Channel
Islands. When juxtaposed with the 11 larger map blocks of the
USFWS system (Figure 53), one will notice the relationship to the

I CA blocks and latitude. The 29 blocks were 20' latitudesubdivisions of the coast. Each block's number referred to it's
latitude and thus has inherent value in describing a colony's

I location (e.g. 384 = 38"40" to 39"00'N). However, since severalcounties may occur within this latitude block, we have prefaced it
with a two-letter coastal county code (Table 48).

I Thus, were assigned a county
all colonies first code. This

designation was especially important for the four separated blocks
where the latitude block number was omitted. In the Channel

I Islands, we replaced the latitude identifier with abbreviations foreach island: San Miguel Island (SMI), Santa Rosa Island (SRI),
Santa Cruz Island (SZI), Anacapa Island (ANI), Santa Barbara Island

I (SBI), San Nicolas Island (SNI), Santa Catalina Island (CAI) andSan Clemente Island (CLI). For the Channel Islands, colonies were
presented in the above island order and colonies were numbered in
a clockwise direction starting at the northwest corner of each

I island. In San Francisco Bay, we prefaced colony numbers with SFB
to prevent confusion with colonies in some of the same counties
(Sonoma, Matin, San Francisco, and San Mate.) on the outer coast.

I Similar to the Channel Islands, colonies in San Francisco Bay werenot presented in north to south order. Instead, colonies were
ordered in a clockwise direction starting at the north end of the

i Golden Gate Bridge. The two-digit suffix was the colony identifier(each specific for a colony area within the county an___dd20' latitude
block or other block). Since these blocks were much smaller than
the USFWS system maps, we felt that it was necessary to assign only

I two digits since fewer than one hundred colonies could occur withina county or island in a CA system map block.

I To demonstrate differences between the USFWS and CA colonynumbering systems, we considered the following example:

i USFWS system 325-006 Castle RockCA system DN-414-06 Castle Rock

If unfamiliar with the USFWS system, one would know nothing about

i where Castle Rock was located and would be confused between CastleRocks in Del Norte, Monterey, Santa Barbara and Los Angeles
counties. Even once familiar with the USFWS system, we still

I would only know that this colony occurred somewhere between 40° and42" N latitude. Using the CA system, we know that this colony was
located in Del Norte (DN) county, between 41 ° 40' and 42 ° 00' N

i latitude, was the sixth colony from the north end of the countycoast and undoubtedly was Castle Rock National Wildlife Refuge.

i
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Tables: Estimates of numbers of breeding birds by species and colony i

For each colony, we have presented non-rounded estimates of
the number of breeding birds (not breeding pairs) for each species
under the "TOTAL BIRDS" column. In a few cases, "X" or "P" l
indicated that birds were breeding or probably/possibly breeding
but an estimate of the number of breeding birds was not available. •
Actual raw numbers obtained during censuses were presented under B
the "NEST", "BIRD", and "SITE" columns (see methods for how raw
numbers were treated to obtain breeding bird estimates). Raw
numbers will be more valuable for some users' purposes. The R
letters "ND" indicated that no data were collected or a complete J

count was not available. Numbers of nests include4: nests that

were empty, attended by anadult in incubating posture, attended by •
adult(s) standing in or beside a nest, or eggs/chicks were present.
Sometimes, the numbers of nests could not be or were only partially
determined, usually due to poor observing conditions, large chicks I
creching or leaving nests or nests were not visible (e.g. Common B
Murres). Numbers of birds included: birds in nesting areas only
(i.e. Double-crested and Brandt's Cormorants, Western Gull, and
Common Murre); all birds combined from nesting areas, on the ocean i
near land, and flying over water/land (i.e. Black Oystercatcher,
Pigeon Guillemot, Rhinoceros Auklet, and Tufted Puffin); birds in
the nesting area plus roosting birds at active subcolony sites only i
(i.e. Pelagic Cormorant); or birds mist-netted, heard, or otherwise |
found at colonies (i.e. storm-petrels). Sometimes, numbers of
birds could not be or were only partially determined, usually due
to poor observing conditions, large chicks mixing with adults, |
flushing of adults, etc. B_m_bers of sites included: possible nest
sites where birds were recorded in a probable/possible nest
location but nests were not observed (i.e. Black Oystercatcher, i
Western Gull); potential nest sites attended by birds but nests
were not present or when these were not distinguished from active
nests {i.e. Pelagic Cormorant); burrow/crevice entrances counted on i
nesting islands (i.e. Pigeon Guillemot, Xantus' Murrelet, Cassin's |
Auklet, Rhinoceros Auklet, and Tufted Puffin); or (usually)
burrow/crevice entrances attended by birds that were counted from
boats (i.e. Pigeon Guillemot, Tufted Puffin). All CENSUS DATES •
were in 1989-1991, except where historical or other data were I

substituted due to incomplete coverage. CENSUS METHODS were coded

as in Table 49. I
w

When colonies and/or subcolonies were censused morethan once,
we selected the census with the highest number of nests, birds, •
and/or sites for estimating numbers of breeding birds. When more |
than one census date and/or method was indicated for a species in
tables, nttmbers of nests, birds, and sites have been summed from

different subcolonies or different parts of the same subcolony, i

To assist comparisons between 1975-1980 and 1989-1991 surveys,

we asterisked newly-discovered colony numbers, newly-discovered i
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I nesting species at previously-known colonies and newly-rediscoveredhistorical information. In addition, when a species was not found

nesting at a colony in 1989-1991 where it had nested previously, we

I appended information on the most recent nesting of historically-nesting species.

i We have not included data on rocks, islands, or mainlandpoints where either only roosting or no birds were observed in
1989-1991 or 1979-1980 surveys. In 1989-1991, we combed almost the
entire coast so that any rock that has not been listed as a colony

I can be considered to have been checked at least once during themain part of the breeding season. Negative data for some locations
were stored in the Colony Status Records (see Appendix i).

I
Maps: Summary, colony, and subcolony

I _ar7 maps - Tables summary maps were
and divided into sections

that covered approximately one degree of latitude blocks, in order
from north to south. These sections approximated the USFWS map

I block sections presented by Sowls et al. (1980). At the start ofeach section, a summary map indicated the locations of all colonies
within that USFWS map block. Colonies were indicated using circled

I numbers and were numbered using the CA system. Colony numbers canbe derived from these maps using the county, 20'-latitude block,
and the circled colony numbers, in that order.

I - Detailed were in Volume II of
Colony maps colony maps presented
this report. In the population estimate tables, we indicated on
which map the particular colony was indicated. We chose to redraw

I the colony maps presented in Sowls et al. (1980) such that: i)previously-known and newly-discovered colonies were indicated on
larger sections of improved reproductions of USGS topographic maps

i (providing more information about surrounding coastal topography,landmarks, and adjacent colonies); 2) colony boundaries were
indicated more specifically than in Sowls et al. (1980); 3) some
previously-known colonies were not mapped earlier and/or were

I redefined for consistency with how most colonies were designated bySowls et al. (1980); and 4) some colonies' boundaries were extended
slightly to include peripheral extensions of nesting areas. Each

i colony number was presented within a rectangular box on each map.
For colonies located in salt ponds in San Francisco and South

i San Diego bays, we indicated either the exact portion of dikes usedas nesting areas or we merely indicated with a pointing arm the
particular nesting pond (within which birds nested on "islands" of
partly-submerged old dikes or dredge spoils). In the latter case,

I several subcolonies may be involved and varied in location betweenyears within the pond.

I Subcol0ny maps - We instigated a major change from the style of
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colony maps provided by Sowls et al. (1980). Since many colonies •
consisted of stretches of coast or groups of island, we indicated i

specific, identifiable nesting units (or "subcolonies") within
colony boundaries on the colony maps. Subcolonies often referred i
to different islands, rocks and sections of mainland cliffs. This i
more refined depiction of colonies acted as an index to divisions
in the raw data, available in the archived Colony Status Records or i
the more accessible computer files (see Appendices i, 2). Some n
users will wish to use this finer breakdown of data to examine

"subcolony" size and species use of different types of nesting
habitats under varying ownership. Such separations were required H
especially within many colonies that have been defined somewhat
arbitrarily or with a different definition than elsewhere. On all
colony maps, we identified subcolonies with circled two-digit •
numbers and attempted to order subcolonies from north to south or |
along the coast. All other areas within colonies were surveyed but
no breeding birds were found. A chief advantage of identifying m
subcolonies will be to facilitate future censuses by assisting i
relocation of difficult-to-find nesting areas and indicating where
seabirds were not found nesting during 1989-1991 surveys. Thus, we
can document loss, newly-founded and/or local shifts of nesting i
areas both within and between designated colonies.

!
!

I
I

l
!

i
i

!
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Figure 53. Index to map block areas for the USFWS colonynumbering system (after Sowls et al. 1980).
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Table 48. County abbreviations used in the California Colony

i Number.

Code County Code County

I
DN Del Norte CC Contra Costa

i HU Humboldt AL Alameda
ME Mendocino SR Santa Clara
SO Sonoma SC Santa Cruz

MA Marin MO Monterey

I SF San Francisco SL San Luis ObispuSM San Mateo SB Santa Barbara
SO Sonoma VE Ventura

I NA Napa LA Los AngelesSN Solano OR Orange
SA Sacramento SD San Diego

I
I Table 49. Summary methods used to census seabird colonies in

California, 1989-1991.

I
Code Census Description

I 01 Boat census
02 Mainland census

I 03 Landed on island (included boat census)04 Complete aerial photograph count
05 Burrow/crevice count
06 Boat, mainland, and/or landed on island

I 07 Mist netting
08 Plot increases over 1988
09 Partial boat census

I i0 Heard at night onlyii Partial mainland rooftop count
12 Complete mainland rooftop count

I 13 Mist-netting, landed on island and/orburrow/crevice count
14 Captured by hand on the ground

i 15 Partial aerial photograph count

I
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USZ_I8 Ng_P BLOCK •
325 II

(North) Eureka

i
" I

The map on the facing page is an index to the locations of •
colonies within the northern half of USFWS Map Block 325, Eureka.
All colonies on this map are numbered consecutively from north to m
south within counties in 20' latitude California Map Blocks (i.e. i
414 = 41"40 v to 42"00'N; 412 = 41"20 T to 41"40'N; 410 = 41"00 to

41"20'N). In the tables following this map, estimates of the
numbers of breeding birds are presented under "Total Birds" for i
each species at each colony, in order from north to south according l
to the CA colony number. Detailed locations of all colonies and
subcolonies are indicated on sections of 7.5": quadrangle USGS i
topographic maps in Volume II of this report. m

Numbers of breeding seabirds will vary from year to year. l

Below are the approximate numbers and percentages of breeding •
seabirds within this region in 1989:

u

Fork-tailed Storm-petrel ................ 410 0.2%
Leach 's Storm-petrel .................... i0,655 4.0%
Double-crested Cormorant ................ 2,162 0.8%
Brandt' s Cormorant ...................... 6,206 2.4% •
Pelagic Cormorant ....................... 2,227 0.8% |
Black Oystercatcher ..................... 132 O. 1%
Western Gull ............................ 2,913 i. 1% i

Common Murre ............................ 229,265 87.1% •
Pigeon Guillemot ........................ i, 507 0.6%

i

Marbled Murrelet ........................ 771 0.3%

Cassin' s Auklet ......................... 5,722 2.2% •
Rhinoceros Auklet ....................... i, 076 0.4%
Tufted Puffin ........................... 157 0.1%

Unidentified storm-petrel ............... 8 <0.1% •
Unidentified alcid ...................... 27 <0.1% |
Total ................................... 263,238

I
I
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NORTHERN CALIFORNIA IUSFWS MAP BLOCK 325: (NORTH) EUREK_
(Includes California Map Blocks 414, 412 and 410)

"|KEY TO TABLES:

NEST - Raw count of the number of nests on the census day(s).
BIRD - Raw count of the number of birds on the census day(s). •
SITE - Raw count of the number of possible nest sites on the census |

day (s) .
TOTAL BIRDS - Non-rounded estimate of the total number of breeding

birds in the census year (i.e. raw count(s) often adjusted with I
correction factor(s) [see methods]). Other codes: X, present and g

breeding; P, probably or possibly breeding.
CENSUS DATE - Date (i.e. month/day/year) of census(es). •
CENSUS METHOD - See "How to use maps and tables" section for codes. m

Most common codes are: 01, boat census; 02, mainland census; 03,
landed on island (includes boat census); 04, aerial photo census; I
05, burrow/crevice census; 07, mistnetting (mark-recapture). |

* - Newly-discovered colony, newly-discovered nesting species at
a known colony, or newly-reported historical nesting.

ND - No data were collected or a complete count was not available, i
Historically-nesting species - Species were not found nesting in

1989-1991 but nesting has been recorded previously; most recent
nesting data are indicated. •

For additional explanation of tables, see "How to use maps and m
tables" section.

CA Colony Number: DN-414-01 Colony Name: Cone Rock I
USFWS Colony Number: 325-001
Latitude: 41°58'21"N Map Number: 1
Longitude: 124°13'02"W

TOTAL

SPECIES NEST BIIP_I SITE BIRDS CENSUS DATE' METHOD I
Pelagic Cormorant 00 12 31 04/28/89,01Elk. Oystercatcher" 3 3 05/20/89,01
Western Gull 3 i0 0 6 05/20/89,01 m
Pigeon Guillemot 0 9 1 12 05/20/89,01 |TOTAL 52

CA Colony Number: DN-414-02 Colony Name: Hunter Rocks I
USFWS Colony Number: 325-002
Latitude: 41°57'22"N Map Number: 1
Longitude: 124°12 '41"W |

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m
Brandt's Cormorant 211 277 0 464 05/30/89,04 |
Pelagic Cormorant 28 37 2 56 06/28/89,02
Blk. Oystercatcher 0 4 0 4 04/26/89,02
Western Gull 14 59 0 28 05/20/89,01 I
Pigeon Guillemot 0 106 36 138 05/20/89,01
TOTAL 690

I
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I
CA Colony Number: DN-414-03 Colony Name: Prince Island

, USFWS Colony Number: 325-003

I Latitude: 41°57'04"N Map Number: 1Longitude: 124°12 '4 I"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODLch. Storm-petrel 0 153 0 P 1989,07
Dbl.-cr. Cormorant 459 522 0 1102 05/30/89,04

i Brandt's Cormorant 141 177 0 310 05/30/89,04Pelagic Cormorant 36 51 0 346 05/20/89,03
Blk. Oystercatcher 0 8 0 8 05/20/89,03
Western Gull 308 374 0 616 05/20/89,03

I Pigeon Guillemot 16 170 0 221 05/20/89,03Rhinoceros Auklet 0 1 0 1 07/11/89,03
Tufted Puffin 1 7 4 27 07/29/89,03

I TOTAL 2631

i CA Colony Number: DN-414-04 Colony Name: Point Saint GeorgeUSFWS Colony Number: 325-044 Lighthouse
Latitude: 41°50'00"N Map Number: 2
Longitude: 124°22'00"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 14 178 0 134 05/21/89,01

i Blk. Oystercatcher" 0 5 1 5 05/21/89,01;05/21/89,03Western Gull" 3 20 0 6 05/21/89,01;05/21/89,03
Pigeon Guillemot" 0 5 0 6 05/21/89,03

m TOTAL 151

CA Colony Number: DN-414-05 Colony Name: Point Saint George

I USFWS Colony Number: 325-057Latitude: 41°47'00"N Map Number: 3
Longitude: 124°15 '00"W

: SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant i0 72 0 20 07/11/89,01

i Blk. Oystercatcher 0 4 2 4 04/29/89,01

I Western Gull 4 ND 0 8 05/21/89,01
Pigeon Guillemot 0 49 0 64 05/21/89,01
TOTAL 96

!
I
I
I
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CA Colony Number: DN-414-06 Colony Name: Castle Rock

USFWS Colony Number: 325-006

Latitude: 41°45'37"N Map Number: 3 re

Longitude: 124°15 '00"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •

F.-t. Storm-petrel 0 6 67 i00 09/12/89,05;09/12/89,07; U
1970(Osborne 1972)

Lch. Storm-petrel 0 0 1097 1646 09/12/89,05

Brandt's Cormorant 1132 1467 0 2490 05/30/89,04 •

Pelagic Cormorant 178 224 0 392 05/21/89,01
m

Blk. Oystercatcher 0 4 2 4 04/29/89,01

Western Gull 685 1447 0 1370 05/21/89,01 i
Common Murre ND 64475 0 108318 05/30/89,04

Pigeon Guillemot 0 277 1 360 05/17/89,01;05/21/89,01

Cassin's Auklet ND ND 3759 5638 09/12/89,05 •

Rhinoceros Auklet ND ND 1033 1034 09/12/89,05 |
Tufted Puffin 0 34 23 82 05/20/89,01

TOTAL 121434 i

CA Colony Number: DN-414-07 Colony Name: "Tolova Rocks"

USFWS Colony Number: 325-007 •

Latitude: 41°45'15"N Map Number: 3

Longitude: 124°14'00"W

TOTAL liSPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

F.-t. Storm-petrel ND ND ND 60 1980(Sowls et al. 1980)
LOb. Storm-petrel ND ND ND P 1980(Sowls et al. 1980)

Dbl.-cr. Cormorant* 5 ii 0 12 05/20/89,01 i

Pelagic Cormorant 26 90 3 70 05/20/89,03;07/11/89,01

Blk. Oystercatcher 1 12 2 12 04/28/89,01;05/20/89,01;

05/20/89,03;05/21/89,01 IWestern Gull 17 67 0 34 05/17/89,01;05/20/89,01;

05/20/89,03

Pigeon Guillemot 0 34 0 39 04/28/89,01;05/20/89,01; •
05/20/89,03 =

Rhinoceros Auklet" 0 1 0 1 05/20/89,01

TOTAL 228 I

CA Colony Number: DN-414-08 Colony Name: White Rock

USFWS Colony Number: 325-008 •

Latitude: 41°44'46"N Map Number: 4

Longitude: 124°13'44"W

TOTAL iSPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Blk. Oystercatcher 1 3 0 3 05/21/89,03

Western Gull 33 62 0 66 05/21/89,03

Pigeon Guillemot 0 1 0 1 04/28/89,01 B
TOTAL 70 i

I
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CA Colony Number: DN-414-09 Colony Name: "Whaler Island", Crescent

USFWS Colony Number: 325-045 City breakwater, Steamboat

I Rock and unnamed rocksLatitude: 41°45'00"N Map Number: 4

Longitude: 124°12'00"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 1 ? 0 10 04/28/89,01

i Blk. Oystercatcher 2 17 0 17 04/28/89,01;05/21/89,03
Western Gull 4 9 0 10 05/21/89,03

Pigeon Guillemot 0 29 0 33 04/28/89,01;05/20/89,01;

05/21/89,01;05/21/89,03

I TOTAL 70Historically-nesting species (most recent known date)
F.-t. Storm-petrel ND ND ND X 1939(Sowls et al. 1980)

I Lch. Storm-petrel ND ND ND X 1939(Sowls et al. 1980)Brandt's Cormorant ND ND ND 40 1980(Sowls et al. 1980)

Cassin's Auklet ND ND ND P 1925(Sowls et al. 1980)

I CA Colony Number: DN-414-10 Colony Name: Unnamed Small Rocks

USFWS Colony Number: 325-046

I Latitude: 41°42'00"N Map Number: 5Longitude: 124°08'00"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODDbl.-cr. Cormorant 1 1 0 2 04/26/89,01

Pelagic Cormorant i0 45 12 96 05/22/89,01

Blk. Oystercatcher 0 5 3 5 04/26/89,01;05/22/89,01

I Western Gull 15 22 0 30
05/22/89,01

Pigeon Guillemot 0 47 0 59 04/26/89,01;05/22/89,01
TOTAL 192

!
CA Colony Number: DN-414-11 Colony Name: "Easy Triangle Rocks"

i USFWS Colony Number: 325-047i Latitude: 41°40'22"N Map Number: 5

i Longitude: 124°08 '30"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 4 31 0 38 05/22/89,01

Blk. Oystercatcher 0 4 0 4 05/22/89,01

I Western Gull 4 7 0 8 05/22/89,01Pigeon Guillemot 0 14 0 16 04/26/89,01;05/22/89,01
TOTAL 66

I
!
!
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CA Colony Number: DN-412-01 Colony Name: "Rook R" [Humpback Rook] am
USFWS Colony Number: 325-048
Latitude: 41°40'00"N Map Number: 5 •
Longitude: 124°08'30"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Brandt's Cormorant 98 135 0 216 05/30/89,04 S
Blk. Oystercatcher 0 1 0 1 05/22/89,01
Common Murre ° ND 194 0 326 05/30/89,04
Pigeon Guillemot 0 2 0 3 05/22/89,01 I
TOTAL 546

Historically-nesting species (most recent known date)
Pelagic Cormorant ND ND ND 10 1980(Sowls et al. 1980) •
Western Gull ND ND ND 4 1980(Sowls et al. 1980)

CA Colony Number: DN-412-02 Colony Name: sister Rocks •
USFWS Colony Number: 325-009
Latitude: 41°39'29"N Map Number: 5

Longitude: 124°08"47"W ITOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Bra/_dt's Cormorant 51 96 0 112 05/30/89,04 •
Blk. Oystercatcher 0 1 0 1 05/22/89,01 l
Western Gull 11 35 0 22 05/22/89,01

Common Murre ND 216 0 363 05/30/89,04 i_
Pigeon Guillemot 0 48 0 48 04/26/89,01 ITOTAL 546

Historically-nesting species (most recent known date)

Pelagic Cormorant ND ND ND 22 1980(Sowls et al. 1980) I

CA Colony Number: DN-412-03 Colony Name: Midway Point to Damnation •
USFWS Colony Number: 325-059 ° Creek l
Latitude: 41°39'19"N Map Number: 5
Longitude: 124°07'57"W

TOTAL i
SPECXES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 1 12 0 10 05/22/89,01
Blk. Oystercatcher 0 1 0 1 05/22/89,01 I
Western Gull 2 36 0 4 05/22/89,01 I
TOTAL 15

I
I
I Ii
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CA Colony Number: DN-412-04 Colony Name: "Last Chance Rock"

i USFWS Colony Number: 325-049
Latitude: 41_8'05"N Map Number: 6

Longitude: 124°07 '30"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 0 12 4 34 05/22/89,01

Western Gull 1 1 0 2 05/22/89,01

i TOTAL 36Historically-nesting species (most recent known date)

Dbl.-cr. Cormorant ND ND ND 4 1980(Sowls et al. 1980)

I CA Colony Number: DN-412-05 Colony Name: Footsteps Rock
USFWS Colony Number: 325-050

I Latitude: 41°37'00"N Map Number: 6Longitude: 124°07'I0"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 16 57 14 154 05/22/89,01

Blk. Oystercatcher 0 3 0 3 04/26/89,01

Western Gull 1 5 0 2 05/22/89,01

I Pigeon Guillemot 0 47 0 61 05/22/89,01.TOTAL 220

i CA Colony Number: DN-412-06 Colony Name: Wilson Rock
USFWS Colony Number: 325-058

Latitude: 41_5'45"N Map Number: 7

I Longitude: 124°06'37"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Blk. Oystercatcher 0 5 0 5 05/22/89,03Western Gull 5 8 0 i0 05/22/89,03
TOTAL 15

I Historically-nesting species (most recent known date)Pelagic Cormorant ND ND ND 2 1980(Sowls et al. 1980)

!
I

I
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CA Colony Number: DN-412-07 Colony Name: False Klamath Rock

USFWS Colony Number: 325-010

Latitude: 41_5'40"N Map Number: 7 •
Longitude: 124°06 '36"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Dbl.-cr. Cormorant 13 14 0 31 05/12/89,02 |
Brandt's Cormorant 324 404 0 713 05/30/89,04

Pelagic Cormorant 12 57 27 115 05/22/89,01
Blk. Oystercatcher" 0 2 0 2 05/12/89,02 I
Western Gull 46 79 0 92 05/22/89,02

Common Murre ND 26130 0 43898 05/30/89,04

Pigeon Guillemot 0 55 0 72 05/22/89,01 •
Tufted Puffin" 0 1 1 4 05/22/89,02
TOTAL 44927

m

CA Colony Number: DN-412-08 Colony Name: False Klamath Cove to I

USFWS Colony Number: 325-060* Pine Point mR

Latitude: 41°35'00"N Map Number: 7 •

Longitude: 124°05'51"W
1

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD 1
Western Gull 1 33 0 2 05/22/89,01 |
Pigeon Guillemot 0 12 0 16 05/22/89,01

TOTAL 18 i
CA Colony Number: DN-412-09 Colony Name: "Radar Station Rooks"
USFWS Colony Number: 325-051

Latitude: 41_3'30"N Map Number: 7 I
Longitude: 124°06'00"W l

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD 1
Dbl.-cr. Cormorant 60 77 0 144 05/22/89,01

Pelagic Cormorant 3 35 16 29 05/22/89,01 l
Blk. Oystercatcher 1 2 0 2 05/22/89,01 •
Western Gull 1 1 0 2 05/22/89,01 |
Pigeon Guillemot 0 10 1 13 05/22/89,01
TOTAL 190

m
CA Colony Number: DN-412-I0 Colony Name: Flint Rock Head 1
USFWS Colony Number: 325-011
Latitude: 41°31'31"N Map N_r: 8 •
Longitude: 124°05 '00"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Dbl.-cr. Cormorant ii ii 0 26 06/25/89,01 |
Pelagic Cormorant 17 21 0 34 06/25/89,01

Pigeon Guillemot 0 5 0 5 04/25/89,01

TOTAL 65 I

1
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CA Colony Number: DN-412-11 Colony Name: White Rock

USFWS Colony Number: 325-012

I Latitude: 41_30' 56"N Map Number: 8Longitude : 124°05 '06"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODDbl.-cr. Cormorant 31 68 0 74 05/12/89,02

Brandt's Cormorant 186 250 0 409 05/30/89,04

i Pelagic Cormorant 5 14 0 I0 08/03/89,02
Western Gull 1 ii 0 2 06/28/89,02

Pigeon Guillemot 0 18 0 18 04/25/89,01

Rhinoceros Auklet" 0 1 0 1 06/25/89,01

I TOTAL 514Historically-nesting species (most recent knoWn date)

Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

1
CA Colony Number: DN-412-12 Colony Name: High Bluff South

i USFWS Colony Number: 325-061"
Latitude: 41_0' 29"N Map Number: 8

Longitude: 124°04 '40"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 0 22 0 26 06/25/89,01

Pigeon Guillemot 0 22 5 29 06/25/89,01

I TOTAL 55

i CA Colony Number: DN-412-13 Colony Name: Split Rock
USFWS Colony Number: 325-062"

Latitude: 41°28' 35"N Map Number: 9

Longitude: 124°03 '58"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 23 70 0 51 06/25/89,01

I Blk. Oystercatcher 0 2 1 2 06/25/89,01Western Gull 0 2 1 2 06/25/89,01
Pigeon Guillemot 0 10 0 13 06/25/89,01

i TOTAL 68

i
I
I
!
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ICA Colony Number: HU-412-01 Colony Name: Redding Rook
USFWS Colony Number: 325-013
Latitude: 41020"29"N Map Number: i0
Longitude: 124°10"26"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Brandt's Cormorant 112 172 0 246 05/30/89,04 I
Pelagic Cormorant 3 5 0 6 06/25/89,01
Western Gull ND ii 0 15 06/25/89,01
Common Murre ND 1632 0 2742 05/30/89,04 IPigeon Guillemot 0 2 0 3 06/25/89,01
Rhinoceros Auklet" 0 1 0 1 06/25/89,01

Tufted Puffin" 0 2 1 8 05/25/89,01 •
TOTAL 3021 |

CA Colony Number: _-410-01 Colony Name: Dry Lagoon Cliffs i
USFWS Colony Number: 325-063"

Latitude: 41_14'08"N Map Number: 11

Longitude: 124°06'23"W ITOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 5 5 0 10 06/25/89,01 •
Pigeon Guillemot 0 3 0 4 06/25/89,01 I
TOTAL 14

!
CA Colony Number: HU-410-02 Colony Name: "Cormorant Rook"
USFWS Colony Number: 325-015
Latitude: 41°08'32"N Map Number: 12 I
Longitude: 124°09'39"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i
Blk. Oystercatcher 0 2 0 2 05/16/89,02
TOTAL 2

Historically-nesting species (most recent known date) i
Pelagic Cormorant ND ND ND 14 1980(Sowls et al. 1980) I
Western Gull ND ND ND 2 1980(Sowls et al. 1980)

tCA Colony Number: _-410-03 Colony Name: Wedding Rook
USFWS Colony Number: 325-016
Latitude: 41°08'28"N Map Number: 12 I
Longitude: 124°09'32"W _

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD ,!_
Pelagic Cormorant" 0 9 7 25 05/16/89,02 I
Blk. Oystercatcher* 0 3 0 3 05/16/89,02;05/25/89,01
Western Gull" 1 2 0 2 05/16/89,02
Pigeon Guillemot 0 64 8 83 05/16/89,02 •
Rhinoceros Auklet" 0 20 0 20 05/16/89,02
TOTAL 133

I
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CA Colony Number: _-410-04 Colony Name: Palmer's Point to scott?

i USFWS Colony Number: 325-052 Point
Latitude: 41°07'00"N Map Number: 12

Longitude: 124°I0'00"W
TOT3L

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 36 50 6 209 05/25/89,01;07/10/89,01

Blk. Oystercatcher 1 9 2 9 05/02/89,01;07/10/89,01

! i Western Gull 11 25 0 22 05/25/89,01

I Pigeon Guillemot 0 23 0 27 05/02/89,01;05/25/89,01
TOTAL 267

I CA Colony Number: B_-410-05 Colony Name: "Sea Gull Rock"

USFWS Colony Number: 325-017

Latitude: 41°05'21"N Map Number: 12Longitude: 124°09'07"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Dbl.-cr. Cormorant 54 63 0 130 05/30/89,04

Pelagic Cormorant 1 2 0 2 07/10/89,01

Blk. Oystercatcher 0 1 0 1 05/18/89,02

I Western Gull 22 43 0 44 05/25/89,01Pigeon Guillemot 0 1 0 1 05/25/89,01
TOTAL 178

I
CA Colony Number: _-410-06 Colony Name: Scotty Point to Megwil

• USFWS Colony Number: 325-053 Point

I Latitude: 41°05'00"N Map Number: 13Longitude: 124°I0'00"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 88 137 1 206 05/25/89,01;07/10/89,01

Blk. Oystercatcher 0 5 0 5 05/25/89,01

I Western Gull 11 20 0 22 05/25/89,01Pigeon Guillemot 0 9 0 9 05/02/89,01;05/25/89,01
TOTAL 242

i Historically-nesting species (most recent known date)
Brandt's Cormorant ND ND ND 2 1980(Sowls et al. 1980)

I
I
!
!
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iCA Colony Number: HU-410-07 Colony Name: "Sea Lion Rock"

USFWS Colony Number: 325-018

Latitude: 41°05'40"N Map Number: 13
Longitude: 124°09'49"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Dbl.-cr. Cormorant 37 40 0 89 05/26/89,02 !Pelagic Cormorant 1 9 2 24 04/25/89,01;05/25/89,01

Blk. Oystercatcher 0 2 1 2 05/02/89,01

Western Gull i0 29 0 20 05/25/89,01 •

Pigeon Guillemot 0 5 0 5 05/02/89,01 R

TOTAL 140

I
CA Colony Number: HU-410-08 Colony Name: White Rock

USFWS Colony Number: 325-019 _i
Latitude: 41°05' 13"N Map Number: 13 |
Longitude : 124°09 '33 "W

TOTAL J.

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 11 12 1 22 06/25/89,01 g
Western Gull 6 14 0 12 05/25/89,01

Common Murre ND 3157 0 5304 05/30/89,04 i

Pigeon Guillemot 0 8 5 i0 05/26/89,02 |
TOTAL 5348

Historically-nesting species (most recent known date) i
Dbl.-cr. Cormorant ND ND ND 24 1970(Sowls et al. 1980) B
Tufted Puffin ND ND ND X 1970(Sowls et al. 1980)

ICA Colony Number: HU-410-09 Colony Name: Green Rock

USFWS Colony Number: 325-020

Latitude: 41°04'32"N Map Number: 13 i•
Longitude: 124°09'48"W |

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

F.-t. Storm-petrel ND ND ND 50 1970(Osborne 1972) •

Lc_. Storm-petrel ND ND ND X 1970(Osborne 1972)
g

Brandt's Cormorant 28 53 0 62 05/30/89,04

Pelagic Cormorant 2 i0 0 4 07/10/89,01

Blk. Oystercatcher 1 2 0 2 08/16/89,03 q
Western Gull 14 39 0 28 05/25/89,01

Common MLtrre ND 19060 0 32021 05/30/89,04
Pigeon Guillemot 0 19 8 25 05/25/89,01 |
Cassin's Auklet ND ND 56 84 08/16/89,05

Rhinoceros Auklet ND ND 16 16 08/16/89,05 am

Tufted Puffin 0 12 7 29 05/25/89,01 i
TOTAL 32321 u

I
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CA Colony Number: HU-410-10 Colony Name: "Puffin Rock"
USFWS Colony Number: 325-021

I Latitude: 41°04'18"N Map Number: 13Longitude: 124°09 '32"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBlk. Oystercatcher 2 3 0 3 07/10/89,02
Western Gull 10 20 0 20 05/25/89,01

i Pigeon Guillemot 1 6 0 8 05/25/89,01• Tufted Puffin 0 3 2 7 05/02/89,01
TOTAL 38

Historically-nesting species•(most recent known date)

I Pelagic Cormorant ND ND ND 8 1980(Sowls et al. 1980)

I CA Colony Number: HU-410-11 Colony Name: "Little Pewetole Rook"• USFWS Colony Number: 325-022
Latitude: 41°04'00"N Map Number: 13

• Longitude: 124°09 '00"W

I TOTALSPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull" 1 1 0 2 05/25/89,01

i TOTAL 2•Historically-nesting species (most recent known date)
Pelagic Cormorant ND ND ND 4 1970(Sowls et al. 1980)

I Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

CA Colony Number: HU-410-12 Colony Name: Pewetole Island

I USFWS Colony Number: 325-064*Latitude: 41°03"49"N Map Number: 13
Longitude: 124°09'03"W

I TOTALSPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Blk. Oystercatcher 1 2 0 2 05/25/89,01

•I TOTAL 2

|,,

i
I
I
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CA Colony Number: HE-410-13 Colony Name: Flatiron Rock !

USFWS Colony Number: 325-023

Latitude: 41°03'34"N Map Number: 13 i

Longitude: 124°09'39"W |
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m

Brandt's Cormorant 469 610 0 1032 05/30/89,04 |
Blk. Oystercatcher 3 6 0 6 08/16/89,03

Western Gull 57 127 0 114 05/30/89,04

Common Murre ND 19914 0 33456 05/30/89,04 •

Pigeon Guillemot 0 3 0 3 04/25/89,01 I
Unid. alcid ND ND 18 27 08/16/89,05

TOTAL 34638 UHistorically-nesting species (most recent known date)

Lch. Storm-petrel ND ND ND X 1934(Sowls et al. 1980)

Pelagic Cormorant ND ND ND 4 1979(Sowls et al. 1980) i
Cassin's Auklet ND ND ND X 1934(Sowls et al. 1980) |
Tufted Puffin ND ND ND 2 1980(Sowls et al. 1980 )

CA Colony Number: _-410-14 Colony Name: Blank Rock I

USFWS Colony Number: 325-024

Latitude: 41°03'15"N Map Number: 14

Longitude: 124°09'26"W |
TOTKL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD it
Brandt's Cormorant 46 84 0 101 05/30/89,04 |Blk. Oystercatcher 0 1 0 1 05/02/89,01

Western Gull 48 81 0 96 05/26/89,02

Common Murre ND 331 0 556 05/30/89,04 I

Pigeon Guillemot O 5 0 5 05/02/89,01 g
TOTAL 759

Historically-nesting species (most recent known date) \_i

F.-t. Storm-petrel ND ND ND X 1916(Sowls et al. 1980) W
Lch. Storm-petrel ND ND ND X 1916(Sowls et al. 1980)

Pelagic Cormorant ND ND ND 6 1979(Sowls et al. 1980) h

Tufted Puffin ND ND ND X 1916(Sowls et al. 1980) !
CA Colony Number: _-410-15 Colony Name: Trinidad Head i
USFWS Colony Number: 325-025 m
Latitude: 41°03'09"N Map Number: 14

Longitude: 124°08 '58"W
TOTAL Q

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 34 68 0 68 07/10/89,01 i

Blk. Oystercatcher" 0 3 1 3 05/02/89,01 ,

Western Gull" 2 4 0 4 05/02/89,01
W

Pigeon Guillemot 1 30 0 30 04/25/89,01

TOTAL 105 I

i
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! CA Colony Number: HU-410-16 Colony Name: Pilot Rock
USFWS Colony Number: 325-026

i Latitude: 41°03' 06"N Map Number: 14Longitude: 124°09 '09 "W
TOTAL

.m BPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

| Dbl.-cr. Cormorant" 4 5 0 i0 05/25/89,01

Blk. Oystercatcher 0 1 0 1 05/25/89,01

l Western Gull 30 56 0 60 05/25/89,01
Common Murre ND 1358 0 2281 05/30/89,04
Pigeon Guillemot 0 4 1 5 05/25/89,01
Rhinoceros Auklet" 0 1 0 1 08/16/89,03

I TOTAL 2358Historically-nesting species (most recent known date)
Brandt's Cormorant ND ND ND 40 1979(Sowls et al. 1980)

Pelagic Cormorant ND ND ND 8 1979(Sowls et al. 1980)

t CA Colony Number: HU-410-17 Colony Name: Prisoner Rock
USFWS Colony Number: 325-027
Latitude: 41°03'07"N Map Number: 14
Longitude: 124°08'34"W

I. SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Lch. Storm-petrel 0 179 71 106 05/06/89,05;1989,07

l Western Gull 1 2 0 2 05/25/89,01l Pigeon Guillemot 0 3 1 3 05/02/89,01
TOTAL iii

Historically-nesting species (most recent known date)

I F.lt. Storm-petrel ND ND ND X 1972(Sowls et al. 1980)Pelagic Cormorant ND ND ND 4 1972(Sowls et al. 1980)

I CA Colony Number: HU-410-18 Colony Name: Trinidad Bay Rocks
USFWS Colony Number: 325-054

Latitude: 41°03'00"N Map Number: 14Longitude: 124°08 '00"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

, F.-t. Storm-petrel ND ND ND X 1970(Osborne 1972)LOh. Storm-petrel 3 362 2785 4178 05/12/89,05;08/16/89,05
Pelagic Cormorant 17 41 2 72 05/25/89,01

i Blk. Oystercatcher 1 4 0 4 04/24/89,01;05/25/89,01;07/10/89,01
Western Gull 24 35 0 48 05/25/89,01

l Pigeon Guillemot 0 31 9 36 04/24/89,01;05/02/89,01;
r ll 05/25/89,01

Unid. petrel ND ND 5 8 05/06/89,05

i TOTAL 4346

l
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/lCA Colony Number: _-410-19 Colony Name: Little River Rock

USFWS Colony Number: 325-035

Latitude: 41°02'08"N Map Number: 14 ,_

Longitude: 124°07"16"W m
TOTAL

8PECIF_ HEST BIRD SITE BIRDS CENSUS D_TE, METHOD in

F.-t. Storm-petrel 0 3 133 200 08/01/89,05;08/28/89,05; i(Harris 1974)

Lch. Storm-petrel ND ND 2673 4010 08/01/89,05;08/28/89,05;

(Harris 1974) IDbl.-cr. Cormorant 226 230 0 542 05/30/89,04

Blk. Oystercatcher 0 2 1 2 08/01/89,03

Western Gull 27 57 0 54 05/25/89,01 ,j

Pigeon Guillemot 0 18 8 23 05/26/89,02 g
Rhinoceros Auklet 0 1 0 1 08/01/89,01

TOTAL 4832 I
Historically-nesting species (most recent known date)

Pelagic Cormorant ND ND ND 12 1980(Sowls et al. 1980)

Tufted Puffin ND ND ND X 1972(Sowls et al. 1980)

I

I
I
!
I
I
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I
i USFW8 MAP BLOCK

325

I (South) Eureka

1
I.

The map on the facing page is an index to the locations of

I colonies within the southern half of USFWS Map Block 325, Eureka.All colonies on this map are numbered consecutively from north to
south within counties in 20' latitude California Map Blocks (i.e.

• 404 = 40"40' to 41"00'N; 402 = 40"20' to 40"40'N; 400 = 40"00 to

I 40"20'N). The Humboldt-Mendocino county line occurs at 40"N andforms the bottom border of the map. In the tables following this
map, estimates of the numbers of breeding birds are presented under

I "Total Birds" for each species at each colony, in order from north• to south according to the CA colony number. Detailed locations of
all colonies and subcolonies are indicated on sections of 7.5"

i quadrangle USGS topographic maps in Volume II of this report.Numbers of breeding seabirds will vary from year to year.

i Below are the approximate numbers and percentages of breeding
seabirds within this region in 1989:

Double-crested Cormorant ................ 654 2.7%
Brandt Cormorant 1 606 6 6%

I PelagicScormorant ...................... 965 4"0%
eeeoeoeeeoeoeeBBee_eeee •

Black Oystercatcher ..................... 3 <0.1%
Gull 438 1 8%

I Western Tern ............................ H 0"0%Caspian .............................
Common Murre ............................ 20,214 83.2%
Pigeon Guillemot 228 0 9%

i Marbled Murrelet ........................ 162 0"7%
aBmDeaeDeDQeoameDaDeBooo •

Rhinoceros Auklet ....................... 7 <0.1%
Tufted Puffin ........................... 12 <0.1%

Total ................................... 24,289

t
i
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NORTHIRNCALIF_

USFWS MAP BLOCK 32S: (SOUTH) EUREKA

(Includes California Map Blocks 404, 402 and 400)

|.,• KEY TO TABLES:

NEST - Raw count of the number of nests on the census day(s).

BIRD - Raw count of the number of birds on the census day(s).
SITE - Raw count of the number of possible nest sites on the census

dsy(s).
TOTAL BIRDS - Non-rounded estimate of the total number of breeding

I birds in the census (i.e. raw often adjusted with
year count (s)

correction factor(s) [see methods]). Other codes: X, present and

breeding; P, probably or possibly breeding.

iI CENSUS DATE - Date (i.e. month/day/year) of census(es).
m CENSUS METHOD - See "How to use maps and tables" section for codes.

Most common codes are: 01, boat census; 02, mainland census; 03,

landed on island (includes boat census); 04, aerial photo census;05, burrow/crevice census; 07, mistnetting (mark-recapture).

* - Newly-discovered colony, newly-discovered nesting species at

m a known colony, or newly-reported historical nesting.

| ND - No data were collected or a complete count was not available.

Historically-nesting species - Species were not found nesting in

1989-1991 but nesting has been recorded previously; most recent

l nesting data are indicated.For additional explanation of tables, see "How to use maps and
tables" section.

CA Colony Number: _-404-01 Colony Name: Aroata Bay Sand Islands

USFWS Colony Number: 325-038, 325-066 (Old Arcata Wharf [Part])

l Latitude: 40°50'36"N Map Number: 15Longitude: 124°07'13"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODNO nesting birds 0 0 0 0 07/02/90,03
TOTAL 0

i Historically-nesting species (most recent known date)
Caspian Tern 27 ND 0 54 1969(Yocom and Harris

1975)

!i CA Colony Number: _-404-02 Colony Name: Old Arcata Wharf

USFWS Colony Number: 325-038, 325-067 (Old Arcata Wharf [Part])

J Latitude: 40°50'43"N Map Number: 15Longitude: 124°06'32"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Dbl.-cr. Cormorant 119 165 0 286 05/30/89,04
TOTAL 286

!
i
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CA Colony Number: HU-404-03 Colony Name: Central Humboldt Bay

USFWS Colony Number: 325-068"

Latitude: 40°47'48"N Map Number: 16 •
Longitude: 124°II'09"W _

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i
Western Gull 6 ii 0 12 07/02/90,01
TOTAL 12

I
CA Colony Number: HU-404-04 Colony Name: Humboldt Bay Duck Blinds

USFWS Colony Number: 325-065"

Latitude: 40°43' 03"N Map Number: 17 _
Longitude: 124°14 '06"W W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Dbl.-cr. Cormorant 39 119 0 94 05/17/89,01 |
TOTAL 94

CA Colony Number: HU-402-01 Colony Name: False Caps Rocks l

USFWS Colony Number: 325-040

Latitude: 40_0'38"N Map Number: 18 B
Longitude: 124_3"40"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Brandt's Cormorant 360 515 0 792 05/31/89,04 |
Pelagic Cormorant 25 130 52 240 05/26/89,01
Western Gull 48 137 0 96 05/26/89,01 i

Common Murre ND 6578 0 11051 05/31/89,04 •

Pigeon Guillemot 0 42 9 55 05/26/89,01
i

Tufted Puffin" 0 2 0 8 05/26/89,01

TOTAL 12242 IHistorically-nesting species (most recent known date)

Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

CA Colony Number: HU-402-02 Colony Name: Sugarloaf Island g

USFWS Colony Number: 325-041 d

Latitude: 40_6'18"N Map Number: 19 |
Longitude: 124_4'41"W

C
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Dbl.-cr. Cormorant 114 127 0 274 05/31/89,04

Brandt's Cormorant 133 188 0 293 05/31/89,04

Pelagic Cormorant ND 224 135 627 05/26/89,01 •gBlk. Oystercatcher 1 3 0 3 05/26/89,01

Western Gull 134 247 5 268 05/26/89,09;05/27/89,02

Pigeon Guillemot 0 132 14 172 05/27/89,01

Rhinoceros Auklet" 0 7 0 7 05/26/89,01 |
Tufted Puffin 0 1 0 4 05/26/89,01
TOTJLL 1648

,,|
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I
CA Colony Number: HU-402-03 Colony Name: Steamboat Roak

i USFWS Colony Number: 325-042
Latitude: 40_4'54"N Map Number: 19

Longitude: 124_4"09"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBrandt's Cormorant 211 280 0 464 05/31/89,04

Western Gull ND 44 0 62 05/31/89,04

Common Murre ND 5454 0 9163 05/31/89,04

I Guillemot 0 1 0 1 05/27/89,01
Pigeon

9690

Historically-nesting species (most recent known date)

i Pelagic Cormorant ND ND ND 4 1970(Sowls et al. 1980)

CA Colony Number: HU-400-01 Colony Name: Three Brothers and HairUSFWS Colony Number: 325-055 Seal Rocks
Latitude: 40°19'40"N Map Number: 20

Longitude: 124°21'58"W

I _AL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 26 152 0 57 05/31/89,04

I Pelagic Cormorant 2 7 2 19 05/27/89,01TOTAL 76

Historically-nesting species (most recent known date)

i Western Gull ND ND ND 4 1979(Sowls et al. 1980)

CA Colony Number: HU-400-02 Colony Name: Sea Lion [Gulch] Rock

I USFWS Colony Number: 325-043Latitude: 40°14'20"N Map Number: 21

Longitude: 124°19'54"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 0 6 0 17 05/27/89,01

i TOTAL 17
Historically-nesting species (most recent known date)

Western Gull ND ND ND 2 1979(Sowls et al. 1980)

I CA Colony Number: HU-400-03 Colony Name: "Cormorant Hotel"

USFWS Colony Number: 325-056

•i Latitude: 40°02"I0"N Map Number: 22

Longitude: 124°04'50"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 0 22 0 62 05/27/89,01
TOTAL 62

Historically-nesting species (most recent known date)

i Western Gull ND ND ND 2 1979(Sowls et al. 1980)

!
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USFWS MAP BLOCK i

379
Ukiah

I
• t

The map on the facing page is an index to the locations of I
colonies within USFWS Map Block 379, Ukiah. All colonies on
this map are numbered consecutively from north to south within
counties in 20' latitude California Map Blocks (i.e. 394 = J
39"40' to 40"00'N; 392 = 39"20' to 39"40'N; 390 = 39"00 to

39"20'N). The Humboldt-Mendocino county line occurs at 40"N j
and forms the bottom border of the map. In the tables |following this map, estimates of the numbers of breeding birds
are presented under "Total Birds" for each species at each
colony, in order from north to south according to the CA !colony number. Detailed locations of all colonies and
subcolonies are indicated on sections of 7.5" quadrangle USGS

topographic maps in Volume II of this report. I
W

Numbers of breeding seabirds will vary from year to year.
Below are the approximate numbers and percentages of breeding i

seabirds within this region in 1989: ,U

Leach's Storm-petrel .................... 68 0.4%
Ashy Storm-petrel ....................... P 0.0%
Brandt's Cormorant ...................... 4,887 27.0% J
Pelagic Cormorant ....................... 2,385 13.2%
Black Oystercatcher ..................... 105 0.6% i
Western Gull ............................ 689 3.8% |
Common Murre ............................ 8,531 47.1%
Pigeon Guillemot ........................ i,391 7.7%

Marbled Murrelet P 0 0% I
o e . o _ o • e o e a e e e Q . i _ . . _ i g e •

Rhinoceros Auklet ....................... 13 0.1%
Tufted Puffin ........................... 8 <0.1%

Unidentified alcid ...................... 22 0.1% D
Total ................................... 18,099 W

i
i
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!NORTHERN CALIFORNIA
USFWSMAP BLOCK 379: UKIAH

(Includes California Map Blocks 394, 392 and 390)
m

KEY TO TABLES: g
NEST - Raw count of the number of nests on the census day(s).
BIRD - Raw count of the number of birds on the census day(s). •
SITE - Raw count of the number of possible nest sites on the census n

day(s} .
TOTAL BIRDS - Non-rounded estimate of the total number of breeding

birds in the census year (i.e. raw count(s) often adjusted with B
correction factor(s) [see methods] ). Other codes: X, present and I

breeding; P, probably or possibly breeding.
CENSUS _u%TE - Date (i.e. month/day/year) of census(es).
CENSUS METHOD - See "How to use maps and tables" section for codes.

Most common codes are: 01, boat census; 02, mainland census; 03,
landed on island (includes boat census); 04, aerial photo census; I J
05, burrow/crevice census; 07, mistnetting (mark-recapture). |

* - Newly-discovered colony, newly-discovered nesting species at
a known colony, or newly-reported historical nesting.

ND - No data were collected or a complete count was not available, i
Historlcally-nesting species - Species were not found nesting in q

1989-1991 but nesting has been recorded previously; most recent
nesting data are indicated.

For additional explanation of tables, see "How to use maps and g
tables" section.

CA Colony Number: ME-394-01 Colony Name: Point No Pass g
USFWS Colony Number: 379-011
Latitude: 39°58'40"N Map Number: 23 D
Longitude: 123°59'40"W m

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 12 71 1 26 05/28/89,01 m
Western Gull 2 2 0 4 05/28/89,01

TOTAL 30 IHistorically-nesting species (most recent known date)
Pigeon Guillemot ND ND ND 2 1979(Sowls et al. 1980)

CA Colony Number: ME-394-02 Colony Name: High Tip N
USFWS Colony Number: 379-012
Latitude: 39°55"30"N Map Number: 24
Longitude: 123°57'10"W J

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 37 89 19 81 05/28/89 01 f#

Elk. Oystercatcher 0 3 1 3 05/28/89,01
Western Gull 1 1 0 2 05/28/89,01
Pigeon Guillemot 0 7 0 18 05/28/89,01 i
TOTAL 104 W

1
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i CA Colony Number: ME-394-03 Colony Name: Anderson Cliffs

USFWS Colony Number: 379-013

I Latitude: 39°52'30nN Map Number: 25Longitude: 123°54'30nW
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBrandt's Cormorant 77 i00 0 169 05/31/89,04

Pelagic Cormorant 3 20 15 7 05/28/89,01

i Blk. Oystercatcher* 1 4 0 4 05/28/89,01
Western Gull 2 4 0 4 05/28/89,01

Pigeon Guillemot 0 16 0 40 05/28/89,01
TOTAL 224

l
CA Colony Number: NR--394-04 Colony Name: Mistake Point to Big

i USFWS Colony Number: 379-014 White RockLatitude: 39°51'30"N Map Number: 25

Longitude: 123°53'30"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 24 122 26 53 05/28/89,01

Blk. Oystercatcher" 0 1 0 1 05/28/89,01

i Western Gull 0 5 0 8 05/28/89,01Pigeon Guillemot 0 16 0 40 05/28/89,01
TOTAL 102

..|
CA Colony Number: ME-394-05 Colony Name: Usal Bay

i USFWS Colony Number: 379-015
Latitude: 39°48'45"N Map Number: 26

Longitude: 123°50'30"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 5 41 4 11 05/28/89,01

Pigeon Guillemot 0 7 1 18 05/28/89,01

I TIDAL 29Historically-nesting species (most recent known date)
Western Gull ND ND ND 2 1979(Sowls et al. 1980)

i CA Colony Number: ME-394-06 Colony Name: Soldier Frank Point

USFWS Colony Number: 379-016

i Latitude: 39°45'18"N Map Number: 27Longitude: 123°50'15"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 4 27 16 9 05/28/89,01

Blk. Oystercatcher* 0 3 0 3 05/28/89,01

i Western Gull 7 28 0 14 05/28/89,01
TOTAL 26

Historically-nesting species (most recent known date)

Pigeon Guillemot ND ND ND 20 1979(Sowls et al. 1980)

!
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CA Colony Number: ME-394-07 Colony Name: "Rockport Rocks" •
USFWS Colony Number: 379-001
Latitude: 39°44'I0"N Map Number: 28 0
Longitude: 123°50'00"W g

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD EE
Brandt's Cormorant 385 499 0 847 05/31/89,04 a
Pelagic Cormorant 39 88 2 91 05/28/89,01;05/28/89,02;

05/31/89,04
Blk. Oystercatcher 0 1 1 1 05/28/89,02
Western Gull 8 21 0 16 05/28/89,01;05/28/89,02
Common Murre" ND 919 0 1544 05/28/89,01;05/31/89,04
Pigeon Guillemot 0 3 1 8 05/28/89,01
Rhinoceros Auklet" 0 2 0 2 05/28/89,01 |
TOTAL 2509

I

CA Colony Number: ME-394-08 Colony Name: Cape ¥izcaino t
USFWS Colony Number: 379-002
Latitude: 39°43'34"N Map Number: 28 R
Longitude: 123°49"55"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Brandt's Cormorant 772 i011 0 1698 05/31/89,04 g
Pelagic Cormorant 32 77 25 70 05/28/89,01
Blk. Oystercatcher ° 1 2 0 2 05/28/89,01 i

Western Gull 28 38 1 56 05/28/89,01 J
Common Murre ND 4125 0 6930 05/31/89,04
Pigeon Guillemot 0 17 0 42 05/28/89,01
Rhinoceros Auklet" 0 1 0 1 05/28/89,01 B
TOTAL 8799 '

CA Colony Number: NE-394-09 Colony Name: chris Rocks I
USFWS Colony Number: 379-003
Latitude: 39°42"51"N Map Number: 28 n

Longitude: 123°48"07"W ITOTAL

SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD A
Pelagic Cormorant 8 80 0 18 05/28/89,01 |Western Gull 1 1 0 2 05/28/89,01 •
Pigeon Guillemot" 0 i0 0 25 05/28/89,01

TOTAL 45 I'

1
!
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• I CA Colony Number: ME-394-10 Colony Name: Hardy Rock and "Union

USFWS Colony Number: 379-017 Landing"

i Latitude: 39°42'20"N Map Number: 29Longitude: 123°48 '20"W
TOTKL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 14 62 8 31 05/28/89,01

Blk. Oystercatcher" 0 7 0 7 05/28/89,01

Western Gull 2 2 0 4 05/28/89,01
Pigeon Guillemot 0 9 0 22 05/28/89,01
TOTAL 64

i CA Colony Number: ME-392-01 Colony Name: Westport

USFWS Colony Number: 379-018

Ii Latitude: 39_8'00"N Map Number: 30

l Longitude: 123°47'20"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Lch. Storm-petrel" ND ND 45 68 08/31/89,05

Pelagic Cormorant 58 119 4 128 05/28/89,02;05/30/89,01

Blk. Oystercatcher 1 7 1 7 05/30/89,01

i Western Gull 10 20 0 20 05/28/89,02;05/30/89,01Pigeon Guillemot 0 48 i0 94 05/30/89,01
TOTAL 317

I
CA Colony Number: ME-392-02 Colony Name: "Chadbourne Rocks"

USFWS Colony Number: 379-019

I Latitude: 39_7'02"N Map Number: 30
Longitude: 123°47"00"W

TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 1 1 0 2 05/30/89,01

Blk. Oystercatcher" 2 4 0 4 05/28/89,01

i Western Gull" 2 3 0 4 05/30/89,01• Pigeon Guillemot" 0 3 0 8 05/30/89,01
TOTAL 18

I CA Colony Number: NE-392-03 Colony Name: "Strawberry Cove"

USFWS Colony Number: 379-020

i Latitude: 39°35'37"N Map Number: 31• Longitude: 123°47'I0"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 25 25 27 55 08/05/89,02

Blk. Oystercatcher 0 1 0 1 05/30/89,01

Pigeon Guillemot 0 3 0 8 05/30/89,01

i TOTAL 64

I
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CA Colony Number: ME-392-04 Colony Name: Kibesillah Rock I

USFWS Colony Number: 379-004

Latitude: 39°34' 49"N Map Number: 31 i

Longitude: 123°46'51"W U
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i
Brandt's Cormorant 30 51 0 66 05/28/89,02 |
Pelagic Cormorant 26 50 ii 57 05/28/89,02

Blk. Oystercatcher" 0 1 1 1 05/28/89,02 h

Western Gull 6 7 0 12 05/28/89,02 •

Pigeon Guillemot* 0 3 2 8 05/30/89,01 U
Unid. alcid ND ND 5 8 05/28/89,05

152 i

CA Colony Number: ME-392-05 Colony Name: "Newport Rocks"

USFWS Colony Number: 379-005 1
Latitude: 39°34"49"N Map Number: 31 "
Longitude: 123°46"51"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant" 87 129 0 191 06/16/89,04

Pelagic Cormorant 26 47 15 57 05/28/89,02;05/30/89,01 i
Blk. Oystercatcher 0 1 0 1 05/28/89,02 W
Western Gull 13 27 0 26 05/28/89,02;05/30/89,01

Pigeon Guillemot 0 17 i0 42 05/30/89,01 m
Unid. alcid ND ND 8 12 05/30/89,05 |TOTAL 329

CA Colony Number: RLE-392-06 Colony Name: "Georgia Pacific" I
USFWS Colony Number: 379-022

Latitude: 39_7'00"N Map Number: 32

Longitude: 123°48"45"W |
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD SO

Pelagic Cormorant 17 31 9 37 05/30/89,01;05/30/89,02 gBlk. Oystercatcher 0 2 0 2 05/30/89,01

Western Gull 39 87 0 78 05/30/89,01;05/30/89,02 A,_

Pigeon Guillemot" 0 21 0 36 05/30/89,02 ,.
TOTAL 153 "q

!
!
I
I
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!
_- cA Colony Number: _-392-07 Colony Name: Noyo Bay

USFWS Colony Number: 379-035 °

i Latitude: 39_5'35"N Map Number: 32Longitude: 123°48'55"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 30 71 6 66 05/30/89,01;05/30/89,02;
05/31/89,01

Blk. Oystercatcher 0 2 0 2 05/31/89,01

| Western Gull 5 8 0 10 05/30/89,01;05/30/89,02;
05/31/89,01

Pigeon Guillemot 0 52 25 88 05/31/89,01

i TOTAL 166

• _ cA Colony Number: ME-392-0S Colony Name: Mitchell Creek to Caspar

U • USFWS Colony Number: 379-036 ° Point
Latitude: 39°23'01"N Map Number: 33

I Longitude: 123°49'II"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 26 50 5 57 05/30/89,02;05/31/89,01

I Blk. Oystercatcher 0 2 2 2 05/30/89,02Western Gull 4 8 0 8 05/30/89,02;05/31/89,01
Pigeon Guillemot 0 20 2 48 05/30/89,02;05/31/89,01

i TOTAL 115
cA Colony Number: ME-392-09 Colony Name: Caspar Anchorage
USFWS Colony Number: 379-023

I Latitude: 39°22'00"N Map Number: 33
Longitude: 123°49'i0"W

TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 13 23 4 29 05/31/89,01
Blk. Oystercatcher 0 6 1 6 05/30/89,02;05/31/89,01

I Western Gull" 2 5 0 4 05/31/89,01Pigeon Guillemot 0 22 8 37 05/31/89,01
TOTAL 76

I CA Colony Number: ME-392-I0 Colony Name: Caspar Anchorage to Point

• USFWS Colony Number: 379-037' Cabrillo
Latitude: 39°21"27"N Map Number: 33

i Longitude: 123o49'25"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 6 14 4 13 05/30/89,02Blk. Oystercatcher 1 4 1 4 05/30/89,02
Western Gull 9 13 0 18 05/30/89,02;05/31/89,01
Pigeon Guillemot 0 9 2 15 05/31/89,01

i TOTAL 50

i
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iCA Colony Number: ME-392-II Colony Name: Point Cabrillo to Jack _+

USFWS Colony Number: 379-024 Peters Gulah

Latitude: 39_0'00"N Map Number: 34 •

Longitude: 123°49'00"W U
TOTAL

8PECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Pelagic Cormorant 84 150 18 185 05/30/89,02;05/31/89,01 |
Blk. Oystercatcher 0 7 1 7 05/30/89,02

Western Gull" 6 9 0 12 05/30/89,02;05/31/89,01

Pigeon Guillemot 0 36 13 63 05/30/89,02;05/31/89,01 •
TOTAL 267 9

CA Colony Number: ME-390-01 Colony Name: Goat Island Area i

USFWS Colony Number: 379-006

Latitude: 39°18'28"N Map Number: 34 l

Longitude: 123°48 '49 "W I
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 494 560 0 1087 05/31/89,01;06/16/89,04 •
Pelagic Cormorant 54 77 14 119 05/30/89,02

Blk. Oystercatcher 1 6 0 6 05/31/89,01

Western Gull 24 49 0 48 05/30/89,02;05/31/89,01;

06/01/89,02 I
Common Murre" ND 34 0 57 06/16/89,04

Pigeon Guillemot 0 26 12 54 05/31/89,01;08/05/89,02 i

Rhinoceros Auklet" 0 4 0 4 05/31/89,01;08/05/89,02 I
Tufted Puffin 1 2 0 8 05/30/89,02

Unid. alcid ND ND 1 2 08/05/89,05

TOTAL 1385 I

CA Colony Number: ME-390-02 Colony Name: Mendocino i
USFWS Colony Number: 379-025 |
Latitude: 39018'I0"N Map Number: 34

Longitude: 123°47'50"W

TOTAL I
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 13 28 2 29 05/31/89,01 i

Blk. Oystercatcher 0 3 0 3 05/31/89,01 IPigeon Guillemot 0 34 0 58 05/31/89,01
TOTAL 90

!
!
I
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i
CA Colony Number: ME-390-03 Colony Name: Mendooino Bay

i USFWS Colony Number: 379-026
Latitude: 39°17'30"N Map Number: 35

• Longitude: 123°47"40"W
TOTAL

I

a SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD

| Pelagic Cormorant 16 29 12 35 05/31/89,01
Western Gull" 1 3 0 2 05/31/89,01

i Pigeon Guillemot 0 21 0 36 05/31/89,01
73

Historically-nesting species (most recent known date)

Blk. Oystercatcher ND ND ND 2 1980(Sowls et al. 1980)

t
CA Colony Number: ME-390-04 Colony Name: Mendocino Bay South

USFWS Colony Number: 379-038 °

B Latitude: 39°17'17"N Map Number: 35

Longitude: 123°48'07"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 7 10 1 15 05/31/89,01

Blk. Oystercatcher 0 1 0 1 05/31/89,01

I Western Gull 1 1 0 2 05/31/89,01Pigeon Guillemot 0 24 0 41 05/31/89,01
TOTAL 59

i
CA Colony Number: ME-390-05 Colony Name: "Van Damme Cove"

USFWS Colony Number: 379-027

I Latitude: 39°16'I0"N Map Number: 35
Longitude: 123°47'28"W

TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD• Ashy Storm-petrel" ND 1 0 P 08/05/89,07

Pelagic Cormorant 31 68 16 68 05/31/89,01;05/31/89,03

I Blk. Oystercatcher 2 3 0 3 05/31/89,01;05/31/89,03Western Gull 79 114 0 158 05/31/89,01;05/31/89,03

Pigeon Guillemot 0 17 0 29 05/31/89,03

i Rhinoceros Auklet" 0 3 0 3 05/31/89,03
• TOTAL _261

• Historically-nesting species (most recent known date)
Tufted Puffin ND ND ND 2 1980(Sowls et al. 1980)

I
!
1
!
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CA Colony Number: ME-390-06 Colony Name: Schoolhouse Creek to I

USFWS Colony Number: 379-028 Albion River
Latitude: 39°15'00"N Map Number: 35 !Longitude: 123°46'30"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 127 173 3 279 05/31/89,01 q
Blk. Oystercatcher 1 3 1 3 05/31/89,01;05/31/89,03

Western Gull 37 47 0 74 05/31/89,01;05/31/89,03

Pigeon Guillemot 0 61 0 152 05/31/89,01 |
TOTAL 508

CA Colony Number: ME-390-07 Colony Name: Klbion Cove to Navarro I

USFWS Colony Number: 379-029 River

Latitude: 39°12"30"N Map Number: 36 i

Longitude: 123°46"20"W W
TOT3L

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 55 99 2 121 05/31/89,01 |
Blk. Oystercatcher 0 1 0 1 05/31/89,01

Western Gull 7 9 0 14 05/31/89,01;06/01/89,02

Pigeon Guillemot 0 11 0 28 05/31/89,01 i
TOTAL 164 e

CA Colony Number: ME-390-08 Colony Name: "Devil's Basin" I
USFWS Colony Number: 379-007

Latitude: 39°I0'14"N Map Number: 36

Longitude: 123°44'50"W 1TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 119 132 0 262 06/16/89,04
Pelagic Cormorant 32 73 9 70 06/01/89,01;06/01/89,02 l
Blk. Oystercatcher 0 8 3 8 06/01/89,01

Western Gull 4 7 1 8 06/01/89,01

Pigeon Guillemot 0 29 6 49 06/01/89,01;06/01/89,02 |
TOTAL 397

i
!
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CA Colony Number: ME-390-09 Colony Name: Cavanaugh Cove to

USFWS Colony Number: 379-030 Gunderson Rock

i Latitude: 39°08'00"N Map Number: 37Longitude: 123°44'00"W
TOTKL

i BPECIE8 NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 71 119 19 156 06/01/89,01;06/01/89,02;
• 06/02/89,01

i Blk. Oystercatcher 0 ii 2 ii 06/01/89,01;06/02/89,01
Western Gull 2 8 1 7 06/01/89,01;06/02/89,01

Pigeon Guillemot 0 68 0 170 06/01/89,01;06/02/01,01
TOTAL 344

i Historically-nesting species (most recent known date)Brandt's Cormorant ND ND ND 4 1980(Sowls et al. 1980)

i CA Colony Number: ME-390-I0 Colony Name: Wharf Rocks
USFWS Colony Number: 379-008

i Latitude: 39°07'49"N Map Number: 37
Longitude: 123°43'24"W

• TOTAL

SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD

I Pelagic Cormorant 5 6 1 ii 06/01/89,01Blk. Oystercatcher 0 1 1 1 06/01/89,01
Western Gull 12 19 0 24 06/01/89,01

i Pigeon Guillemot 0 22 2 55 06/01/89,01
TOTAL 91

I CA Colony Number: ME-390-11 Colony Name: Casket RockUSFWS Colony Number: 379-009

Latitude: 39°07'49"N Map Number: 37

i Longitude: 123°43'39"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

I Brandt's Cormorant 32 52 0 70 06/16/89,04
Western Gull 3 6 0 6 06/01/89,01

Pigeon Guillemot 0 4 4 i0 06/01/89,01
Rhinoceros Auklet" 0 3 0 3 06/01/89,01

I TOTAL 89• Historically-nesting species (most recent known date)

Pelagic Cormorant ND ND ND 2 1979(Sowls et al. 1980)

i
i
i
I
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CA Colony Number: ME-390-12 Colony Name: "Bonee Cliffs" I

USFWS Colony Number: 379-031

Latitude: 39°07' 00"N Map Number: 38 I

Longitude: 123°42 '45"W I
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •

Pelagic Cormorant 80 99 8 176 06/02/89,01 |
Blk. Oysteroatcher" 0 5 0 5 06/02/89,01

Western Gull" 5 12 0 i0 06/02/89,01 i

Pigeon Guillemot 0 10 0 25 06/02/89,01
216

CA Colony Number: ME-390-13 Colony Name: White Rock I

i*

USFWS Colony Number: 379-010

Latitude: 39°05'42"N Map Number: 38
Longitude: 123°43'11"W |

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 226 273 0 497 06/16/89,04 IPelagic Cormorant 8 13 0 18 06/02/89,01

Blk. Oystercatcher" 1 2 0 2 06/02/89,01

Western Gull 13 22 0 26 06/02/89,01

Pigeon Guillemot 0 9 2 22 06/02/89,01 g
TOTAL 565

m

CA Colony Number: ME-390-14 Colony Name: "333 Point" I

USFWS Colony Number: 379-032

Latitude: 39°05'00"N Map Number: 38
Longitude: 123°42'30"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Pelagic Cormorant 49 62 i0 108 06/02/89,01 m
Blk. Oystercatcher 0 1 0 1 06/02/89,01

Western Gull" 2 2 0 4 06/02/89,01 m
TOTAL 113 |
Historically-nesting species (most recent known date)

Brandt's Cormorant ND ND ND 360 1980(Sowls et al. 1980)

CA Colony Number: ME-390-15 Colony Name: Bridgeport Landing

USFWS Colony Number: 379-033

Latitude: 39°03'45"N Map Number: 39 i

Longitude: 123°41'50"W I
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 33 53 0 73 06/02/89,01 ITOTAL 73

Historically-nesting species (most recent known date) m
Western Gull ND ND ND 2 1979(Sowls et al. 1980) •

g

!
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I CA Colony Number: ME-390-16 Colony Name: Mallo Pass Creek
USFWS Colony Number: 379-034

i Latitude: 39°02'20"N Map Ntlmber: 39Longitude: 123°41'50"W
TOTAL

i BPECIEB NEST BIRD SITE BIRDS CENSUS DATE, METHOD
| Pelagic Cormorant ii 9 0 24 06/02/89,01

Blk. Oystercatcher" 0 2 0 2 06/02/89,01

i Western Gull 2 3 0 4 06/02/89,01Pigeon Guillemot 0 1 0 2 06/02/89,01
TOTAL 32

!
!
i
I
! .
I
I
1
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i
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U8I_8 MAP BLOCK /
4O4 W[

(West) Santa Rosa

I
• t• •

The map on the facing page is an index to the locations of t
colonies within the western half of USFWS Map Block 404, Santa
Rosa. All colonies on this map are numbered consecutively i
from north to south within counties in 20' latitude California

Map Blocks (i.e. 384 = 38"40' to 39"00'N; 382 = 38"20' to
38"40"N; 380 = 38"00 to 38"20'N). In the tables following i
this map, estimates of the numbers of breeding birds are |
presented under "Total Birds" for each species at each colony,
in order from north to south according to the CA colony
number. Detailed locations of all colonies and subcolonies
are indicated on sections of 7.5" quadrangle USGS topographic J
maps in Volume II of this report.

Numbers of breeding seabirds will vary from year to year. I
Below are the approximate numbers and percentages of breeding
seabirds within this region in 1989:

m

Leach's Storm-petrel ............. "....... ii0 1.3% !
Ashy Storm-petrel ....................... 74 0.9%
Doubled-crested Cormorant ............... 436 5.3%
Brandt's Cormorant ...................... 2,801 34.3% J
Pelagic Cormorant ....................... 2,823 34.6%

Black Oystercatcher ..................... 129 1.6% j
Western Gull ............................ 927 11.4% I
Pigeon Guillemot ........................ 768 9.4%
Marbled Mutt, let ........................ 36 0.4%
Cassin's Auklet P 0 0% i• iooeoieoeee._._...o.ooo. •

Rhinoceros Auklet ....................... ii 0.1% m
Tufted Puffin ........................... 15 0.2%

Unidentified alcid ...................... 34 0.4% i
Total ................................... 8,164 |

I
i
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NORTH3ER_CALIFORNIA I

USFWS MAP BLOCK 404: (WEST) SANTA ROSA

(Includes California Map Blocks 384, 382 and 380) m
KEY TO TABLES:

NEST - Raw count of the number of nests on the census day(s).

BIRD - Raw count of the number of birds on the census day(s), t

SITE - Raw count of the number of possible nest sites on the census m
day(s) .

TOTAL BIRDS - Non-rounded estimate of the total number of breeding am
birds in the census year (i.e. raw count(s) often adjusted with •
correction factor(s) [see methods]). Other codes: X, present and

breeding; P, probably or possibly breeding.
CENSUS _TE - Date (i.e. month/day/year) of census(es).

CENSUS METHOD - See "How to use maps and tables" section for codes.

Most common codes are: 01, boat census; 02, mainland census; 03,

landed on island (includes boat census); 04, aerial photo census; m
05, burrow/crevice census; 07, mistnetting (mark-recapture). l

* - Newly-discovered colony, newly-discovered nesting species at

a known colony, or newly-reported historical nesting.

HD - No data were collected or a complete count was not available. |
Historlcally-nesting species - Species were not found nesting in

1989-1991 but nesting has been recorded previously; most recent

nesting data are indicated.

For additional explanation of tables, see "How to use maps and l
tables" section.

m

CA Colony Number: ME-384-01 Colony Name: Point Arena !

USFWS Colony Number: 404-017

Latitude: 38_7'20"N Map Number: 40 i
Longitude: 123°44'30"W I

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •

Pelagic Cormorant 70 132 15 154 06/02/89,01;06/03/89,02 m
Blk. Oystercatcher 1 7 0 7 06/03/89,02

Western Gull* 2 3 0 4 06/02/89,01
Pigeon Guillemot 0 21 1 52 06/02/89,01 |
Unid. alcid ND ND 13 20 06/03/89,05

TOTAL 237 I

CA Colony Number: ME-384-02 Colony Name: Sea Lion Rocks

USFWS Colony Number: 404-001 n

Latitude: 38°56'07"N Map Number: 40 U
Longitude: 123°43'45"W

TOTAL 1SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 48 74 5 106 06/02/89,01

Blk. Oystercatcher 0 4 0 4 06/02/89,01

Western Gull 0 6 0 9 06/02/89,01 •

Pigeon Guillemot 0 5 3 12 06/02/89,01;06/03/89,02 J
TOTAL 131

I
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I CA Colony Number: ME-384-03 Colony Name: Sea Lion Rocks to Arena
USFWS Colony Number: 404-042* Cove

i Latitude: 38°55'41"N Map Number: 40Longitude: 123°43'45"W
TOTAL

m SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

I Pelagic Cormorant 83 188 4 183 06/02/89,01

Blk. Oystercatcher 0 4 0 4 06/02/89,01;06/03/89,02
Western Gull 8 16 0 16 06/02/89,01;06/03/89,02

I TOTAL 203

i CA Colony Number: ME-384-04 Colony Name: "Moat Cove"USFWS Colony Number: 404-018
Latitude: 38°53' 10"N Map Number: 41

I Longitude: 123°41 '00"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Pigeon Guillemot" 0 4 2 i0 06/02/89,01
TOTAL 10

Historically-nesting species (most recent known date)

Pelagic Cormorant ND ND ND 40 1979(Sowls et al. 1980)

i
CA Colony Number: ME-384-05 Colony Name: "Section 30 Cove"

i USFWS Colony Number: 404-019Latitude: 38°52'59"N Map Number: 41

Longitude: 123°40'i0"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS METHOD
DATE,

Pelagic Cormorant" 19 39 9 42 06/02/89,01

Pigeon Guillemot 0 3 0 8 06/02/89,01

TOTAL 50

i CA Colony Number: ME-384-06 Colony Name: Saunders LandingUSFWS Colony Number: 404-020
Latitude: 38°51'13"N Map Number: 42

Longitude: 123_9'05"W

i TOTALSPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 9 17 3 20 06/02/89,01

i Pigeon Guillemot 0 3 0 8 06/02/89,01TOTAL 28

I
I
i
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CA Colony Number: ME-384-07 Colony Name: "Iverson Landing' l

USFWS Colony Number: 404-002

Latitude: 38°50'39"N Map Number: 42
Longitude: 123_8'37"W

TOTAL

SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD i

Pelagic Cormorant 19 41 11 42 06/02/89,01 !Pigeon Guillemot 0 2 0 5 06/02/89,01
TOTAL 47

Historically-nesting species {most recent known date)

Blk. Oystercatcher ND ND ND 4 1980(Sowls et al. 1980) 41

CA Colony Number: M_-384-08 Colony Name: Triplett Gulch I
USFWS Colony Number: 404-021

Latitude: 38°49'00"N Map Number: 43 m
Longitude: 123°36'15"W |TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 54 74 9 119 06/02/89,01;06/03/89,01 •
Western Gull" 0 3 0 4 06/02/89,01 J
Pigeon Guillemot 2 22 0 55 06/02/89,01;06/03/89,01

TOTAL 178 iHistorically-nesting species (most recent known date)

Blk. Oystercatcher ND ND ND 2 1980(Sowls et al. 1980)

i

CA Colony Number: MR-384-09 Colony Name: "Fish Rook Cove" I
USFWS Colony Number: 404-022

Latitude: 38°47'45"N Map Number: 43 E
Longitude: 123_5'20"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Pelagic Cormorant 15 20 0 33 06/03/89,01 m
Blk. Oystercatcher" 0 1 0 1 06/03/89,01

TOTAL 34 i
Historically-nesting species (most recent known date)

Brandt's Cormorant ND ND ND 18 1980(Sowls et al. 1980)

t
i

.

!
i
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CA Colony Number: ME-384-10 Colony Name: Fish Rocks

USFWS Colony Number: 404-003

Latitude: 38°48'00"N Map Number: 43Longitude: 123°35'31"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODLch. Storm-petrel ND ND ND i00 1980(Sowls et al. 1980)

Brandt's Cormorant 96 147 0 211 05/23/89,04

Pelagic Cormorant 56 84 0 123 06/03/89,03Blk. Oystercatcher 0 6 1 6 06/03/89,03

Western Gull 85 210 0 170 06/03/89,03

Pigeon Guillemot 0 70 27 119 06/03/89,03

I Cassin's Auklet" 1 2 0 P 08/07/89,03Rhinoceros Auklet 0 4 1 4 06/03/89,03

Tufted Puffin 0 4 0 15 06/03/89,03

I TOTAL 748

I CA Colony Number: ME-384-11 Colony Name: Collins Landing to
USFWS Colony Number: 404-023 Gualala River
Latitude: 38°46'00"N Map Number: 44

Longitude: 123°32'40"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 85 113 6 187 06/03/89,01

i Blk. Oystercatcher 0 4 0 4 06/03/89,01Pigeon Guillemot 0 53 0 90 06/03/89,01
TOTAL 281

Historically-nesting species (most recent known date)

I Western Gull ND ND ND 2 et al.
1980(Sowls 1980)

CA Colony Number: SO-384-01 Colony Name: Gualala Point IslandUSFWS Colony Number: 404-004

Latitude: 38°45'04"N Map Number: 45

i Longitude: 123_1'42"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Brandt's Cormorant 237 298 0 521 05/23/89,04
Pelagic Cormorant" 2 45 0 4 06/03/89,01

Blk. Oystercatcher" 0 1 0 1 06/03/89,01

Western Gull 13 26 0 26 06/03/89,01

i Pigeon Guillemot 0 17 0 29 06/03/89,01TOTAL 581

1
I
i
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CA Colony Number: 80-384-02 Colony Name: Del Mar Point w

USFWS Colony Number: 404-024

Latitude: 38°44'15"N Map Number: 45 W

Longitude: 123°31'00"W i
TOTAL

8PECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m

Pelagic Cormorant 4 0 0 9 06/03/89,01 |
TOTAL 9

i

CA Colony Number: SO-384-03 Colony Name: Sea Ranch I

USFWS Colony Number: 404-025

Latitude: 38°42'00"N Map Number: 46

Longitude: 123_7'30"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 38 81 5 84 06/03/89,01 |
Blk. Oystercatcher 1 11 0 11 06/03/89,01

Western Gull 8 15 0 16 06/03/89,01

Pigeon Guillemot 0 17 14 42 06/03/89,01 •
TOTAL 153

CA Colony Number: SO-384-04 Colony Name: Black Point to 8tevart's i

USFWS Colony Number: 404-026 Point

Latitude: 38°40'00"N Map Number: 47
Longitude: 123°25'15"W |

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 18 52 7 40 06/03/89,01 I

Blk. Oystercatcher* 0 4 1 4 06/03/89,01 W

Western Gull" 3 4 0 6 06/03/89,01

Pigeon Guillemot 0 5 0 12 06/03/89,01 B
62 l

CA Colony Number: 80-382-01 Colony Name: Stewart's Point to Rocky i
USFWS Colony Number: 404-027 Point

Latitude: 38°39'00"N Map Number: 47

Longitude: 123_8'45"W TOTAL i

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 30 70 6 66 06/03/89,01

Blk. Oystercatcher" 0 1 0 1 06/03/89,01 m
Western Gull 2 3 0 4 06/03/89,01

Pigeon Guillemot 0 6 0 15 06/03/89,01
TOTAL 86 |

I
I
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g CA Colony Number: SO-382-02 Colony Name: Horseshoe Cove

USFWS Colony Number: 404-028

i Latitude: 38_6'30"N Map Number: 48Longitude: 123_2'I0"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 55 84 0 121 06/03/89,01
Western Gull" 1 3 0 2 06/03/89,01

I Pigeon Guillemot 0 1 0 2 06/03/89,01
TOTAL 125

I CA Colony Number: SO-382-03 Colony Name: Cannon Gulch to Stump• USFWS Colony Number: 404-029 Beach

Latitude: 38_5'30"N Map Number: 48

I m Longitude: 123°20'30"W

I TOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Pelagic Cormorant 36 79 0 79 06/03/89,03
Blk. Oystercatcher" 0 14 0 14 06/03/89,03

Pigeon Guillemot 0 1 0 2 06/03/89,03
TOTAL 95

1
CA Colony Number: SO-382-04 Colony Name: Gerstle Cove to

i USFWS Colony Number: 404-030 Stillwater CoveLatitude: 38°33'00"N Map Number: 49

Longitude: 123_8'45"W
TOTAL

! i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 50 64 2 110 06/05/89,01

Blk. Oystercatcher" 0 6 1 6 06/05/89,01

i Western Gull 8 22 1 16 06/05/89,01Pigeon Guillemot 0 4 1 i0 06/05/89,01
TOTAL 142

i
CA Colony Number: SO-382-05 Colony Name: Bench Mark 125 to Timber

USFWS Colony Number: 404-031 Cove

Latitude: 38_2"20"N Map Number: 49Longitude: 123°17'00"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 28 56 5 62 06/05/89,01

Blk. Oystercatcher" 0 2 1 2 06/05/89,01

Western Gull 16 43 0 32 06/05/89,01Pigeon Guillemot" 0 4 1 i0 06/05/89,01
TOTAL 106

i
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CA Colony Number: 80-382-06 Colony Name: Windermere Point to

USFWS Colony Number: 404-043" Jewell Gulch

Latitude: 38°30'20"N Map Number: 50

Longitude: 123_3"00"W m
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 18 27 3 40 06/05/89,01 |
Blk. Oystercatcher 0 1 0 1 06/05/89,01

Western Gull 3 5 0 6 06/05/89,01

Pigeon Guillemot 0 1 0 2 06/05/89,01
49 qm

CA Colony Number: 80-382-07 Colony Name: "Northwest Cape Rocks" I

USFWS Colony Number: 404-032

Latitude: 38_0'40"N Map Number: 50 EE

Longitude: 123_5"17"W |TOTAL

SPECIES NEST BIRD 81TE BIRDS CENSUS DATE, METHOD

Blk. Oystercatcher" 1 1 0 1 06/05/89,01

Western Gull 26 46 0 52 06/05/89,01
TOTAL 53

Historically-nesting species (most recent known date) t

Pelagic Cormorant ND ND ND 20 1979(Sowls et al. 1980) l

CA Colony Number: 80-382-08 Colony Name: "Russian Gulch" i
USFWS Colony Number: 404-033

_m

Latitude: 38_8'00"N Map Number: 51

Longitude: 123°09'36"W ITOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 103 iii 7 227 06/05/89,01;06/05/89,02 •

Blk. Oystercatcher 0 7 1 7 06/05/89,01 g
Western Gull 21 39 0 42 06/05/89,01;06/05/89,02

Pigeon Guillemot 0 8 4 20 06/05/89,01
296 |

i
i
!
!
I
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CA Colony Number: SO-382-09 Colony Name: "Russian River Rocks"

USFWS Colony Number: 404-005

i Latitude: 38°27'14"N Map Number: 51Longitude: 123°08'34"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODDbl.-cr. Cormorant 176 201 0 422 05/23/89,04;06/05/89,01;

06/05/89,02

Brandt's Cormorant 23 34 0 51 06/05/89,02

i Cormorant 57 59 1 125 05/23/89,04;06/05/89,01;
Pelagic

06/05/89,02

Blk. Oystercatcher" 0 2 0 2 06/05/89,01;06/05/89,02

I Western Gull 22 42 0 44 06/05/89,01;06/05/89,02Pigeon Guillemot 1 2 0 5 06/05/89,01;06/05/89,02
TOTAL 649

!
CA Colony Number: S0-382-10 Colony Name: Goat Rock to Peaked Hill

a USFWS Colony Number: 404-044"
Latitude: 38°26'14"N Map Number: 52

Longitude: 123°07'30"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBlk. Oystercatcher 0 1 0 1 06/05/89,01
Western Gull 3 i0 0 6 06/05/89,01

i TOTAL 7

CA Colony Number: SO-382-11 Colony Name: Arched Rock

i USFWS Colony Number: 404-006
Latitude: 38_5"53"N Map Number: 52

Longitude: 123°07'32"w

TOTALSPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 326 409 0 717 05/23/89,04

t Pelagic Cormorant" 4 4 0 9 06/05/89,01Western Gull 17 90 0 34 06/05/89,01

Pigeon Guillemot 0 1 0 2 06/05/89,01
TOTAL 762

i Historically-nesting species recent known date)
(most

Tufted Puffin ND ND ND 2 1979(Sowls et al. 1980)

!
!
!
!
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CA Colony Number: 80-382-12 Colony Name: "Peaked Hill" I

USFWS Colony Number: 404-034

Latitude: 38_5'45"N Map Number: 52

Longitude: 123°07'I0"W g
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m

Pelagic Cormorant 20 23 1 44 06/05/89,01 e
Blk. Oystercatcher 0 1 1 1 06/05/89,01 i

Western Gull 3 4 0 6 06/05/89,01 i

Pigeon Guillemot 0 1 1 2 06/05/89,01 D
TOTAL 53

CA Colony Number: $0-382-13 Colony Name: Gull Rock I
USFWS Colony Number: 404-035

Latitude: 38_5'30"N Map Number: 52

Longitude: 123°07 '10"W %TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Lch. Storm-petrel" 1 1 2 i0 06/05/89,05
Pelagic Cormorant 20 23 1 44 06/05/89,01

Blk. Oystercatcher" 0 2 0 2 06/05/89,01

Western Gull 17 30 0 34 06/05/89,03

Pigeon Guillemot 0 1 0 2 06/05/89,01 l
Unid. alcid ND ND 9 14 06/05/89,05

TOTAL 106 iHistorically-nesting species (most recent known date)
Brandt's Cormorant ND ND ND 650 1980(Sowls et al. 1980)

i

CA Colony Number: SO-382-14 Colony Name: Shell-Wright Beach Rocks I

USFWS Colony Number: 404-036

Latitude: 38_5'00"N Map Number: 52
Longitude: 123°06'00"W 8

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m

Pelagic Cormorant 25 49 6 55 06/04/89,02;06/05/89,01 |
Elk. Oystercatcher 3 20 3 20 06/04/89,02;06/05/89,01

Western Gull 44 83 0 88 06/04/89,02;06/05/89,01

Pigeon Guillemot 1 2 1 5 06/05/89,01 i
TOTAL 168 J

i
.

!
!
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CA Colony Number: SO-382-15 Colony Name: Duncan Point to Arched
USFWS Colony Number: 404-03? Rock

i Latitude: 38_2'30"N Map Number: 53Longitude: 123°05'00"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 62 66 0 136 06/04/89,02;06/05/89,01

Blk. Oystercatcher 2 4 0 4 06/04/89,02;06/05/89,01

i Western Gull 17 27 0 34 06/04/89,02;06/05/89,01
TOTAL 174

Historically-nesting species (most recent known date)

Pigeon Guillemot ND ND ND 4 1979(Sowls et al. 1980)

I
CA Colony Number: SO-380-01 Colony Name: Bodega Head

I USFWS Colony Number: 404-038Latitude: 38_8'00"N Map Number: 54

Longitude: 123°03'45"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 47 79 12 103 06/05/89,01

Blk. Oystercatcher 1 6 0 6 06/05/89,01

I Western Gull" 5 11 0 10 06/05/89,01Pigeon Guillemot 0 1 0 2 06/05/89,01
TOTAL 121

CA Colony Number: S0-380-02 Colony Name: Bodega Rock

i USFWS Colony Number: 404-008
Latitude: 38_7'48"N Map Number: 54

Longitude: 123°02'50"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBrandt's Cormorant 558 746 0 1228 05/23/89,04

Western Gull 12 22 0 24 06/05/89,01

I Pigeon Guillemot" 0 12 0 30 06/05/89,01Rhinoceros Auklet" 0 2 0 2 06/05/89,01
TOTAL 1284

i Historically-nesting species (most recent known date)
Blk. Oystercatcher ND ND ND 2 1969(Sowls et al. 1980)

CA Colony Number: SO-3S0-03 Colony Name: Bodega Harbor

i USFWS Colony Number: 404-045"Latitude: 38°19'21"N Map Number: 54

Longitude: 123°02'30"W

I TOTALSPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Western Gull 6 9 0 12 06/05/89,01

i Pigeon Guillemot 0 1 0 2 06/05/89,01
TOTAL 14

i
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CA Colony Number: S0--380-04 Colony Name: Pinnacle Rock W

USFWS Colony Number: 404-039

Latitude: 38°18'20"N Map Number: 54 i

Longitude: 123"01'I0"W m
TOTAL

SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD j

Pelagic Cormorant 23 36 3 51 06/05/89,01 !
Blk. Oystercatcher 0 2 1 2 06/05/89,01

Western Gull 1 2 0 2 06/05/89,01

Pigeon Guillemot 0 16 3 27 06/05/89,01 D
Rhinoceros Auklet" 0 2 0 2 06/05/89,01 l

TOTAL 84

i
CA Colony Number: MA-380-01 Colony Name: "Sonoma-Marin County

USFWS Colony Number: 404-040 LineO'
Latitude: 38°17"20"N Map Number: 55 |
Longitude: 123°00'20"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •

Pelagic Cormorant 38 48 3 84 06/05/89,01 g
Blk. Oystercatcher 0 5 3 5 06/05/89,01

Western Gull 7 20 0 14 06/05/89,01 i

Pigeon Guillemot 0 i0 0 25 06/05/89,01
TOTAL 128

Historically-nesting species (most recent known date)
Brandt's Cormorant ND ND ND 12 1980(Sowls et al. 1980) E

CA Colony Number: MA-380-02 Colony Name: "Dillon Beach Rocks" i
USFWS Colony Number: 404-009 W
Latitude: 38°16'26"N Map Number: 55

Longitude: 122°59'II"W TOTAL i
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Dbl.-cr. Cormorant" 6 8 0 14 06/05/89,01 i

Brandt's Cormorant 8 8 0 18 06/05/89,01 • J

Pelagic Cormorant 65 94 6 143 06/05/89,01
mm

Blk. Oystercatcher" 0 3 3 3 06/05/89,01 _. _
Western Gull 16 25 0 32 06/05/89,01 •

Pigeon Guillemot 0 8 2 20 06/05/89,01 J
TOTAL 230

I
I
!
,!
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i CA Colony Number: MA-380-03 Colony Name: Tomales Point

USFWS Colony Number: 404-011

i Latitude: 38°12'13"N Map Number: 56Longitude: 122_7'39"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 64 93 i0 141 06/05/89,01

Blk. Oystercatcher* 0 3 2 3 06/05/89,01

Western Gull 3 6 0 6 06/05/89,01

J TOT]LL 150
Historically-nesting species (most recent known date)

Pigeon Guillemot ND ND ND 8 1972(Sowls et al. 1980)

!
CA Colony Number: MA-380-04 Colony Name: Bird Rock

i USFWS Colony Number: 404-010
Latitude: 38°13'49"N Map Number: 56

Longitude: 122°59'35"W
TOTAL

J SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODAshy Storm-petrel 6 48 28 74 1989,05;1989,07

Brandt's Cormorant" 25 66 0 55 05/23/89,04

l Pelagic Cormorant 17 118 1 37 06/05/89,01Blk. Oystercatcher 1 6 0 6 08/06/89,03

Western Gull 84 ND 0 168 05/23/89,04

i Pigeon Guillemot 0 46 0 115 06/05/89,01
Rhinoceros Auklet* 0 3 0 3 06/05/89,01
TOTAL 488

Historically-nesting species (most recent known date)

i Tufted Puffin" ND ND ND 4 1930(Stephens andPringle 1933)

CA Colony Number: MA-380-05 Colony Name: "Elephant Rock Complex"USFWS Colony Number: 404-041

Latitude: 38°II'00"N Map Number: 57

i Longitude: 122°58'00"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Western Gull" 4 8 0 8 06/05/89,01

i Pigeon Guillemot 0 ii 0 28 06/05/89,01T_ 36

Historically-nesting species (most recent known date)

i Pelagic Cormorant ND ND ND 16 1979(Sowls et al. 1980)

!
!
!
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UBFWB MAP BLOCK i
429 UN

(West) San Francisco

g

• I
The map on the facing page is an index to the locations of i

colonies within the western half of USFWS Map Block 429, San
Francisco. All colonies on this map are numbered consecutively i
from north to south within counties in 20 • latitude California Map J
Blocks (i.e. 374 = 37"40' to 38"00'N; 372 = 37"20 • to 37"40"N; 370
= 37"00 to 37"20'N). In the tables following this map, estimates m
of the numbers of breeding birds are presented under "Total Birds" |
for each species at each colony• in order from north to south
according to the CA colony number, with the Farallon Islands (FAI)
placed between Matin (MA) and San Francisco (SF) county colonies in i
block 374• Detailed locations of all colonies and subcolonies

are indicated on sections of 7.5" quadrangle USGS topographic maps

in Volume II of this report, i

Numbers of breeding seabirds will vary from year to year.
Below are the approximate numbers and percentages of breeding

seabirds within this region in 1989: I

Fork-tailed Storm-petrel ................ P 0.0%
Leach's Storm-petrel .................... i, 400 0•7% B

•Ashy Storm-petrel ....................... 4,000 2.1% U
Doubled-crested Cormorant ............... 1,140 0.6%
Brandt's Cormorant 19 238 i0 3% •0••..•6 . o o . • o no•e•. ••. • •

Pelagic Cormorant ....................... i, 903 1.0% •g
Black Oystercatcher ..................... 85 <0.1%
Western Gull ............................ 24,120 12•9% m
Common Murre ............................ 91,663 49.0% •
Pigeon Guillemot 3 898 2 1%i • • • • • • • i • • . . • e • • • • . • • • • ,

Marbled Murrelet ........................ 795 0.4%

Cassin's Auklet ......................... 38,274 20.4%
Rhinoceros Auklet ....................... 602 0.3% m
Tufted Puffin ........................... 74 <0.1%

Total ................................... 187,192 i

!
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CENT_ CJ_LIFORNT__ IUSFWS M_ BLOCK 429: (WEST) SAN I_CISCO

(Includes California Map Blocks 374, 372, 370 and FAI)
m

KEY TO TABLES: I

NEST - Raw count of the number of nests on the census day(s).

BIRD - Raw count of the number of birds on the census day(s).
SITE - Raw count of the number of possible nest sites on the census |

day (s ).

TOTAL BIRDS - Non-rounded estimate of the total number of breeding

birds in the census year (i.e. raw count(s) often adjusted with
correction factor(s) [see methods]). Other codes: X, present and l

breeding; P, probably or possibly breeding.

CENSUS DATE - Date (i.e. month/day/year) of census(es). B
CENSUS METHOD - See "How to use maps and tables" section for codes. m

Most common codes are: 01, boat census; 02, mainland census; 03,

landed on island (includes boat census); 04, aerial photo census; m

05, burrow/crevice census; 07, mistnetting (mark-recapture). l
* - Newly-discovered colony, newly-discovered nesting species at

a known colony, or newly-reported historical nesting.

ND - No data were collected or a complete count was not available. •

Histori=ally-nesting speoies - Species were not found nesting in e
1989-1991 but nesting has been recorded previously; most recent

nesting data are indicated.
For additional explanation of tables, see "How to use maps and I|

tablesU section.

im

CA Colony Number: M_-374-01 Colony Name: Poimt Reyes I

USFWS Colony Number: 429-001

Latitude: 37°59'30"N Map Number: 58
Longitude: 123°59'00"W J

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Brandt's Cormorant 692 884 0 1522 05/23/89,04;06/06/89,01 |
Pelagic Cormorant 121 301 25 266 06/06/89,01

Blk. Oystercatcher 0 6 3 6 06/06/89,01 i

Western Gull 89 197 0 178 06/06/89,01 I
Common Murre ND 9021 0 15155 05/23/89,04;06/06/89,01

Pigeon Guillemot 2 282 27 616 06/06/89,01

Rhinoceros Auklet 0 6 0 6 06/06/89,01 E

Tufted Puffin 0 1 0 4 06/06/89,01 g
TO_ 17753

!
CA Colony Number: MA-374-02 Colony Name: Coast Campground South

USFWS Colony Number: 429-042* mm

Latitude: 38°00'52"N Map Number: 59

Longitude: 122o51 ,14"W
g

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pigeon Guillemot 0 37 2 63 06/07/89,01 m
_q)T@KL 63

I
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CA Colony Number: MA-374-03 Colony Name: Point Resistance

USFWS Colony Number: 429-024

I Latitude: 37°59'55"N Map Number: 59Longitude: 122°49'40"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBrandt's Cormorant 21 29 0 46 05/23/89,04

Western Gull 4 17 0 8 06/07/89,01

i Common Murre ND 2094 0 3518 05/23/89,04
Pigeon Guillemot 0 20 0 50 06/07/89,01
TOT]&L 3622

Historically-nesting species (most recent known date)

I Dbl.-cr. Cormorant" ND ND ND X 1929(Bolander andBryant 1930}

Pelagic Cormorant ND ND ND 104 1979(Sowls et al. 1980)

i Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

CA Colony Number: MA-374-04 Colony Name: Millers Point Rocks

I USFWS Number: 429-002
Colony

Latitude: 37°58'53"N Map Number: 59

Longitude: 122°48'35"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 52 90 0 114 05/23/89,04

i Pelagic Cormorant 27 54 0 59 06/07/89,01Blk. Oystercatcher" 0 1 1 1 06/07/89,01

Western Gull 15 30 0 30 06/07/89,01

Common Murre" ND 213 0 358 06/07/89,01

I Pigeon Guillemot 0 22 8 55
06/07/89,01

TOTAL 617

I CA Colony Number: MA-374-05 Colony Name: Double Point Rooks
USFWS Colony Number: 429-003

i Latitude: 37°56'51"N Map Number: 60Longitude: 122°47'08"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Brandt's Cormorant 82 113 0 180
05/23/89,04

Pelagic Cormorant 4 25 0 9 06/07/89,01

Western Gull 4 13 0 8 06/07/89,01

i Common Murre ND 2657 0 4464 05/23/89,04Pigeon Guillemot 0 9 4 22 06/07/89,01
TOTAL 4683

i Historically-nesting species (most recent known date)Blk. Oystercatcher ND ND ND 2 1970(Sowls et al. 1980)

i
1
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CA Colony Number: MA-374-06 Colony Name: Stinson Beach to Rocky w

USFWS Colony Number: 429-043 ° Point

Latitude: 37°53'08"N Map Number: 61

Longitude: 122°37'38"W g
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m
Western Gull 3 5 0 6 06/08/89,01 |
TOTAL 6

CA Colony Number: MA-374-07 Colony Name: Gull Rock Area I

USFWS Colony Number: 429-025

Latitude: 37_2"35"N Map Number: 61

Longitude: 122_7'00"W |
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Pelagic Cormorant 4 11 3 9 06/08/89,01 |
Elk. Oystercatcher 0 1 1 1 06/08/89,01
Western Gull 3 7 0 6 06/08/89,01

Pigeon Guillemot 0 4 0 7 06/08/89,01 •
TOTAL 23

CAColony Number: MA-374-08 Colony Name: Muir Beach Headlands to I

USFWS Colony Number: 429-026 Tennessee Cove

Latitude: 37°51"00"N Map Number: 62 I

Longitude: 12253 •45"W |
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 19 35 3 42 06/08/89,01 B
Elk. Oystercatcher 0 1 1 1 06/08/89,01 W

Western Gull" i0 21 0 20 06/08/89,01

Pigeon Guillemot 0 20 0 34 06/08/89,01
TOTAL 97 l

CA Colony Number: MA-374-09 Colony Name: Bird Island I

USFWS Colony Number: 429-007

Latitude: 37°49"27"N Map Number: 63

Longitude: 122_2'09"W ITOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Blk. Oystercatcher ° 0 1 1 1 06/08/89,01

Western Gull 28 45 0 56 06/08/89,01 I
Pigeon Guillemot 0 3 0 5 06/08/89,01

TOTAL 62 IHistorically-nesting species (most recent known date)

Brandt's Cormorant ND ND ND 75 1969(Sowls et al. 1980)

I
I
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I CA Colony Number: MA-374-I0 Colony Name: Point Bonita

USFWS Colony Number: 429-008

I Latitude: 37°48'55"N Map Number: 63Longitude: 122_1'40"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 43 64 0 95 06/08/89,01

Western Gull 5 16 0 10 05/08/89,01

Pigeon Guillemot 0 39 0 66 06/08/89,01

I TOTAL 171

I CA Colony Number: MA-374-II Colony Name: Bonita CoveUSFWS Colony Number: 429-027

Latitude: 37°49'30"N Map Number: 63

I I Longitude: 122_i'00"W TOTAL
J

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 1 23 0 2 06/08/89,01

I Western Gull 3 8 0 6 06/08/89,01
Pigeon Guillemot 0 1 0 2 06/08/89,01
TOTAL i0

I CA Colony Number: MA-374-12 Colony Name: Point Diablo Bluffs and

USFWS Colony Number: 429-028 Needles

i Latitude: 37°49'30"N Map Number: 63Longitude: 122_9'00"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

I Pelagic Cormorant 7 16 0 15 06/08/89,01Western Gull 17 33 0 34 06/08/89,01
TOTAL 49

i Historically-nesting species (most recent known date)Pigeon Guillemot ND ND ND X 1979(Sowls et al. 1980)

i CA Colony Number: SF-FAI-01 Colony Name: North Farallon Islands
USFWS Colony Number: 429-012, 429-051 (Farallon Islands [Part])

Latitude: 37°46'04"N Map Number: 64

Longitude: 123°05'56"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 73 110 0 161 05/23/89,04

I Pelagic Cormorant 9 31 i0 62 04/30/89,01(PRBO,unpubl.data);05/23/89,04

Western Gull ND 21 5 32 04/30/89,01(PRBO,unpubl.

i data);05/23/89,04
Common Murre ND 15428 0 27308 05/23/89,04

Pigeon Guillemot 0 42 13 42 04/30/89,01(PRBO,unpubl.
data

i TOTAL 27605

I
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CA Colony Number: SF-FAI-02 Colony Name: South Farallon Islands 1

USFWS Colony Number: 429-012, 429-052 (Farallon Islands [Part])

Latitude: 37°42'00"N Map Number: 64 1

Longitude: 123°00 '00"W I
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

F.-t. Storm-petrel" ND 1 ND P 1990(PRBO, unpubl, data) |
Lch. Storm-petrel ND ND ND 1400 1972(Ainley and Lewis

1974)

Ashy Storm-petrel ND ND ND 4000 1972(Ainley and Lewis l
1974)

Dbl.-cr. Cormorant 475 527 0 1140 05/23/89,04
Brandt's Cormorant 7610 9016 0 16742 05/23/89,04 I

Pelagic Cormorant ND 749 0 800 1987(Emslie and Sydeman |
1989)

Blk. Oystercatcher 15 ND 0 30 1989(Emslie and Sydeman

1989) i
Western Gull ND 15890 0 22246 05/23/89,04;(Emslie and

Sydeman 1989)

Common Murre ND 23085 0 40860 05/23/89,04 •
Pigeon Guillemot ND 1867 0 1867 04/09/89,02(Emslie and J

Sydeman 1989)

Cassin's Auklet ND ND 25516 38274 09/03/89,05
Rhinoceros Auklet ND ND 516 516 09/03/89,05 |
Tufted Puffin ND ND 119 70 1989(Emslie and Sydeman

1989)
TOT_ 127945 1

I

CA Colony Number: SF-374-01 Colony Name: Fort Point Rock to Helmet l

USFWS Colony Number: 429-044" Rock m
Latitude: 37°48'16"N Map Number: 65

Longitude: 122°28'38"W TOTAL l
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Western Gull 3 6 0 6 06/06/89,01
TOTAL 6 |
CA Colony Number: SF-374-02 Colony Name: Lobos Rock and Lands End 1
USFWS Colony Number: 429-029

Latitude: 37°47'15"N Map Number: 65

Longitude: 122°30'20"W =_ 1
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 53 189 0 117 05/23/89,04
Western Gull 7 16 0 14 06/06/89,01 |
Pigeon Guillemot 0 7 1 18 06/06/89,01
TOTAL 149

I
I
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I CA Colony Number: SF-374-03 Colony Name: Seal Rooks

USFWS Colony Number: 429-009

I Latitude: 37°46'42"N Map Number: 65Longitude: 122_0'53"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBlk. Oystercatcher 1 3 1 3 06/07/89,02

Western Gull 23 52 0 46 06/06/89,01;06/07/89,02
TOTAL 49

I Historically-nesting species (most recent known date)
Dbl.-cr. Cormorant" ND ND ND ND 1917(Squires 1917)

Brandt's Cormorant ND ND ND 76 1979(Sowls et al. 1980)

I Pigeon Guillemot ND ND ND 6 1979(Sowls et al. 1980)

i CA Colony Number: SM-374-01 Colony Name: Mussel Rock AreaUSFWS Colony Number: 429-045"

Latitude: 37_0'00"N Map Number: 66

Longitude: 122_9'47"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Blk. Oystercatcher 1 1 0 1 06/06/89,01

I Pigeon Guillemot 0 4 0 i0 06/06/89,01TOTAL 11

i CA Colony Number: SM-372-01 Colony Name: Mori PointUSFWS Colony Number: 429-046"

Latitude: 37_7'05"N Map Number: 67

Longitude: 122_ 9 '47 "W

I TOTALSPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 14 26 6 31 06/06/89,01

I Pigeon Guillemot 0 7 0 18 06/06/89,01TOTAL 49

i CA Colony Number: SM-372-02 Colony Name: San Pedro Rock
USFWS Colony Number: 429-013

Latitude: 37°35'43"N Map Number: 67

Longitude: 122°31'20"W Map Page: 203

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 3 2 0 7 06/06/89,01

i Blk. Oystercatcher 0 2 0 2 06/06/89,01Western Gull 3 9 0 6 06/06/89,01

Pigeon Guillemot 0 28 0 70

i TOTAL 85Historically-nesting species (most recent known date)

Brandt's Cormorant ND ND ND X 1908(Ray 1909)

Common Murre" ND 20 0 X 1908(Ray 1909)

I Tufted Puffin" ND 6 0 X 1908(Ray 1909)

I
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CA Colony Number: SM-372-03 Colony Name: Devil's Slide Rook J
USFWS Colony Number: 429-014
Latitude: 37°34"28"N Map Number: 67

Longitude: 122_1'39"W iTOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Brandt's Cormorant 3 20 0 7 05/24/89,04
Pelagic Cormorant 21 26 1 46 06/06/89,01
Western Gull 8 13 0 16 06/06/89,01
Pigeon Guillemot 0 12 0 30 06/06/89,01 m

99 |
Historically-nesting species (most recent known date)
Blk. Oystercatcher ND ND ND 4 1979(Sowls et al. 1980)

Common Murre ND ND ND 2570 1982(Briggs et al. 1983) J

CA Colony Number: SM-372-04 Colony Name: Pillar Point R
USFWS Colony Number: 429-030 l
Latitude: 37_9'30"N Map Number: 68
Longitude: 122_9'55"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 0 2 2 5 06/06/89,01
Pigeon Guillemot 0 1 0 2 06/06/89,01
TOTAL 7

Dbl.-cr. Cormorant" 8 ND ND 16 1940(Unknown 1940)

I
CA Colony Number: SM-372-05 Colony Name: Eel Rock Cliffs
USFWS Colony Number: 429-031 mm
Latitude: 37_4'15"N Map Number: 69 S
Longitude: 122_5'30"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 4 18 6 9 06/07/89,01 W
TOTAL 9

Historically-nesting species (most recent known date) •
Pigeon Guillemot ND ND ND X 1979(Sowls et al. 1980) |

CA Colony Number: 8M-372-06 Colony Name: Seal Rock Cliffs I
USFWS Colony Number: 429-032
Latitude: 37_3'00"N Map Number: 69

Longitude: 122_5'00"W ITOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Br_ndt's Cormorant 17 29 0 37 06/07/89,01 •
Pelagic Cormorant 56 88 12 123 06/07/89,01 |
Western Gull" 1 1 0 2 06/07/89,01
Pigeon Guillemot 0 7 4 12 06/07/89,01 I
TOTAL 174 |
Historically-nesting species (most recent known date)

Blk. Oystercatcher ND ND ND 4 1980(Sowls et al. 1980) I
W
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I CA Colony Number: SM-372-07 Colony Name: Martins Beach
USFWS Colony Number: 429-033

I Latitude: 37°22'00"N Map Number: 69' Longitude: 122_4'30"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 49 66 12 108 06/07/89,01
Blk. Oystercatcher 0 1 0 1 06/07/89,01
Pigeon Guillemot 0 12 1 20 06/07/89,01

• TOTAL 129i
• I Historically-nesting species (most recent known date)

Brandt's Cormorant ND ND ND 40 1980(Sowls et al. 1980)

I
CA Colony Number: SM-370-01 Colony Name: Pomponio Beach to

i USFWS Colony Number: 429-047" Pescadero BeachLatitude: 37°16'42"N Map Number: 70
Longitude: 122°24'30"W

TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBlk. Oystercatcher 0 2 1 2 06/07/89,01
Pigeon Guillemot 0 8 0 20 06/07/89,01

I TI_I_ 22

i CA Colony Number: SM-370-02 Colony Name: Pigeon PointUSFWS Colony Number: 429-034
Latitude: 37°I0"55"N Map Number: 71
Longitude: 122_3'20"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull" 1 2 0 2 06/07/89,01

I Pigeon Guillemot 0 3 0 8 06/07/89,01TOTAL 10

Historically-nesting species (most recent known date)

i Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

CA Colony Number: SM-370-03 Colony Name: Gazos Creek North

i USFWS Colony Number: 429-048"Latitude: 37°10'23"N Map Number: 71
Longitude: 122_2'00"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull 2 3 0 4 06/07/89,01

i Pigeon Guillemot 0 3 0 8 06/07/89,01
TOTAL 12

t
I
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CA Colony Number: SM-370-04 Colony Name: Ano Nuevo Island •
USFWS Colony Number: 429-023
Latitude: 37°06'30"N Map Number: 72

Longitude: 122_0'09"W ITOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant" 2 ND 0 4 06/14/89,03

Pelagic Cormorant 6 61 3 13 06/14/89,03

Blk. Oystercatcher 5 27 0 27 06/14/89,03

Western Gull 691 ND 0 1382 06/13/89,03 i

Pigeon Guillemot 14 69 6 117 06/14/89,03 |
Rhinoceros Auklet" ND ND 79 79 06/14/89,03

TOTAL 1688 I

CA Colony Number: SM-370-05 Colony Name: Punta del Ano Nuevo

USFWS Colony Number: 429-022 B
Latitude: 37°07'07"N Map Number: 72 l
Longitude: 122_0'09"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 52 66 2 114 06/07/89,01

Pigeon Guillemot 0 44 1 102 06/07/89,01;06/08/89,01

TOTAL 216 B
i

CA Colony Number: SC-370-01 Colony Name: Greyhound Rock to E1

USFWS Colony Number: 429-035, 429-049 Jarro Point (Greyhound m
Rock to Davenport [Part])

Latitude: 37o03'31"N Map Number: 73, 74 i

Longitude: 122°15'00"W |
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 30 47 4 66 06/08/89,01 I
Blk. Oystercatcher 0 9 1 9 06/08/89,01 g

Western Gull" 1 1 0 2 06/08/89,01

Pigeon Guillemot 0 189 1 321 06/07/89,02;06/08/89,01
TOTAL 398 |

CA Colony Number: SC-370-02 Colony Name: E1 Jarro Point to I
USFWS Colony Number: 429-035, 429-050 Davenport (Greyhound Rock

to Davenport [Part])

Latitude: 37°01'05"N Map Number: 74 I
Longitude: 122°12'23"W i

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 140 161 0 308 05/24/89,04 W
Pelagic Cormorant i0 38 5 22 06/08/89,01

Pigeon Guillemot 0 126 4 313 06/07/89,02;06/08/89,01;
06/08/89,02 |

Rhinoceros Auklet" 0 i 0 1 06/08/89,01

TOTAL 644 I
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8_ FR_CZS_ BAY

USFWS MAP BLOCKS:

I 404 (East) Santa Rosa,

4_ __ _ 405 (West) Sacramento,

429 (East) San Francisco,

U and430 (West) San Jose

I \
i
i The map on the facing page is an index to the locations ofcolonies within the entire San Francisco Bay estuary east of the

Golden Gate, plus adjacent salt pond areas and river/creek mouths.
These colonies occur within the eastern parts of USFWS Map Blocks

I 404 and 429 as well as the western edges of USFWS Map Blocks 405a_d 430. Colonies on this map are numbered consecutively in a
clockwise direction along the coast within each county• starting at

i the north end of the Golden Gate Bridge in southern Marin Countyand ending at the south end of the Golden Gate Bridge in northern
San Francisco County. In the tables following this map, estimates
of the numbers of breeding birds are presented under "Total Birds"

l for each species at each colony. Detailed locations of allcolonies and subcolonies are indicated on sections of 7.5"

quadrangle USGS topographic maps in Volume II of this report.

I Numbers of breeding seabirds will vary from year to year.
Below are the approximate numbers and percentages of breeding

i seabirds within this region in 1989-1990:
Doubled-crested Cormorant ............... 2,789 16.0%
Brandt's Cormorant ...................... 9 <0.1%

I Pelagic Cormorant ....................... 4 <0.1%Black Oystercatcher ..................... 6 <0.1%
Western Gull ............................ 3,274 18.8%

I California Gull ......................... 4,764 27.4%Heermann' s Gull ......................... H 0.0%
Forster's Tern .......................... 3,550 20 o4%

Least Tern 178 1 0%

I Te'_ ............................ 2 818 16"2%Caspian o m i Bo B..° ..e_eDeeQm° ° • a • m a .. •

Pigeon Guillemot ........................ 5 <0.1%
Marbled Murrelet ........................ PH 0.0%

U Total ................................... 17,397

I
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I CENTRAL CALIFORHIASARFRANCISCOBAYKREA

I USFWS MAP BLOCKS 404 (lEAST] 8KNTA ROSA}, 405 ([WEST]SACRAMENTO}, 429 ([EAST] SAN FRANCISCO}, 430 ([WEST] SAN JOSE}
(Includes California Map Block SFB)

I KEY TO T_BLES:
NEST - Raw count of the number of nests on the census day(s).
BIRD - Raw count of the number of birds on the census day(s).

I SITE - Raw count of the number of possible nest sites on the census
day ( s).

TOTAL BIRDS - Non-rounded estimate of the total number of breeding

I birds in the census year (i.e. raw count(s) often adjusted withcorrection factor(s) [see methods]). Other codes: X, present and
breeding; P, probably or possibly breeding.

i CENSUS DATE - Date (i.e. month/day/year) of census(es).CENSUS METHOD - See "How to use maps and tables" section for codes.
Most common codes are: 01, boat census; 02, mainland census; 03,
landed on island (includes boat census); 04, aerial photo census;

I 05, burrow/crevice census; 07, mistnetting (mark-recapture).* - Newly-discovered colony, newly-discovered nesting species at
a known colony, or newly-reported historical nesting.

I ND - No data were collected or a complete count was not available.Historically-nesting species - Species were not found nesting in
1989-1991 but nesting has been recorded previously; most recent

I nesting data are indicated.For additional explanation of tables, see "How to use maps and
tables" section.

I CA Colony Number: 8FB-MA-01 Colony Name: Yellow Bluff
USFWS Colony Number: 429--053"

I Latitude: 37°50'13"N Map Number: 75Longitude: 122°28'15"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 1 4 0 2 06/12/90,01
TOTAL 2

I CA Colony Number: SFB-MA-02 Colony Name: Sausalito Point _rea
USFWS Colony Number: 429-054"

I Latitude: 37°51"22"N Map Number: 75Longitude: 122°28'34"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 2 29 0 4 06/12/90,01
TOTAL 4

!
I
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CA Colony Number: BFB-MA-03 Colony Name: Peninsula Point and Cone m
USFWS Colony Number: 429-055" Rook
Latitude: 37_1'44"N Map Number: 75 i
Longitude: 122_7'25"W

TOTAL

BPECIEB NEST BIRD BITE BIRDS CENSUS DATE, METHOD •
Western Gull 3 3 0 6 06/12/90,01 |
TOTAL 6

i

CA Colony Number: BFB-MA-04 Colony Name: Angel Island I
USFWS Colony Number: 429-056"
Latitude: 37051 ,18"N Map Number: 76
Longitude: 122_6'24"W

TOTAL

BPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD R
Western Gull 3 11 0 6 06/12/90,01 |
TOTAL 6

CA Colony Number: BFB-MA-05 Colony Name: Bluff Point to Paradise i
USFWS Colony Number: 429-057" Cay
Latitude: 37°53'47"N Map Number: 77 i
Longitude: 122°27'37"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Western Gull 2 7 0 4 06/12/90,01 |
TOTAL 4

CA Colony Number: SFB-MA-06 Colony Name: Point San Quentin i
USFWS Colony Number: 429-058"
Latitude: 37°56'48"N Map Number: 78
Longitude: 122_8"20"W J

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Western Gull 3 15 0 6 06/12/90,01 i
TOTAL 6

CA Colony Number: SFB-MA-07 Colony Name: Marin Islands I
USFWS Colony Number: 429--059"

Latitude: 37°57'57"N Map Number: 78
Longitude: 122_8 '15"W m

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Blk. Oystercatcher 1 2 0 2 06/11/90,06 |
Western Gull 18 56 14 64 06/12/90,01

TOTAL 66 i

I
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CA Colony Number: SFB-MA-08 Colony Name: The Sisters and Point

USFWS Colony Number: 429-041 San Pedro

l Latitude: 37°59'22"N Map Number: 79Longitude: 122_6'25"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 48 ND 0 96 06/11/90,01
TOTAL 96

l CA Colony Number: SFB-MA-09 Colony Name: Rat Rock

USFWS Colony Number: 404-046"

i Latitude: 38°00'16"N Map Number: 79Longitude: 122_7"40"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 1 4 0 2 06/19/90,03
TOTAL 2

I CA Colony Number: SFB-MA-10 Colony Name: Southwest San Pablo Bay

USFWS Colony Number: 404-047" Duck Blinds

t Latitude: 38°02"15"N Map Number: 80Longitude: 122_8"03"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 4 11 2 16 06/19/90,01
TOTAL 16

I CA Colony Number: SFB-MA-11 Colony Name: Matin County-West San

USFWS Colony Number: 404-048" Pablo Bay Ship Channel

I Latitude: 38°04'17"N Map Number: 80Longitude: 122°25'38"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 7 11 0 14 06/19/90,01
TOTAL 14

CA Colony Number: SFB-SO-01 Colony Name: Sonoma County-West San

! USFWS Colony Number: 404-049" Pablo Bay Ship Channel

I Latitude: 38°06'36"N Map Number: 81Longitude: 122°27'52"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 1 2 0 2 06/19/90,01
TOTAL 2

!
1-349

!



!
|

CA Colony Number: SFB-NA-01 Colony Name: Little Island g
USFWS Colony Number: 404-050"
Latitude: 38°I0' 52"N Map Number: 82
Longitude: 122_20 '3 l"W |

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m
NO nesting birds 0 0 0 0 1990(R. Leong, unpubl. |

data)
TOTAL 0

Historically-nesting species (most recent known date) I
Caspian Tern ND 600 0 750 1978 (Page and Stenzel g

1981)

I
CA Colony Number: SFB-NA-02 Colony Name: Russ Island
USFWS Colony Number: 404-051" m
Latitude: 38°i0" 57"N Map Number: 82 |
Longitude: 122°19 '17"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Dbl.-cr. Cormorant 153 152 0 367 06/05/90,02(PRBO, J

unpubl, data)

TOTAL 367 I

CA Colony Number: SFB-NA-03 Colony Name: Island No. 2 m
USFWS Colony Number: 404-052" I
Latitude: 38°09' 56"N Map Number: 82
Longitude: 122°19 '09"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Forster's Tern 25 ND 0 50 06/17/89(R. Leong,

unpubl. data) m

TOTAL 50 I

m
CA Colony Number: SFB-SN-01 Colony Name: Knight Island •
USFWS Colony Number: 404-053 °

w

Latitude: 38°08'16"N Map Number: 83

Longitude: 122°17'58"W ITOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Dbl.-cr. Cormorant 65 198 0 156 07/20/90,02
Western Gull 4 22 0 8 07/20/90,02 m
Forster's Tern 135 ND 0 270 07/20/90,02
Caspian Tern 38 133 0 76 06/10/90,02(R. Leong,

unpubl, data)
TOTAL 510 W

I
!
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a CA Colony Number: SFB-SN-02 Colony Name: White Slough
USFWS Colony Number: 404-054"

I Latitude: 38°07'39"N Map Number: 83Longitude: 122°15'41"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODForster's Tern 20 40 0 40 05/29/89,02(R. Leong,
unpubl, data)

I TOTEL 40

CA Colony Number: SFB-SN-03 Colony Name: North San Pablo Bay Radar

I USFWS Colony Number: 404-055* TargetLatitude: 38°06'04"N Map Number: 84
Longitude: 122°19'40"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Dbl.-cr. Cormorant 20 12 0 48 06/19/90,01

i TOTAL 48-°

CA Colony Number: SFB-SN-04 Colony Name: Northeast San Pablo Bay

I USFWS Colony Number: 404-056" BeaconLatitude: 38°04' 17"N Map Number: 84
Longitude: 122°17 '17"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Dbl.-cr. Cormorant 4 11 0 10 06/19/90,01
Western Gull 1 1 0 2 06/19/90,01

I TOTAL 12

i • CA Colony Number: SFB-SN-05 Colony Name: Mare Island Strait
g USFWS Colony Number: 404-057*

Latitude: 38°04'40"N Map Number: 85

I Longitude: 122°14'43"W TOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull 10 34 0 20 06/18/90,01;1990(R. Leong,

I unpubl, data)TOTAL 20

i CA Colony Number: SFB-SN-06 Colony Name: Commodore Jones Point to
USFWS Colony Number: 404-058" Benicia Point

i Latitude: 38°02'37"N Map Number: 86Longitude: 122°09'54"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

I Western Gull 5 8 0 10 06/16/90,03TOTAL i0

I
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CA Colony Number: SPB-SN-07 Colony Name: Benlcia Point to Army 1
USFWS Colony Number: 404-059" Point
Latitude: 38°02' 32"N Map Number: 86 1
Longitude: 122°09 '08"W

TOTEL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Western Gull 3 5 0 6 06/16/90,01 l
TOTAL 6

m

CA Colony Number: 8FB-SN-08 Colony Name: Mothball Fleet I
USFWS Colony Number: 404-060"
Latitude: 38°05' 00"N Map Number: 87 1
Longitude: 122°05 '00"W 1

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Western Gull ND 7 2 i0 06/16/90,01 I
TOTAL I0

lm

CA Colony Number: SFB-SN-09 Colony Name: Wheeler Island I
USFWS Colony Number: 405-001"
Latitude: 38°04' 37"N Map Number: 88 i
Longitude: 121°57 '47"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD 1
Dbl.-cr. Cormorant 27 ND 0 65 05/23/91,02 (J. Kelly, I

pets. comm.)

TOTAL 65 1

CA Colony Number: BPB-SA-01 Colony Name: Donlon Island
USFWS Colony Number: 405-002" I
Latitude: 38°01' 45"N Map Number: 89 m
Longitude : 121°46 '50"W

TOTAL 1SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Dbi.-cr. Cormorant 28 0 0 67 06/17/90,01

TOTAL 67 1
CA Colony Number: SFB-CC-01 Colony Name: Pittsburg Pacific Gas and
USFWS Colony Number: 405-003" Electric Plant 1
Latitude: 38°02' 17"N Map Number: 90
Longitude: 121°54 '29"W

TOTAL 1SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Least Tern 4 6 0 8 1989 (Massey 1989)

TOTAL 8 l

1
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CA Colony Number: SFB-CC-02 Colony Name: Port Chicago Allied
USFWS Colony Number: 405-004" Chemical company

I Latitude: 38°02' 56"N Map Number: 91Longitude: 121°59 '09 "W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODNO nesting birds 0 0 0 0 1989(Massey 1989)
TOTAL 0

i Historically-nesting species (most recent known date)Least Tern 1 2 0 2 1988(Massey 1988)

I CA Colony Number: SFB-CC-03 Colony Name: Suisun Point AreaUSFWS Colony Number: 404-061"
Latitude: 38°02' 15"N Map Number: 86

I Longitude: 122°07 '06"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Western Gull 3 5 0 6 06/16/90,01
TOTAL 6

I CA Colony Number: SFB-CC-04 Colony Name: Nevada DockUSFWS Colony Number: 404-062"

Latitude: 38°02'11"N Map Number: 86

I Longitude: 122°i0' 22"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Western Gull 1 1 0 2 06/16/90,01
TOTAL 2

I

• CA Colony Number: SFB-CC-05 Colony Name: Eckley to Selby
m USFWS Colony Number: 404-063*

Latitude: 38°03'27"N Map Number: 92

I Longitude: 122°13'II"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

I i Western Gull 2 3 0 4 06/16/90,01

' B TOTAL 4

I CA Colony Number: SFB-CC-06 Colony Name: Davis Point UnocalUSFWS Colony Number: 404-064* Wharves
Latitude: 38°03'16"N Map Number: 93

, • Longitude: 122°15'15"W
| TOTAL

! SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull 11 25 0 22 06/18/90,01

I TOTAL 22

!
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CA Colony Number: SFB-CC-07 Colony Name: Heroules Wharf l
USFWS Colony Number: 404-065"
Latitude: 38°01'23"N Map Number: 93 •
Longitude: 122°17'29"W m

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m
Western Gull 1 1 0 2 06/18/90,01 |
TOTAL 2

CA Colony Number: SFB-CC-08 Colony Name: Pinole Point I
USFWS Colony Number: 404-066"
Latitude: 38°00'25"N Map Number: 94 •
Longitude: 122_1'46"W m

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Western Gull 1 2 0 2 06/18/90,01 •
TOTAL 2

CA Colony Number: SFB-CC-09 Colony Name: East San Pablo Bay Ship I
USFWS Colony Number: 404-067" Channel
Latitude: 38°01'48"N Map Number: 80 •
Longitude: 122°22'18"W |

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD mm

Western Gull 3 4 0 6 06/18/90,01 •
TOTAL 6 mR

CA Colony Number: SFB-CC-10 Colony Name: The Brothers I
USFWS Colony Number: 429-040
Latitude: 37°57'47"N Map Number: 95 •
Longitude: 122_6'00"W m

TOTAL

SPECIES NEST BI_ SITE BIRDS CENSUS DATE, METHOD I
Blk. Oystercatcher 0 0 1 06/11/90,01
Western Gull 89 185 0 178 06/11/90,03
TOTAL 179

!
CA Colony Number: SFB-CC-11 Colony Name: Castro Point Area
USFWS Colony Number: 429-060" •
Latitude: 37°56'08"N Map Number: 95 |
Longitude: 122°24'55"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull 4 18 0 8 06/11/90,01

R

TOTAL 8

I
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CA Colony Number: SFB-CC-12 Colony Name: Richmond-San Rafael

USFWS Colony Number: 429-061" Bridge

l Latitude: 37°56'01"N Map Nulber: 78, 95Longitude: 122_25' 26"W
TOTAL

l SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODDbl.-cr. Cormorant 389 ND 0 778 1989 (Rauzon et al. 1990)

Western Gull 9 24 0 18 06/II/90,01;1990(PRBO,

unpubl, data)

TOTAL 796

CA Colony Number: SFB-CC-13 Colony Name: Castro RocksUSFWS Colony Number: 429-062"

Latitude: 37°55'57"N Map Number: 95

Longitude: 122_4'57"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

No nesting birds 0 0 0 0 1990(PRBO, unpubl, data)

| o
Historically-nesting species (most recent known date)

Western Gull 2 4 0 4 1988(PRBO, unpubl, data)

I
CA Colony Number: SFB-CC-14 Colony Name: Red Rook

I USFWS Colony Number: 429-039 :Latitude: 37°55'45"N Map Number: 95

Longitude: 122°25'50"W
TOTAL

l SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull 192 ND 0 384 06/11/90,03
TOTAL 384

,i
CA Colony Number: SFB-CC-15 Colony Name: Standard Oil Long Wharf

USFWS Colony Number: 429-063"Latitude: 37°55'31"N Map Number: 95

Longitude: 122°24'14"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS METHOD
DATE,

Western Gull 3 8 0 6 06/24/90,01
• TOTAL 6
i

I
CA Colony Number: SFB-CC-16 Colony Name: Richmond Harbor Entrance

l USFWS Colony Number: 429-064" ChannelLatitude: 37°54'18"N Map Number: 96

Longitude: 122°22'38"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS METHOD
DATE,

Western Gull 6 8 0 12 06/13/90,01;06/24/90,01
TOTAL 12

I
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CA Colony Number: SFB-CC-17 Colony Name: Brooks Island _rea m
USFWS Colony Number: 429-065"
Latitude: 37°53'47"N Map Number: 96 •
Longitude: 122_21 '16"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m

Blk. Oystercatcher 1 2 0 2 06/10/90,03 B !
Western Gull 49 ND 2 98 06/10/90,03
Caspian Tern 0 ND 60 120 08/11/90,03(F. McCollom,

unpubl, data) ITOTAL 220

CA Colony Number: SFB-CC-18 Colony Name: Richmond Inner Harbor I
USFWS Colony Number: 429--066"

Latitude: 37°54'36"N Map Number: 96, 97 R
Longitude: 122°21'42"W |

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Western Gull ND 8 1 12 06/13/90,01;06/24/90,01 •
TOTAL 12 m

CA Colony Number: SFB-AL-01 Colony Name: Albany Hill Cove I
USFWS Colony Number: 429-067"

Latitude: 37°53' 33"N Map Number: 97 m
Longitude: 122°18 '49 "W |

TOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Western Gull 1 5 0 2 06/13/90,01
TOTAL 2

CA Colony Number: SFB-AL-02 Colony Name: Berkeley Yacht Harbor I
USFWS Colony Number: 429-068" Breakwaters
Latitude: 37°51' 59"N Map Number: 98 m
Longitude: 122°19 '06"W |TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull 19 ND 0 38 06/13/90,01 B
TOTAL 38 m

,!CA Colony Number: SFB-AL-03 Colony Name: Berkeley Pier
USFWS Colony Number: 429-069*

Latitude: 37°51' 15"N Map Number: 98 i
Longitude: 122°20 '29"W |

TOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Western Gull 20 51 0 40 06/13/90,01
TOTAL 40 g

!
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I CA Colony Number: SFB-AL-04 Colony Name: Bay Bridge "Toll Plaza
USFWS Colony Number: 429-070" Point"

I Latitude: 37°49'52"N Map Number: 99Longitude: 122°18'47"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 1 28 0 2 06/13/90,01
TOTAL 2

Historically-nesting species (most recent known date)

I Least Tern 1 2 0 2 1985(Collins
1985)

I CA Colony Number: SFB-AL-05 Colony Name: San Franoisoo-OaklandBayUSFWS Colony Number: 429-071 ° Bridge East
Latitude: 37_9'10"N Map Number: 99

i Longitude: 122°20'31"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Dbl.-cr. Cormorant 465 692 0 1116 06/04/90(PRBO, unpubl.

I data)
Western Gull 20 ND 0 40 06/13/90,01
TOTAL 1156

!
CA Colony Number: SFB-AL-06 Colony Name: Oakland Outer Harbor

i USFWS Colony Number: 429--072"Latitude: 37°48'59"N Map Number: 99
Longitude: 122°19'25"W

TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 4 6 0 8 06/14/90,01
TOTAL 8

!
CA Colony Number: SFB-AL-07 Colony Name: Oakland Middle Harbor

i USFWS Colony Number: 429-073 °Latitude: 37°48'01"N Map Number: 99
Longitude: 122°21'50"W

TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 5 6 0 i0 06/14/90,01
TOTAL i0

|"
CA Colony Number: SFB-AL-0S Colony Name: Oakland Inner Harbor

i USFWS Colony Number: 429-074"Latitude: 37°47'27"N Map Number: 100
Longitude: 122°18'07"W

TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 3 4 0 6 06/14/90,01
TOTAL 6

!
1-357

!



I
|

CA Colony Number: SFB-AL-09 Colony Name: Government Island Krea m
USFWS Colony Number: 429-075*
Latitude: 37°47'05"N Map Number: 101 •
Longitude: 122°15 '18"W m

TOTEL

SPECIES REST BIRD SITE BIRDS CENSUS DATE, METHOD m
Western Gull 1 1 0 2 06/14/90,01 ITOTAL 2

CA Colony Number: SFB-AL-10 ColonyName: Alameda Naval _ Station I
USFWS Colony Number: 429-010
Latitude: 37°47'12"N Map Number: i00 •
Longitude: 122°19'49"W m

TOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m

Gull" 251 ND 0 502 06/14/90,03;06/28/90,02 •Western

Least Tern 78 144-150 0 150 1989(Massey 1989)
Caspian Tern" ND 950 0 1188 06/01/90(L. Collins,

unpubl. data)
TOTR_ 1840

CA Colony Number: SFB-AL-II Colony Name: Ballena Bay I
USFWS Colony Number: 429-076*
Latitude: 37°46'00"N Map Number: i00

Longitude: 122°17'13"W ITOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

No nesting birds 0 0 0 0 1989(Massey 1989) I
TOTAL 0

Historically-nesting species (most recent known date)
Least Tern 3 8 1 6 1968(Chandik and •

Baldridge 1968) |

m
CA Colony Number: SFB-AL-12 Colony Name: Bay Farm Island •
USFWS Colony Number: 429-077"

M

Latitude: 37°44'36"N Map Number: 102

Longitude: 122°15'00"W ITOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

No nesting birds 0 0 0 0 1989(Massey 1989) •
TOTKL 0 •
Historically-nesting species (most recent known date)
Least Tern 11 18 0 22 1975(CDFG, unpubl.

notes) I

I

I
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CA Colony Number: SFB-AL-13 Colony Name: Oakland International

USFWS Colony Number: 429-011 _irport

Latitude: 37°43'22"N Map Number: 102Longitude: 122°14 '42 "W
TOTAL

l SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODLeast Tern 9 12 0 18 1989 (Massey 1989)
TOTAL 18

CA Colony Number: SFB-_L-14 Colony Name: Mulford Landing Channel

USFWS Colony Number: 429-07S"

Latitude: 37°41'26"N Map Number: 103Longitude: 122°ii' 51"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 1 1 0 2 06/22/90,01
TOTAL 2

CA Colony Number: SFB-AL-15 Colony Name: Hayward Marsh, Basin 3A
USFWS Colony Number: 429-079"

Latitude: 37°37'47"N Map Number: 104Longitude: 122°08' 44"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODLeast Tern 1 2 0 2 1990(M. Taylor, unpubl.

data)
TOTAL 2

I
CA Colony Number: SFB-AL-16 Colony Name: Baumberg Plant No. 1,

1 USFWS Colony Number: 429-015 Pond No. I0 (Alameda
Creek)

Latitude: 37°36'41"N Map Number: 104

Longitude: 122°08 '4I"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Forster's Tern ND 651 0 814 1989(SFBBO,unpubl. data)

TOTAL 814

CA Colony Number: BFB-AL-17 Colony Name: Baumberg Plant No. i,USFWS Colony Number: 429-080" Pond Nos. i0 and II

Latitude: 37_6'42"N Map Number: 104

Longitude: 122°08'17"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

No nesting birds 0 0 0 0 1989(SFBBO,unpubl. data)

l TOTAL 0
Historically-nesting species (most recent known date)

Least Tern 1 2 0 2 1985(Collins 1985)

I
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CA Colony Number: BFB-AL-18 Colony Name: Baumberg Plant No. I, i
USFWS Colony Number: 429-081" Pond No. 8A
Latitude: 37_35'49"N Map Number: 104 •
Longitude: 122°07 '52 "W |

TOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD mm

Forster's Tern ND 250 0 313 1989 (SFBBO,unpubl. data) •
TOT_IL 313

CA Colony Number: BFB-AL-19 Colony Name: Baumberg Plant No. i, I
USFWS Colony Number: 429-082" Pond No. 6B
Latitude: 37°35'53"N Map Number: 105 •
Longitude: 122°06 '39"W |

TOTAL

SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD m

Forster's Tern ND 68 0 85 1989 (SFBBO,unpubl. data) •
TOTAL 85 m

'iCA Colony Number: BFB-AL-20 Colony Name: Baumberg Plant No. i,
USFWS Colony Number: 429-017, 429-083 Pond Nos. i, 2, and 7

(Coyote Hills [Part]) •
Latitude: 37°35'08"N Map Number: 106 |
Longitude: 122°07 '30"W

TOTAL m

SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD •
NO nesting birds 0 0 0 0 1989 (SFEBO,unpubl. data) m

TOT2KL 0

Historically-nesting species (most recent known date)
Least Tern ND 75-100 0 100 1971(Gili 1973)

CA Colony Number: SFB-AL-21 Colony Name: Baumberg Plant No. i, i
USFWS Colony Number: 429-017, 429-084 Pond Nos. 2, 4, and 7

(Coyote Hills [Part])
Latitude: 37°34"49"N Map Number: 106 •
Longitude: 122°07 '06"w m

TOTAL

SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD
No nesting birds 0 0 0 0 1989 (SFBBO, unpubl, data)
TOTAL 0

Historically-nesting species (most recent known date) •
Forster's Tern ND 614 0 768 1971(Gili 1973) i
Caspian Tern 125 365 0 250 1986 (SFBBO,unpubl. data)

!
!
I
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I CA Colony Number: SFB-AL-22 Colony Name: Baumberg Plant No. i,

USFWS Colony Number: 429-055 ° Pond Nos. 4, 5, and 7

I Latitude: 37_34'51"N Map Number: 106Longitude: 122°06' 33"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODForster's Tern ND 75 0 94 1989(SFBBO,unpubl. data)
TOTAL 94

I CA Colony Number: SFB-AL-23 Colony Name: Plant No. i, Pond No.

USFWS Colony Number: 429-017, 429-086 l_-Northwest (Coyote

I Hills [Part])Latitude: 37_34'07"N Map Number: 106

Longitude: 122°07 '27"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

No nesting birds 0 0 0 0 1989(SFBBO,unpubl. data)
TOTKL 0

I Historically-nesting species (most recent known date)Least Tern 12 ND 0 24 1980(Rigney and Emery

1980)

I
CA Colony Number: SFB-AL-24 Colony Name: Plant No. I, Pond No. IA

i USFWS Colony Number: 429-087"Latitude: 37_4'02"N Map Number: 106

Longitude: 122°07 '07 "W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
No nesting birds 0 0 0 0 1989(SFBBO,unpubl. data)
TOTAL 0

I Historically-nesting species (most recent known date)Forster's Tern 22 ND 0 44 1981(SFBB0,unpubl. data)

I CA Colony Number: SFB-AL-25 Colony Name: Plant No. 1, Pond No. 2A
USFWS Colony Number: 429-088 °

Latitude: 37_3"36"N Map Number: 106

I Longitude: 122°07'24"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

I Forster's Tern ND 100 0 125 1989(SFBBO,unpubl. data)TOTAL 125

I
I
I
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CA Colony Number: SFB-AL-26 Colony Name: Plant No. i, Pond No. 3A i
USFWS Colony Number: 429-089"
Latitude: 37_33'14"N Map Number: 106 •
Longitude: 122°06' 40"W m

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m
No nesting birds 0 0 0 0 1989(SFBBO,unpubl. data) nTOTAL 0

Historically-nesting species (most recent known date)

Forster's Tern 25 ND 0 50 1981(SFBBO,unpubl. data) I

CA Colony Number: SFB-AL-27 Colony Name: Plant No. 1, Pond Nos. 4, •
USFWS Colony Number: 429-090" 5, 6, and 7 i
Latitude: 37°32'03"N Map Number: 107

Longitude: 122006 •10"W i
TOTAL i

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
NO nesting birds 0 0 0 0 1989(SFBBO,unpubl. data)

TOTAL 0 'iHistorically-nesting species (most recent known date)
Least Tern 1 9 0 2 1981(SFBBO,unpubl. data)

!
CA Colony Number: SFB-AL-28 Colony Name: KGO Radio Towers
USFWS Colony Number: 429-091" i
Latitude: 37o31'31"N Map Number: 107 •
Longitude: 122°06 •00"W

u

TOTAL

SPECIES REST BI_0 SITE BIRDS CENSUS DATE, METHODdata ) mNo nesting birds 0 0 0 1989(SFBBO,unpubl.
TOTAL 0

Historically-nesting species (most recent known date) •
Forster's Tern 277 ND 0 554 1971(Gili 1973) |
Caspian Tern ND ND 0 X 1966(Chaniot 1970)

m

CA Colony Number: SPB-AL-29 Colony Name: Plant No. I, Pond No. 3 i
USFWS Colony Number: 429-092"
Latitude: 37_0'45"N Map Number: 107 •
Longitude: 122°06 '02"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •
Forster's Tern ND 79 0 99 1989(SFBBO,unpubl. data) |
TOTAL 99

l
i
i
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CA Colony Number: SFB-3L-30 Colony Name: Plant No. 1, Pond No. 1
USFWS Colony Number: 429-093"

Latitude: 37_31"32"N Map Number: 107Longitude: 122°04 '37 "W
TOTAL

l SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODForster's Tern ND 163 0 204 1989(SFBBO,unpubl. data)
TOTAL 204

I CA Colony Number: BFB-AL-31 Colony Name: Plant No. 2, Pond Nos.
USFWS Colony Number: 429-094" ii and 26

I Latitude: 37_29'50"N Map Number: 108Longitude: 122°02 '42"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS D_TE, METHODNo nesting birds 0 0 0 0 1989 (SFBBO,unpubl. data)
TOTAL 0

Historically-nesting species (most recent known date)

I California Gull 15 ND 0 30 1988 (SFBBO,unpubl. data)Forster's Tern 11 ND 0 22 1953(Sibley 1953)

l CA Colony Number: SFB-AL-32 Colony Name: Plant No. 2, Pond Nos. 4
USFWS Colony Number: 429-019, 430-001 and 5 (Coyote Creek)

i Latitude: 37_28'27"N Map Number: 109Longitude: 121°59 '17 "W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

I Caspian Tern 317 ND 0 634 05/14/89(SFBNWR, unpubl.data)
TOTAL 634

I
CA Colony Number: SFB-SR-01 Colony Name: &lviso Plant, Pond No.

i USFWS Colony Number: 430-002" AI7Latitude: 37°27' 33"N Map Number: 109
Longitude: 121°58 '03"W

TOTAL

I SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHODForster's Tern ND 20 0 25 1989(SFBBO,unpubl. data)
TOTAL 25

!
!
!
!
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CA Colony Number: SFB-SR-02 Colony Name: Alviso Plant, Pond No. •
USFWS Colony Number: 430--003* ]_18
Latitude: 37_6'49"N Map Number: 109 •
Longitude: 121°56'33"W |

TOTAL
SPECIES NEST BIRD SITE BIRD6 CENSUS DATE, METHOD
No nesting birds 0 0 0 0 1989(SFBBO,unpubl. data) ,
TOTAL 0 I

Historically-nesting species (most recent known date)

Forster's Tern ND 22 0 28 1988(SFBBO,unpubl. data) I

CA Colony Number: SFB-SR-03 Colony Name: Alviso Plant, Pond No. •
USFWS Colony Number: 430-004 ° A16 |
Latitude: 37_6'31"N Map Number: 109
Longitude: 121°57" 43 "W

TOTAL I
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Forster's Tern ND 34 0 43 1989 (SFBBO,unpubl. data)

TOTAL 43 I

CA Colony Number: SFB-SR-04 Colony Name: Alviso Plant, Pond Nos. •
USFWS Colony Number: 430-005" A9 and AIO |
Latitude: 37°26'57"N Map Number: 109
Longitude: 121°59'34"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
California Gull 217 350 0 434 1989(SFBBO,unpubl. data)

TOTAL 434 I

CA Colony Number: SFB-SR-05 Colony Name: Alviso Plant, Pond No. •
USFWS Colony Number: 429-020, 430-006 _ (Guadalupe Slough |

[Part])
Latitude: 37°25'43"N Map Number: 110

Longitude: 121°59"42"W ITOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Forster's Tern ND 126 0 158 1989 (SFBBO,unpubl. data)
TOTAL 158

CA Colony Number: SFB-SR-06 Colony Name: Alwiso Plant, Pond No.
USFWS Colony Number: 429-020, 429-095 A7 (Guadalupe Slough

[part])
Latitude: 37_6'29"N Map Number: 111 •
Longitude: 122°00'27"W i

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Forster's Tern ND 76 0 95 1989(SFBBO,unpubl. data)
TOTAL 95

!
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CA Colony Number: SFB-SR-07 Colony Name: _Iviso Plant, Pond No.
USFWS Colony Number: 429-020, 429-096 A6 (Guadalupe Slough

i [Part] )Latitude: 37°27'24"N Map Number: iii
Longitude: 122°01 '26 "W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull" 2 ND 0 4 1989 (SFBBO,unpubl. data)

I California Gull" 2164 4500 0 4328 1989(SFBBO,unpubl. data)Forster's Tern ND 155 0 194 1989 (SFBBO,unpubl. data)
TOTAL 4526

I CA Colony Number: 8FB-SR-08 Colony Name: Alviso Plant, Pond No.
USFWS Colony Number: 429-020, 429-097 A5 (Guadalupe Slough

I [Part] )Latitude: 37_26'37"N Map Number: iii
Longitude: 122°01' 23"W

TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS METHOD
DATE,

NO nesting birds 0 0 0 0 1989 (SFBBO,unpubl. data)
TOTAL 0

I Historically-nesting species (most recent known date)Forster's Tern ND 10 0 13 1987 (SFBBO,unpubl. data)

I CA Colony Number: SFB-SR-09 Colony Name: Klviso Plant, Pond No.
USFWS Colony Number:429-098' B2
Latitude: 37°26'22"N Map Number: iii

I Longitude: 122°02 '52"W TOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

I Forster's Tern ND 384 0 480 1989 (SFBBO,unpubl. data)TOTAL 480

I CA Colony Number: SFB-SR-10 Colony Name: Alviso Plant, Pond No.
USFWS Colony Number: 429-099" A1
Latitude: 37_26'II"N Map Number: 112

I Longitude: 122005 ,07"W TOTAL
8PECIE8 NEST BIRD SITE BIRDS CENSUS DATE, METHOD

I California Gull 1 2 0 2 07/01/90(P. Metropulos,unpubl, data)
Forster's Tern ND 30 0 38 1989 (SFBBO,unpubl. data)

i TOTAL 40

!
!
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CA Colony Number: SFB-SR-II Colony Name: Charleston Slough 1
USFWS Colony Number: 429-100"
Latitude: 37°26'33"N Map Number: 112 i
Longitude: 122°05'22"W E

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD I
Forster's Tern ND 200 0 250 1989(SFBBO,unpubl. data) I
TOTAL 250

CA Colony Number: SFB-SM-01 Colony Name: Re,wood City Plant, Pond I
USFWS Colony Number: 429-101" No. 1
Latitude: 37_9"51"N Map Number: 113 •
Longitude: 122°08'59"W

TOTAL

SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD /
Forster's Tern ND 80 0 100 1989(SFBBO,unpubl. data) I

i00

CA Colony Number: BFB-SM-02 Colony Name: Redwood City Plant, Pond 1
USFWS Colony Number: 429-102" No. 3
Latitude: 37°29'15"N Map Number: 113 •
Longitude: 122°08'48"W |

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i
No nesting birds 0 0 0 0 1989(SFBBO,unpubl. data) I
TOTAL 0

Historically-nesting species (most recent known date)
Forster's Tern 30 ND 0 60 1976(B. Sauppe, unpubl. 1

data) R

Least Tern 3 ND 0 6 1976(B. Sauppe, unpubl.

data) I

CA Colony Number: BFB-SM-03 Colony Name: Bait Island, Pond No. AI0 1
USFWS Colony Number: 429-016, 429-103 (Bair Island [Part]) I
Latitude: 37°31'01"N Map Number: 114
Longitude: 122°13"52"W

TOTAL ISPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD
No nesting birds 0 0 0 0 1989(SFBBO,unpubl. data)

TOTAL 0 IHistorically-nesting species (most recent known date)
Forster's Tern" ND i00 0 125 1982(SFBNWR,unpubl. data)

I
!
!
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CA Colony Number: SFB-SM-04 Colony Name: Bait Island, Pond No. A9
USFWS Colony Number: 429-016, 429-104 (Bair Island [Part])

I Latitude: 37°30'58"N Number: 114
Map

Longitude: 122°14'17"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODNo nesting birds 0 0 0 0 1989(SFBBO,unpubl. data)
TOTAL 0

i Historically-nesting species (most recent known date),. Forster's Tern" ND 200 0 250 1982(SFBNWR,unpubl. data)

I CA Colony Number: SFB-SM-05 Colony Name: Bair Island, Pond No.B,USFWS Colony Number: 429-016, 429-105 (Bait Island [Part])

Latitude: 37°31'42"N Map Number: 114

i Longitude: 122°14'03"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i No nesting birds 0 0 0 0 1989(SFBBO,unpubl. data)
TOTAL 0

Historically-nesting species (most recent known date)

Forster's Tern" ND 150 0 188 1987(SFBBO,unpubl. data)

!
CA Colony Number: SFB-SM-06 Colony Name: Bait Island, Pond No. B1

I USFWS Colony Number: 429-016, 429-106 (East) (Bait Island[Part])

Latitude: 37°32'12"N Map Number: 114

i Longitude: 122°12'25"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Forster's Tern" ND 50 0 63 1989(SFBBO,unpubl. data)

i Caspian Tern" 400 600 0 800 1989(SFBBO,unpubl. data)' T_YEAL 863

Historically-nesting species (most recent known date)

I Least Tern 3 6 0 6 1984(SFBBO,unpubl. data)

I CA Colony Number: SFB-SM-07 Colony Name: San Mateo Bridge and
USFWS Colony Number: 429-107 ° Pacific Gas and Electric

Towers

Latitude: 37_5'24"N Map Number: 115

I Longitude: 122°14'40"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

I Dbl.-cr. Cormorant 76 122 0 182 06/22/90,01Western Gull 3 9 2 6 06/22/90,01
TOTAL 188

i
I

1-367

!



I
|

CA Colony Number: SFB-SM-08 Colony Name: San Francisco Bay Ship
USFWS Colony Number: 429-108 ° Channel
Latitude: 37°40'05"N Map Number: 116 i
Longitude: 122°21 '3I"W

TOTAL

SPECIES NEST BIRD SITE BIRDB CENSUS DATE, METHOD •

Western Gull 4 6 0 8 06/14/90,01 1
TOTAL 8

CA Colony Number: SFB-SM-09 Colony Name: Oyster Point Area "
USFWS Colony Number: 429-109"
Latitude: 37°39'01"N Map Number: 117 •
Longitude: 122_2'49"W I

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull 1 1 0 2 06/07/90,01 |
Forster's Tern 5 8 0 i0 06/07/90,03

TOTAL 12 I

CA Colony Number: SFB-SF-01 Colony Name: Double Rock
USFWS Colony Number: 429-110"
Latitude: 37°43'14"N Map Number: 118 m
Longitude: 122_2'52"W

TOTAL . iSPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD
Western Gull 1 4 0 2 06/07/90,03

TOTAL 2 I

CA Colony Number: SFB-SF-02 Colony Name: Hunter's Point
USFWS Colony Number: 429-111" i
Latitude: 37°43'42"N Map Number: 118 m
Longitude: 122_1'22"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull ND 35 0 50 06/07/90,01;06/29/90,02

TOTAL 5O I

CA Colony Number: SFB-S¥-03 Colony Name: Lash Lighter Basin
USFWS Colony Number: 429--i12"

Latitude: 37°44'24"N Map Number: 118
Longitude: 122"22'05"W

TOTAL ISPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull 20 60 0 40 06/29/90,02

TOTAL 40 i

i
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l CA Colony Number: SFB-SF-04 Colony Name: Potrero Point

USFWS Colony Number: 429-113"

l Latitude: 37°45'19"N Map Number: 119
Longitude: 122_2 '47"W

TOTAL

l SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 3 28 0 6 06/05/90,01
TOTAL 6

I
CA Colony Number: SFB-SF-05 Colony Name: San Franoisoo Piers South

USFWS Colony Number: 429-114"

l Latitude: 37°46'51"N Map Nt_aber: 119Longitude: 122_2'59"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD• Western Gull 116 251 3 232 06/05/90,01;06/29/90,03
TOTAL 232

!
CA Colony Number: SFB-SF-06 Colony Name: San Franoisoo-Oakland Bay

USFWS Colony Number: 429-115" Bridge West

i Latitude: 37°48'03"N Map Number: 99Longitude: 122°22'26"W
TOTAL

I SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHODWestern Gull 24 49 0 48 06/13/90,01
TOTAL 48

I CA Colony Number: SFB-BF-07 Colony Name: ¥erba Buena Island

USFWS Colony Number: 429-038

I Latitude: 37°48'34"N Map Number: 99Longitude: 122_2'15"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBrandt's Cormorant" 4 15 0 9 06/14/90,01

Pelagic Cormorant" 2 15 2 4 06/14/90,01

i Blk. Oystercatcher" 0 1 0 1 06/13/90,01
Western Gull 31 82 12 62 06/13/90,01
TOTAL 76

l CA Colony Number: SFB-SF-08 Colony Name: Treasure Island

USFWS Colony Number: 429-116"

, Latitude: 37°49'48"N Map Number: 99Longitude: 122°21'53"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull 48 74 0 96 06/13/90,01

• TOTAL 96

It
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CA Colony Number: SFB-SF-09 Colony Name: San Francisco Piers North I

USFWS Colony Number: 429-117"

Latitude: 37°48'27"N Map Number: 120

Longitude: 122°24'00"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD :l

Western Gull 31 160 0 62 06/06/90,11;06/06/90,12 |TOTAL 62

CA Colony Number: BFB-SF-10 Colony Name: Pier 45 I

USFWS Colony Number: 429-037

Latitude: 37°48'34"N Map Number: 120 ,n

Longitude: 122_5'00"w |
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Western Gull 33 457 0 66 06/29/90,12 |
TOTAL 66

CA Colony Number: SFB-BF-II Colony Name: Alcatraz Island I

USFWS Colony Number: 429-036

Latitude: 37°49'34"N Map Number: 120

Longitude: 122°25"20"W |
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m

Western Gull 450 ND 0 900 05/16/90(Beii 1990) |
Pigeon Guillemot" 0 3 3 5 06/06/89,01
TOTAL " 905

Historically-nesting species (most recent known date)
Heermann's Gull 1 2 0 2 1981(Howell et al. 1983) I

t
•. I

i
I
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I USFWS MAP BLOCK454

i Monterey

t

1 "
I The map on the facing page is an index to the locations ofcolonies within USFWS Map Block 454, Monterey. All colonies on

this map are numbered consecutively from north to south within
_ counties in 20' latitude California Map Blocks (i e 364 = 36"40'

| to 37"00'N; 362 = 36"20' to 36"40'N; 360 = 36"00 to 36"20'N). In
the tables following this map, estimates of the numbers of breeding
birds are presented under "Total Birds" for each species at each

I colony, in order from north to south according to the CA colonynumber. Detailed locations of all colonies and subcolonies are
indicated on sections of 7..5" quadrangle USGS topographic maps in

I Volume II of this report.
Numbers of breeding seabirds will vary from year to year.

i Below are the approximate numbers and percentages of breeding
seabirds within this region in 1989:

Doubled-crested Cormorant ............... 36 0.2 %

i Brandt's Cormorant II 661 71 0%
f o

Pelagic Cormorant ....................... 635 3.9%
Black Oystercatcher ..................... 47 0.3%

i Western Gull ............................ 520 3.2%Forster' s Tern .......................... H 0.
Least Tern .............................. H 0.0%

Tern ............................ 20 0.1%

i CaspianMurre 1 663 i0 1%
Commo_ ............................ #

Pigeon Guillemot ........................ 1,775 i0.8%
Marbled Murrelet ........................ 58 0.4%

I Tufted Puffin ........................... H 0.0%Unidentified alcid ...................... 4 <0.1%
Total ................................... 16,419

,I
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I
I CENTRAL CALIFORNI_USFWS MAP BLOCK 454: MONTEREY

(Includes California Map Blocks 364, 362 and 360)

i KEY TO TJb.RLES:

NEST - Raw count of the number of nests on the census day(s).

I BIRD - Raw count of the number of birds on the census day(s).
SITE - Raw count of the number of possible nest sites on the census

day(s).

i TOTKL BIRDS - Non-rounded estimate of the total number of breeding
birds in the census year (i.e. raw count(s) often adjusted with

correction factor(s) [see methods]). Other codes: X, present and

breeding; P, probably or possibly breeding.

I CENSUS D_TE - Date (i.e. month/day/year) of census(es).CENSUS METHOD - See "How to use maps and tables" section for codes.

Most common codes are: 01, boat census; 02, mainland census; 03,

i landed on island (includes boat census); 04, aerial photo census;05, burrow/crevice census; 07, mistnetting (mark-recapture).

* - Newly-discovered colony, newly-discovered nesting species at

i a known colony, or newly-reported historical nesting.
ND - No data were collected or a complete count was not available.

' Historically-nesting species - Species were not found nesting in

1989-1991 but nesting has been recorded previously; most recent

I nesting data are indicated.For additional explanation of tables, see "How to use maps and
tables" section.

I
CA Colony Number: SC-364-01 Colony Name: Davenport to Sand Hill

USFWS Colony Number: 454-021, 454-038 Bluff (Davenport to Point

I Santa Cruz [Part])

Latitude: 36°59'45"N Map Number: 74, 121

Longitude: 122°I0'33"W

i I TOTAL: SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 6 7 0 13 06/08/89,01

i Blk. Oystercatcher 0 1 0 1 06/08/89,01
Pigeon Guillemot 0 198 3 495 06/08/89,01
TOTAL 509

I' CA Colony Number: SC-364-02 Colony Name: Sand Hill Bluff to Needle

USFWS Colony Number: 454-021, 454-039 Roak Point (Davenport to

I Point Santa Cruz [Part])Latitude: 36°58'01"N Map Number: 121, 122

Longitude: 122°07'46"W

I _ TOTAL
i

_4 SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
m

Pelagic Cormorant 1 6 0 2 06/08/89,01

\_ B!k. Oystercatcher 0 3 0 3 06/08/89,01

I Pigeon Guillemot 0 98 2 245 06/08/89,01
TOTAL 250

I
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CA Colony Number: SC-364-03 Colony Name: Needle Rock Point to I
USFWS Colony Number: 454-021, 454-040 Terrace Point (Davenport

to Point Santa Cruz [Part] )

" Latitude: 36_57'09"N Map Number: 122 |
Longitude: 122005 ,06"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 14 27 0 31 06/08/89,01

Blk. Oystercatcher 0 6 0 6 06/08/89,01 ak
Western Gull 3 4 0 6 06/08/89,01 |Pigeon Guillemot 0 93 5 232 06/08/89,01
TOTAL 275

I
CA Colony Number: SC-364-04 Colony Name: Terrace Point to Point

USFWS Colony Number: 454-021, 454-041 Santa Cruz (Davenport to i
Point Santa Cruz [Part]) I

Latitude: 36°57 '09"N Map Number: 123

Longitude: 122°02 '30"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Blk. Oystercatcher 0 1 0 1 06/08/89,01

Western Gull 1 2 0 2 06/08/89,01 •

Pigeon Guillemot 0 82 34 205 06/08/89,01;06/08/89,02 g
2_0TAL 208

CA Colony Number: SC-364-05 Colony Name: Palm Beach I

USFWS Colony Number: 454-056"

Latitude: 36_52'00"N Map Number: 124
Longitude: 121°49 '05"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •

NO nesting birds 0 0 0 0 1989(Massey 1989) |
TOTAL 0

Historically-nesting species (most recent known date)
Least Tern ND 12 0 12 1956(Atwood et al. 1979) |
CA Colony Number: MO-364-01 Colony Name: Salinas River Old Mouth i

USFWS Colony Number: 454-057" l
Latitude: 36°49'12"N Map Number: 125

Longitude: 121°47 '34 "W
TOTAL |

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

NO nesting birds 0 0 0 0 1989(Massey 1989)

TOTAL 0 _
Historically-nesting species (most recent known date)

Least Tern ND ND 0 X 1956(Atwood et al. 1979)
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I CA Colony Number: MO-364-02 Colony Name: Elkhorn Slough Salt

USFWS Colony Number: 454-003 Ponds

i Latitude: 36°49'04"N Map Number: 125Longitude: 121°46 '30"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull 5 15 0 i0 06/10/89,02
TOTAL 10

i Historically-nesting species (most recent known date)
Forster's Tern ND ND ND 95 1980(Sowls et al. 1980)

Caspian Tern ND ND ND 180 1980(Sowls et al. 1980)

I CA Colony Number: MO-364-03 Colony Name: Elkhorn Slough Estuarins
USFWS Colony Number: 454-058" Reserve

I Latitude: 36°49'03"N Map Number: 126Longitude: 121°44'25"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Western Gull 8 16 0 16 06/10/89,02

Caspian Tern 10 ND 0 20 1991 (D. Serdeholy,

pets. comm.)

TOTAL 36

I CA Colony Number: MO-364-04 Colony Name: Moss Landing HarborUSFWS Colony Number: 454-042"

Latitude: 36°48'28"N Map Number: 125

Longitude: 121°47'06"W

I TOTALSPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Western Gull 8 9 0 16 06/10/89,02

I TOTAL 16

i CA Colony Number: MO-364-05 Colony Name: Moro Cojo Slough
USFWS Colony Number: 454-059"

Latitude: 36°47'49"N Map Number: 125

Longitude: 121°46'40"W

' SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

No nesting birds 0 0 0 0 1989(Massey 1989)

i TOTAL 0Historically-nesting species (most recent known date)
Least Tern ND ND 0 X 1930's(Harvey 1982)

I
I
|

1-375

i



!
|

CA Colony Number: MO-364-06 Colony Name: Salinas River New Mouth m
USFWS Colony Number: 454-060"
Latitude: 36°44'25"N Map Number: 127 •
Longitude: 121%7 '58"W m

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i
NO nesting birds 0 0 0 0 1989(Massey 1989) |TOTAL 0

Historically-nesting species (most recent known date) A
Forster's Tern ND ND 0 X 1949(H. Cogswell, |unpubl, data)
Least Tern ND ND 0 X 1937(Atwood et al. 1979)
Caspian Tern ND ND 0 X 1983 (J. Warriner,

unpubl, data) •

CA Colony Number: MO-362-01 Colony Name: Monterey Harbor I
USFWS Colony Number: 454-043"
Latitude: 36°36'22"N Map Number: 128 eL
Longitude: 121_3'26"W |TOTAL
SPECIES NEST BIRD SITE BIRDS CENSOS DATE, METHOD

Western Gull 12 18 0 24 06/10/89,01;06/12/89,02
Pigeon Guillemot 5 14 0 35 06/10/89,01 e
TOTAL 59

CA Colony Number: MO-362-02 Colony Name: Cannery Row i
USFWS Colony Number: 454-044"
Latitude: 36°36'47"N Map Number: 128 J
Longitude: 121°53' 48"W m

TOTAL

• ISPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 90 ND 0 198 06/11/89,02
Western Gull 43 99 0 86 06/10/89,01;06/11/89,02;

06112/89,02 IPigeon Guillemot 2 35 i0 88 06/10/89,01;06/12/89,02
TOTAL 372

CA Colony Number: MO-362-03 Colony Name: Bird Rock i
USFWS Colony Number: 454-006
Latitude: 36°35'31"N Map Number: 129
Longitude: 121°57'59"W J

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Brandt's Cormorant 1205 1492 0 2651 05/24/89,04 |
Blk. Oystercatcher 0 2 0 2 06/10/89,02
Western Gull 8 14 0 16 06/10/89,02

TOTAL 2669 '1

|
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i CA Colony Number: MO-362-04 Colony Name: North Carmel Bay

USFWS Colony Number: 454-045"

i Latitude: 36_3'56"N Map Number: 129Longitude: 121°56'37"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 4 22 4 9 06/10/89,01
Western Gull 3 6 1 6 06/10/89,01

j TOTAL 15

CA Colony Number: NO-362-05 Colony Name: Pescadero Rock

USFWS Colony Number: 454-022Latitude: 36_3"43"N Map Number: 129

i Longitude: 121_6'33"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Blk. Oystercatcher 0 2 1 2 06/10/89,03

i Western Gull 10 16 0 20 06/10/89,03
Pigeon Guillemot" 0 9 0 22 06/10/89,03

• TOTAL 44

Historically-nesting species (most recent known date)

I Tufted Puffin" ND ND ND X 1890's (Loomis 1895)

i CA Colony Number: MO-362-06 Colony Name: "Guillemot Island Area"
USFWS Colony Number: 454-023

Latitude: 36°31'45"N Map Number: 130

Longitude: 121°56'47"W

I TOTALSPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant" 252 333 0 554 05/24/89,04

i Pelagic Cormorant 9 14 0 20 06/10/89,01Blk. Oystercatcher 0 10 0 10 06/10/89,01;06/10/89,02

Western Gull 15 40 5 30 06/10/89,01

l Pigeon Guillemot 0 7 5 18 06/10/89,01
TOTAL 632

l CA Colony Number: MO-362-07 Colony Name: Pinnacle Point Area• USFWS Colony Number: 454-007

Latitude: 36°31'35"N Map Number: 130

I Longitude: 121°57'14"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Pelagic Cormorant 15 19 0 33 06/10/89,01Blk. Oystercatcher 0 3 2 3 06/10/89,01;06/11/89,01

Western Gull 5 25 0 i0 06/10/89,01;06/11/89,01
TOTAL 46

i Historically-nesting species (most recent known date)Brandt's Cormorant ND ND ND 200 1979(Sowls et al. 1980)

Pigeon Guillemot ND ND ND 100 1979(Sowls et al. 1980)
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CA Colony Number: MO-362-08 Colony Name: Sand Hill Cove I

USFWS Colony Number: 454-008

Latitude: 36_I'01"N Map Number: 130 i
Longitude: 121°57'01"W |

TOTAL

SPECIE8 NEST BIRD SITE BIRDS CENSUS DATE, METHOD m

Pelagic Cormorant 8 15 5 18 06/10/89,02;06/11/89,01

Blk. Oystercatcher 0 1 0 1 06/11/89,01

Western Gull 2 3 0 4 06/11/89,01 I_
TOT_ 23 IHistorically-nesting species (most recent known date)

Pigeon Guillemot ND ND ND 20 1980(Sowls et al. 1980)

I
CA Colony Number: M0-362-09 Colony Name: Bird Island

USFWS Colony Number: 454-009
Latitude: 36_0"25"N Map Number: 130 I
Longitude: 121°56'33"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •

Brandt's Cormorant 2796 3174 0 6151 05/24/89,04;06/10/89,02; a
Pelagic Cormorant 2 3 1 4 06/11/89,01

Blk. Oystercatcher 0 2 1 2 06/11/89,01
Western Gull 45 131 0 90 05/24/89,04;06/10/89,02; W

06/11/89,01

Pigeon Guillemot 0 2 0 5 06/11/89,01 _m
TOTAL 6252 .I
Historically-nesting species (most recent known date)

Brown Pelican ND ND ND 6 1966(Baldridge 1973)

!
CA Colony Number: MO-362-10 Colony Name: Carmel Highlands

USFWS Colony Number: 454-046" m

Latitude: 36_0'00"N Map Number: 130 m
Longitude: 121°56'23"W

TOTAL i

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD JR

Pelagic Cormorant 1 1 0 2 06/11/89,01

Blk. Oystercatcher 0 1 1 1 06/11/89,01

TOTAL 3 i

I

1
|
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i CA Colony Number: MO-362-11 Colony Name: Yankee Point
USFWS Colony Number: 454-024

i Latitude: 36_9'29"N Map Number: 131Longitude: 121°56'41"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODNo nesting birds 0 0 0 0 06/11/89,01
TOTAL 0

i Historically-nesting species (most recent known date)
Western Gull ND ND ND 8 1979(Sowls et al. 1980)
Pigeon Guillemot ND ND ND X 1979(Sowls et al. 1980)

I CA Colony Number: MO-362-12 Colony Name: Tankee Point South
USFWS Colony Number: 454-047"

I Latitude: 36_8'47"N Map Number: 131Longitude: 121°56'18"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 3 14 2 7 06/11/89,01
Blk. Oystercatcher 0 5 1 5 06/11/89,01
Western Gull 9 14 0 18 06/11/89,01

I Pigeon Guillemot 0 1 0 2 06/11/89,01TOTAL 32

I CA Colony Number: MO-362-13 Colony Name: "Soberanes Creek Rocks"
USFWS Colony Number: 454-026

! Latitude: 36_7' 18"N Map Number: 131

i Longitude: 121°55 '35"W TOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Pelagic Cormorant 21 23 0 46 06/11/89,01• Elk. Oystercatcher" 0 1 1 1 06/11/89,01
Western Gull 3 9 0 6 06/11/89,01

I Pigeon Guillemot 0 6 0 15 06/11/89,01
TOTAL 68

i CA Colony Number: MO-362-14 Colony Name: Lobos RocksUSFWS Colony Number: 454-025
Latitude: 36°27'18"N Map Number: 131

Longitude: 121°56'I0"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Elk. Oystercatcher" 0 4 0 4 06/11/89,01Western Gull 2 6 0 4 06/11/89,01
Pigeon Guillemot" 0 3 0 8 06/11/89,01

i TQT_L 16

1
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CA Colony Number: MO-362-15 Colony Name: "Soberanes Point South" 1
USFWS Colony Number: 454-027

Latitude: 36°26'47"N Map Number: 131, 132

Longitude: 121_5'35"W iTOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 3 7 0 7 06/21/89,01 •
Western Gull 0 1 1 1 06/19/89,02 m
Pigeon Guillemot* 0 4 0 7 06/21/89,01

TOTAL 15 IHistorically-nesting species (most recent known date)

Blk. Oystercatcher ND ND ND 4 1979(Sowls et al. 1980)

CA Colony Number: MO-362-16 Colony Name: Kasler Point North 1
USFWS Colony Number: 454-048"

Latitude: 36°24'47"N Map Number: 132 i

Longitude: 121_4'52"W m
TOTAL

SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD

Blk. Oystercatcher 0 1 0 1 06/21/89,01 |
Western Gull 1 1 0 2 06/19/89,02

Pigeon Guillemot 0 2 1 3 06/21/89,01

TOTAL 6 I

CA Colony Number: MO-362-17 Colony Name: Rocky Point l
USFWS Colony Number: 454-028 m
Latitude: 36°24'06"N Map Number: 132

Longitude: 121°54'40"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Western Gull 3 8 0 6 06/19/89,02

Pigeon Guillemot 0 i0 0 17 06/21/89,01 1
TOTAL 23 ll

Historically-nesting species (most recent known date)

Pelagic Cormorant ND ND ND 6 1979(Sowls et al. 1980)
Blk. Oystercatcher ND ND ND 4 1979(Sowls et al. 1980) !

CA Colony Number: MO-362-18 Colony Name: "Bench Mark-227X" i
USFWS Colony Number: 454-029

q

Latitude: 36°23'21"N Map Number: 133

Longitude: 121°54'13"W TOTAL il
SPECIES NEST BIRD SITE BIRDS CENSOS DATE, METHOD

Pelagic Cormorant 14 17 2 35 06/19/89,02;06/21/89,01 _
Western Gull 19 24 0 38 06/19/89,02 a
Pigeon Guillemot 0 21 0 36 06/21/89,01

Unid. alcid ND ND 3 4 06/19/89,02 i
TOTAL 113 l
Historically-nesting species (most recent known date)
Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

I
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i
CA Colony Number: MO-362-19 Colony Name: Castle Rooks and Mainland

i USFWS Colony Number: 454-010
Latitude: 36_2'35"N Map Number: 133

• Longitude: 121°54'25"W
TOTAL

l SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBrandt's Cormorant 341 ND 0 750 05/24/89,04;06/21/89,01
Pelagic Cormorant 20 42 1 46 05/24/89,04;06/19/89,02;

06/21/89,01Western Gull 1 16 4 12 06/19/89,02;06/21/89,01
Common Murre ND 625 0 1050 05/24/89,04;06/19/89,02
Pigeon Guillemot 0 11 0 19 06/21/89,01

I TOTKL 1877Historically-nesting species (most recent known date)
Blk. Oystercatcher ND ND ND 6 1980(Sowls et al. 1980)

!
CA Colony Number: MO-362-20 Colony Name: Hurricane Point Rocks

i USFWS Colony Number: 454-011
Latitude: 36_1"40"N Map Number: 133
Longitude: 121°54'25"W

TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBrandt's Cormorant 13 18 0 29 05/24/89,04
Western Gull 3 14 5 14 06/19/89,02;06/21/89,01

I Common Murre ND 365 0 613 05/24/89,04Pigeon Guillemot 0 12 3 20 06/21/89,01
TOTAL 676

i Historically-nesting species (most recent known date)
Pelagic Cormorant ND ND ND 50 1980(Sowls et al. 1980)
Blk. Oystercatcher ND ND ND i0 1980(Sowls et al. 1980)
Tufted Puffin ND ND ND 2 1980(Sowls et al. 1980)

.!
CA Colony Number: MO-360-01 Colony Name: Point Sur

i USFWS Colony Number: 454-012Latitude: 36°18'22"N Map Number: 134
Longitude: 121°53'39"W

t TOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 15 20 0 33 06/21/89,01
Pigeon Guillemot 0 2 0 3 06/21/89,01

'l TOTAL 36Historically-nesting species (most recent known date)
Blk. Oystercatcher ND ND ND 2 1980(Sowls et al. 1980)

i Western Gull ND ND ND 6 1980(Sowls et al. 1980)

I

j
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CA Colony Number: MO-360-02 Colony Name: "Molera RotE" I

USFWS Colony Number: 454-030

Latitude: 36°16'45"N Map Number: 134 •

Longitude: 121°51'30"W J
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Western Gull 4 13 0 8 06/21/89,01 |
Pigeon Guillemot 0 2 0 5 06/21/89,01

TOTAL 13 i
Historically-nesting species (most recent known date}

Pelagic Cormorant ND ND ND 26 1979(Sowls et al. 1980)

CA Colony Number: 140-360-03 Colony Name: Cooper Point and Islands I

USFWS Colony Number: 454-031

Latitude: 36°14'55"N Map Number: 135 •
Longitude: 121°50'I0"W |

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Brandt's Cormorant 17 21 0 37 06/21/89,01 |Pelagic Cormorant 8 9 0 18 06/21/89,01
Western Gull" 0 1 0 1 06/21/89,01

Pigeon Guillemot 0 7 0 18 06/21/89,01 •
TOTAL 74 W

CA Colony Number: M0-360-04 Colony Name: Pfeiffer Point i
USFWS Colony Number: 454-032

Latitude: 36°13'59"N Map Number: 135

Longitude: 121°48'33"W iTOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 4 4 0 9 06/21/89,01

Pigeon Guillemot 0 2 0 5 06/21/89,01 |
TOTAL 14

Historically-nesting species (most recent known date) i
Brandt's Cormorant ND ND ND 6 1979(Sowls et al. 1980) |

CA Colony Number: MO-360-05 Colony Name: Wreak Beach South t

USFWS Colony Number: 454-049"

Latitude: 36°13'56"N Map Number: 135

Longitude: 121°47"30"W TOTAL i
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 5 4 0 ii 06/20/89,01 i
Western Gull 1 2 0 2 06/20/89,01 |
Pigeon Guillemot 0 5 0 8 06/20/89,01
TOTAL 21

I
i
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CA Colony Number: M0-360-06 Colony Name: Grimes Point

I USFWS Colony Number: 454-033
• Latitude: 36°12'20"N Map Number: 136

Longitude: 121%4'15"W
TOTAL

I BPECIES REST BIRD BITE BIRDS CENSUS DATE, METHODBrandt's Cormorant 89 106 0 196 05/24/89,04
Western Gull 2 3 0 4 06/20/89,01

i TOT_I, 200Historically-nesting species (most recent known date)
Pelagic Cormorant ND ND ND 20 1979(Sowls et al. 1980)
Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

I
CA Colony Number: MO-360-07 Colony Name: Lafler Rock and Mainland

i USFWS Colony Number: 454-034Latitude: 36°12'00"N Map Number: 136
Longitude: 121°43'36"W

SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD
Brandt's Cormorant 107 136 0 235 05/24/89,04;06/19/89,02
Pelagic Cormorant 0 2 1 4 06/20/89,01

I TOTAL 239Historically-nesting species (most recent known date)
Pigeon Guillemot ND ND ND 20 1979(Sowls et al. 1980)

I
CA Colony Number: MO-360-08 Colony Name: "TorTe Canyon Rocks"

i USFWS Colony Number: 454-013
Latitude: 36_1'25"N Map Number: 136
Longitude: 121°42'46"W

TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 7 8 1 15 06/20/89,01
Blk. Oystercatcher 0 1 1 1 06/20/89,01

i TOTAL 16Historically-nesting species (most recent known date)
Brandt's Cormorant ND ND ND 125 1970(Sowls et al. 1980)

I CA Colony Number: MO-360-09 Colony Name: Partington Point
USFWS Colony Number: 454-050"

i Latitude: 36°I0'43"N Map Number: 136Longitude: 121°42'01"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 0 i0 1 14 06/20/89,01
Pigeon Guillemot 0 2 0 5 06/20/89,01
TOTAL 19

i "'

I
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CA Colony Number: M0-360-I0 Colony Name: "Partington Ridge North" I

USFWS Colony Number: 454-014

Latitude: 36°I0'06"N Map Number: 137

Longitude: 121°41'14"W m
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Dbl.-cr. Cormorant 2 2 0 5 06/19/89,02 J
Brandt's Cormorant 78 113 0 172 06/19/89,02;06/20/89,01

Pelagic Cormorant 1 1 0 2 06/19/89,02 &,
Blk. Oystercatcher 0 1 1 1 06/19/89,02 •
Western Gull 2 7 2 7 06/19/89,02;06/20/89,01

Pigeon Guillemot 0 7 2 18 06/20/89,01

TOTAL 205 i

CA Colony Number: MO-360-11 Colony Name: McWay Rooks i&
USFWS Colony Number: 454-015 M
Latitude: 36°09'46"N Map Number: 137

Longitude: 121°40 '44 "W

TOTAL DSPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 48 56 0 106 05/24/89,04

Western Gull 7 ND 0 14 06/19/89,02

Pigeon Guillemot 0 6 4 15 06/20/89,01 Q
TOTAL 135

Historically-nesting species (most recent known date)
Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980) |

CA Colony Number: MO-360-12 Colony Name: "Partington Ridge South" j
USFWS Colony Number: 454-035 m

Latitude: 36°09'36"N Map Number: 137

Longitude: 121°40'25"W TOTAL I
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant" 7 7 0 15 06/20/89,01 i
Western Gull 0 6 3 8 06/20/89,01 l
Pigeon Guillemot 0 66 0 165 06/20/89,01;06/21/89,01
TOTAL 188

Historically-nesting species (most recent known date) t

Pelagic Cormorant ND ND ND 20 1979(Sowls et al. 1980) M

!
I
!
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CA Colony Number: M0-360-13 Colony Name: "Anderson Canyon Rocks"

USFWS Colony Number: 454-016

i Latitude: 36°09'07"N Map Number: 137Longitude: 121_9'53"W
TOTAL

•_ SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD

| Dbl.-cr. Cormorant" 2 2 0 5 06/20/89,01

Brandt's Cormorant 146 165 0 321 06/20/89,01

i Pelagic Cormorant 12 12 3 26 06/20/89,01
Western Gull" 1 8 1 2 06/20/89,01

Pigeon Guillemot" 0 13 0 32 06/20/89,01
TOT_ 386

I
CA Colony Number: MO-360-14 Colony Name: "B11rns Creek;Rocks"

I USFWS Colony Number: 454-017• Latitude: 36°08'29"N Map Nw_)er: 137

Longitude: 121°39'28"W

SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 147 163 0 323 05/24/89,04;06/19/89,02

Blk. Oystercatcher" 0 1 0 1 06/20/89,01

I Western Gull 1 4 0 2 06/19/89,01• Pigeon Guillemot 0 5 0 12 06/20/89,01
TOTAL 338

I CA Colony Number: M0-360-15 Colony Name: Buok Creek
USFWS Colony Number: 454-051"

i Latitude: 36°08'06"N Map Number: 137
Longitude: 121_8'53"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Western Gull 1 i0 4 2 06/20/89,01TOTAL 2

I CA Colony Number: M0-360-16 Colony Name: Dolan Rock
USFWS Colony Number: 454-018

i Latitude: 36°05'06"N Map Number: 138
Longitude: 121°37'02"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i No nesting birds 0 0 0 0 06/20/89,01TOTAL 0

Historically-nesting species (most recent known date)

Ii Brandt's Cormorant ND ND ND i00 1970(Sowls et al. 1980)

!

I
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CA Colony Number: MO-360-17 Colony Name: Bench Mark 223

USFWS Colony Number: 454-052 +

Latitude: 36°04'55"N Map Number: 138

Longitude: 121_6'53"W I
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 5 0 0 Ii 06/20/89,01 _
TOTEL 11 U

CA Colony Number: MO-360-18 Colony Name: Square Black Rock I

f

USFWS Colony Number: 454-019

Latitude: 36°04'21"N Map Number: 138

Longitude: 121_6"35"W ITOTAL

SPECIES NEST BIRD BITE BIRDS CENSUS DATE, METHOD

No nesting birds 0 0 0 0 05/24/89,04;06/20/89,01 •
TOTAL 0

Historically-nesting species (most recent known date)

Brandt's Cormorant ND ND ND 20-40 1970(Sowls et al. 1980) i
g

CA Colony Number: MO-360-19 Colony Name: Gamboa Point m

USFWS Colony Number: 454-053 + ILatitude: 36°02"51"N Map Number: 139

Longitude: 121_5'14"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Blk. Oystercatcher 0 1 1 1 06/20/89,01

Western Gull 2 12 0 4 06/20/89,01
TOTKL 5 I

ms
CA Colony Number: MO-360-20 Colony Name: "Bench Mark 247" D

USFWS Colony Number: 454-036
I

Latitude: 36°02"11"N Map Number: 139

Longitude: 121_4'45"W TOTAL i

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

No nesting birds 0 0 0 0 06/20/89,01
TOTAL 0 |
Historically-nesting species (most recent known date)

Pelagic Cormorant ND ND ND 6 1979(Sowls et al. 1980) i

CA Colony Number: MO-360-21 Colony Name: Lopez Rock

USFWS Colony Number: 454-020
Latitude: 36°01'34"N Map Number: 139

Longitude: 121°34'46"W

TOTAL ISPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD .
Brandt's Cormorant 52 78 0 114 05/24/89,04

TOTAL 114 !"
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CA Colony Number: MO-360-22 Colony Name: Lopel Point South

USFWS Colony Number: 454-054"

I Latitude: 36°01'13"N Map Number: 140Longitude: 121_3'34"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 1 6 1 2 06/20/89,01
TOT]&L 2

i CA Colony Number: M0-360-23 Colony Name: "Rookland Landing North"

USFWS Colony Number: 454-037

I Latitude: 36°00'57"N Map Number: 140Longitude: 121_2'30"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODDbl.-cr. Cormorant" ii 13 0 26 06/20/89,01

Brandt's Cormorant 3 3 0 7 06/20/89,01

i Pelagic Cormorant 15 45 2 33 06/20/89,01
Western Gull* 0 6 2 7 06/20/89,01

73

I CA Colony Number: MO-360-24 Colony Name: Rockland Landing
USFWS Colony Number: 454-055 °

I Latitude: 36°00'26"N Map Number: 140• Longitude: 121°31' 06"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant 1 8 0 2 06/18/89,01

Western Gull 3 4 0 6 06/18/89,01

Pigeon Guillemot 0 10 0 17 06/18/89,01

i TOTAL 25

t
1
I.
I
I.
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UBFWS MAP BLOCK

477 ISan Luis Obispo

I
I
1

The map on the facing page is an index to the locations of
colonies within USFWS Map Block 477, San Luis Obispo. All colonies I
on this map are numbered consecutively from north to south within
counties in 20' latitude California Map Blocks (i.e. 354 - 35"40' B
to 36"00'N; 352 = 35"20' to 35"40'N; 350 = 35"00 to 35"20'N). In I
the tables following this map, estimates of the numbers of breeding
birds are presented under "Total Birds" for each species at each
colony, in order from north to south according to the CA colony E
number. Detailed locations of all colonies and subcolonies are

indicated on sections of 7.5" quadrangle USGS topographic maps in

Volume II of this report, i
J

Numbers of breeding seabirds will vary from year to year.
Below are the approximate numbers and percentages of breeding s,
seabirds within this region in 1989: I

Doubled-crested Cormorant ............... 357 3.3%

Brandt's Cormorant ...................... 7,621 71.4%
Pelagic Cormorant ....................... 604 5.7% g
Black Oystercatcher ..................... 63 0.6%
Western Gull ............................ 895 8.4% i
Heermann's Gull H 0 0% |• .QIm U.Oo.om. a QOQOOe. O.00 •

Least Tern .............................. 6 0.1%

Pigeon Guillemot ......................... 1,116 i0.5% m

Rhinoceros Auklet ....................... 9 0.1% •
Tufted Puffin ........................... H 0.0% J
Total ................................... 10,671

I
!
I
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CENTRKL CALIFORNI_ IUSFWS MAP BLOCK 477: SAN LUIS OBISPO

(Includes California Map Blocks 354, 352 and 350)

KEY TO TABLES: i
NEST - Raw count of the number of nests on the census day(s).
BIRD - Raw count of the number of birds on the census day(s), i
SITE - Raw count of the number of possible nest sites on the census e

day(s) .
TOTAL BIRDS - Non-rounded estimate of the total number of breeding

birds in the census year (i.e. raw count(s) often adjusted with
correction factor(s) [see methods]). Other codes: X, present and m
breeding; P, probably or possibly breeding.

CENSUS DATE - Date (i.e. month/day/year) of census(es). R
CENSUS METHOD - See "How to use maps and tables" section for codes. g

Most common codes are: 01, boat census; 02, mainland census; 03,
landed on island (includes boat census); 04, aerial photo census; m
05, burrow/crevice census; 07, mistnetting (mark-recapture). •

* - Newly-discovered colony, newly-discovered nesting species at
a known colony, or newly-reported historical nesting.

ND - No data were collected or a complete count was not available.
Historically-nesting species - Species were not found nesting in m

1989-1991 but nesting has been recorded previously; most recent
nesting data are indicated, m

For additional explanation of tables, see "How to use maps and |
tables" section.

CA Colony Number: MO-354-01 Colony Name: Kirk Creek to Mill Creek I
USFWS Colony Number: 477-039"
Latitude: 35°59'51"N Map Number: 141
Longitude: 121_9'33"W I

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i
Western Gull 1 2 1 2 06/18/89,01 g
TOTAL 2

tCA Colony Number: MO-354-02 Colony Name: "36 North"
USFWS Colony Number: 477-013
Latitude: 35°58'36"N Map Number: 141 i
Longitude: 121_9'15"W J

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD m
No nesting birds 0 0 0 0 06/18/89,01 |
TOTAL 0

Historically-nesting species (most recent known date)
Pelagic Cormorant ND ND ND 6 1979(Sowls et al. 1980) •
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I
CA Colony Number: M0-354-03 Colony Name: "Larus Rock"
USFWS Colony Number: 477-014

i Latitude: 35°57'44"N Map Number: 141Longitude: 121°29'01"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 0 2 1 2 06/18/89,01
Pigeon Guillemot" 0 1 0 2 06/18/89,01

Historically-nesting species (most recent known date)
Pelagic Cormorant ND ND ND 2 1979(Sowls et al. 1980)
Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

I
CA Colony Number: MO-354-04 Colony Name: Unnamed Point

USFWS Colony Number: 477-015• Latitude: 35°57'00"N Map Number: 141
Longitude: 121_8'51"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
No nesting birds 0 0 0 0 06/18/89,01
TOTAL 0

I Historically-nesting species (most recent known date)Pelagic Cormorant ND ND ND 6 1979(Sowls et al. 1980)
Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

I Western Gull ND ND ND 4 1979(Sowls et al. 1980)

CA Colony Number: MO-354-05 Colony Name: Gorda Area

i USFWS Colony Number: 477-040"Latitude: 35°55'55"N Map Number: 142
Longitude: 121°28'59"W

,ii! SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Blk. Oystercatcher 0 1 0 1 06/18/89,01

i Western Gull 4 6 0 8 06/18/89,01Pigeon Guillemot 0 2 0 5 06/18/89,01
TOTI&L 14

i CA Colony Number: MO-354-06 Colony Name: Small rocks and mainland
USFWS Colony Number: 477-001 north and east of

i Plaskett Rock, Latitude: 35°55'16"N Map Number: 142
Longitude: 121°28'22"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, M_"EHOD
Pelagic Cormorant 1 4 0 2 06/19/89,02
Blk. Oystercatcher 2 6 1 6 06/18/89,03

I Western Gull 13 20 0 26 06/18/89,03Pigeon Guillemot 0 16 2 40 06/18/89,03;06/19/89,02
TOT_ 74

I
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CA Colony Number: MO-354-07 Colony Name: Plaskett Rock w

USFWS Colony Number: 477-002

Latitude: 35°55'14"N Map Number: 142 I

Longitude: 121_8'41"W M
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 386 437 0 849 05/24/89,04 I
Blk. Oystercatcher 0 1 0 1 06/19/89,02

Western Gull 1 9 2 5 06/18/89,01;06/19/89,02
TOTAL 855 I
Historically-nesting species (most recent known date)

Pelagic Cormorant ND ND ND i0 1979(Sowls et al. 1980)

Pigeon Guillemot ND ND ND 20 1979(Sowls et al. 1980) I

CA Colony Number: M0-354-08 Colony Name: Cape San Martin l
USFWS Colony Number: 477-003 !
Latitude: 35°53'17"N Map Number: 143

Longitude: 121_7'55"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Dbl.-cr. Cormorant" 1 1 0 2 06/18/89,01

Brandt's Cormorant 341 460 0 750 05/24/89,04 I

Pelagic Cormorant 8 6 0 18 06/19/89,02 I
Western Gull 174 259 1 349 05/24/89,04;06/18/89,01

TOTAL 1119 I
Historically-nesting species (most recent known date)

Blk. Oystercatcher ND ND ND 4 1979(Sowls et al. 1980)

Pigeon Guillemot ND ND ND 8 1979(Sowls et al. 1980)

I,
CA Colony Number: MO-354-09 Colony Name: Unnamed Rock

USFWS Colony Number: 477-004

Latitude: 35°53'05"N Map Number: 143 I
Longitude: 121°27'46"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant 125 186 0 275 05/24/89,04
Western Gull 2 4 0 4 05/24/89,04

TOTAL 279 IHistorically-nesting species (most recent known date)

Pelagic Cormorant ND ND ND 2 1979(Sowls et al. 1980)

Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980) I

,!
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CA Colony Number: MO-354-I0 Colony Name: Mainland point across
USFWS Colony Number: 477-016 from Bird Rock

i Latitude: 35°52'37"N Map Number: 143Longitude: 121_26' 59"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 12 ND 0 26 06/18/89,01
Pigeon Guillemot" 0 2 0 5 06/18[89,01

I TOT_ 31Historically-nesting species (most recent known date)
Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

f CA Colony Number: MO-354-II Colony Name: Point north of Redwood
USFWS Colony Number: 477-017 Gulch

i Latitude: 35_50'20"N Map Number: 144Longitude: 12 i_24 '04"W
TOTKL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 1 5 2 2 06/18/89,01
Western Gull" 1 1 0 2 06/18/89,01
TOTAL 4

!
CA Colony Number: MO-354-12 Colony Name: "Redwood GulQh Rock"

i USFWS Colony Number: 477-005 ..Latitude: 35°49'32"N Map Number: 144
Longitude: 121_23 ' 29 "W

TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Brandt's Cormorant 169 265 0 372 05/24/89,04
Western Gull" 1 3 2 2 06/19/89,02

j TOTAL 374Historically-nesting species (most recent known date)
Pigeon Guillemot ND ND ND 2 1979(Sowls et al. 1980)

!
CA Colony Number: MO-354-13 Colony Name: Seastack south of Redwood

i USFWS Colony Number: 477-018 Gulch
Latitude: 35°49'30"N Map Number: 144
Longitude: 121_23" 22"W

TOT2KL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 4 4 0 9 06/18/89,01
Western Gull 3 9 3 6 06/18/89,01

I TOTAL 15Historically-nesting species (most recent known date)
Blk. Oystercatcher ND ND ND X 1979(Sowls et al. 1980)

!
!
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CA Colony Number: MO-354-14 Colony Name: "Unmapped Island" I

USFWS Colony Number: 477-019

Latitude: 35°48'20"N Map Number: 144

Longitude: 121_2'26"W M
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant* 14 25 0 31 05/24/89,04 I
Western Gull" 0 2 1 3 06/18/89,01

Pigeon Guillemot 0 2 0 5 06/18/89,01 i
TOTAL 39 |
Historically-nesting species (most recent known date)

Pelagic Cormorant ND ND ND 56 1979(Sowls et al. 1980)

t
CA Colony Number: MO-354-15 Colony Name: "Salmon Creek"

USFWS Colony Number: 477-020 R
Latitude: 35°48'31"N Map Number: 144 |
Longitude: 121_1'47"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •

No nesting birds 0 0 0 0 06/18/89,01
TOTAL 0

Historically-nesting species (most recent known date)

Pelagic Cormorant ND ND ND 12 1979(Sowls et al. 1980) M

CA Colony Number: MO-354-16 Colony Name: Irche_ peninsula south of i
USFWS Colony Number: 477-021 Salmon Creek

Latitude: 35°48'05"N Map Number: 144

Longitude: 121_1'14"W ITOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant ii 12 0 24 06/18/89,01

Pigeon Guillemot 0 11 0 28 06/18/89,01 M
TOTAL 52

i

CA Colony Number: SL-354-01 Colony Name: "Ragged Point Lodge f

USFWS Colony Number: 477-022 Colon_' A
Latitude: 35°46"53"N Map Number: 145 |Longitude: 121°19"56"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •

Pigeon Guillemot 0 3 0 8 06/18/89,01 J
TOTAL 8

Historically-nesting species (most recent known date)

Pelagic Cormorant ND ND ND 46 1979(Sowls et al. 1980) f
Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

Western Gull ND ND ND 14 1979(Sowls et al. 1980)

I
i
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CA Colony Number: SL-354-02 Colony Name: Ragged Point South
USFWS Colony Number: 477-041"

i Latitude: 35o45'24"N Map Number: 145
• q

Longitude: 121°19'28"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 1 2 0 2 06/18/89,01
TOTAL 2

i
CA Colony Number: SL-354-03 Colony Name: "3 Rooks"
USFWS Colony Number: 477-023

i Latitude: 35°45'06"N Map Number: 145Longitude: 121_19'07"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 22 23 0 48 06/18/89,01
Blk. Oystercatcher" 0 2 1 2 06/18/89,01

i Western Gull 6 22 6 12 06/18/89,01
TO_ 62

i CA Colony Number: SL-354-04 Colony Name: La Cruz RookUSFWS Colony Number: 477-006
Latitude: 35°42"23"N Map Number: 146

i Longitude: 121°18'45"W TOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Brandt's Cormorant" 308 408 0 678 05/24/89,04

I Western Gull 0 12 0 18 06/18/89,01TOTAL 696

Historically-nesting species (most recent known date)i

I Blk. Oystercatcher ND ND ND 2 1980(Sowls et al. 1980)

I CA Colony Number: SL-352-01 Colony Name: Piedras Blancas IslandUSFWS Colony Number: 477-007
Latitude: 35_9'52"N Map Number: 147

i Longitude: 121°17'18"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Brandt's Cormorant 1194 1377 0 2627 05/24/89,04

I Blk. Oystercatcher 0 1 1 1 06/12/89,01Western Gull 17 54 0 34 06/12/89,01
Pigeon Guillemot 0 17 5 29 06/12/89,01

I Rhinoceros Auklet" 0 3 0 3 06/12/89,01TOTAL 2694

Historically-nesting species (most recent known date)

Tufted Puffin ND ND ND 2 1979(Sowls et al. 1980)
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CA Colony Number: 8L-352-02 Colony Name: Point Piedras Blancas m
USFWS Colony Number: 477-042" i

Latitude: 35_9'45"N Map Number: 147

Longitude: 121°16'53"W I
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Blk. Oystercatcher 0 2 0 2 06/12/89,01 |
Western Gull 1 2 0 2 06/12/89,01

CA Colony Number: SL-352-03 Colony Name: Two rocks south of Point

USFWS Colony Number: 477-024 Piedras Blancas R
Latitude: 35_9'30"N Map Number: 147 l
Longitude: 121°16'02"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant" 3 6 0 7 06/12/89,01

Blk. Oystercatcher" 0 1 1 1 06/12/89,01

Western Gull 7 34 0 14 06/12/89,01 •
Pigeon Guillemot 0 2 0 5 06/12/89,01

TOTAL 27 i

CA Colony Number: SL-352-04 Colony Name: Point San Simeon

USFWS Colony Number: 477-038 i
Latitude: 35_8'00"N Map Number: 148 |
Longitude: 121°12'00"W

TOTAL

SPECIES NEST B_ SITE BIRDS CENSUS DATE, METHOD IBlk. Oystercatcher" 0 0 1 06/12/89,01

Western Gull" 5 7 0 10 06/12/89,01

Pigeon Guillemot 0 25 1 42 06/12/89,01 i
TOTAL 53 n

CA Colony Number: SL-352-05 Colony Name: South San Simeon I
USFWS Colony Number: 477-043"

Latitude: 35°37'05"N Map Number: 148

Longitude: 121°09'II"W iTOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pigeon Guillemot 0 9 1 22 06/12/89,01 •
TOTAL 22 J

t
.
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CA Colony Number: SL-352-06 Colony Name: Island south of Cayucos
USFWS Colony Number: 477-025 Point

i Latitude: 35_6'45"N Map Number: 149Longitude: 120°55'51"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CEMSU8 DATE, METHODBlk. Oystercatcher 0 6 1 6 06/12/89,01
TOTAL 6

I
CA Colony Number: SL-352-07 Colony Name: Morro Rock and Pillar
USFWS Colony Number: 477-026 Rook

I Latitude: 35_2'13"N Map Number: 150Longitude: 120°52'08"W
TOTAL

I SPECIES REST BIRD SITE BIRDS CENSUS DATE, METHODDbl.-cr. Cormorant" 10 20 0 24 06/13/89,01
Brandt's Cormorant" 53 59 0 117 06/13/89,01

m Pelagic Cormorant 24 78 0 53 06/13/89,01

| Western Gull 57 322 0 114 06/13/89,01
Pigeon Guillemot 0 14 0 24 06/13/89,01
TOTAL 332

I Historically-nesting species (most recent known date)Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

I CA Colony Number: SL-352-08 Colony Name: Fairbamk Point
USFWS Colony Number: 477-044"

Latitude: 35_I'05"N Map Number: 150Longitude: 120°50'38"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

I Dbl.-cr. Cormorant 138 150 0 331 06/13/89,01TOTAL 331

"CA Colony Number: SL-352-09 Colony Name: Morro Bay Spit
USFWS Colony Number: 477-046"

i Latitude: 35°21'33"N Map Number: 150Longitude: 120°51'24"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

I No nesting birds 0 0 0 0 1989(Massey 1989)TOTAL 0

Historically-nesting species (most recent known date)

I Least Tern 1 1 0 2 1983(CDFG, unpubl, data)

I
I
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CA Colony Number: SL-350-01 Colony Name: Spooner's Cove m

USFWS Colony Number: 477-027

Latitude: 35°16'21"N Map Number: 151 i

Longitude: 120°53'57"W g
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Pigeon Guillemot 0 33 I0 56 06/13/89,01 |
TOTAL 56

Historically-nesting species (most recent known date) m

Western Gull ND ND ND 2 1980(Sowls et al. 1980) I

CA Colony Number: SL-350-02 Colony Name: Point Buchon
USFWS Colony Number: 477-009

Latitude: 35°15'20"N Map Number: 151

Longitude: 120Q53'58"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 22 34 0 48 06/15/89,02;06/17/89,09

Blk. Oystercatcher 2 6 1 6 06/15/89,02;06/17/89,09 I _'
Western Gull" 12 49 3 40 06/15/89,02;06/17/89,09 I
Pigeon Guillemot 0 60 6 102 06/17/89,09

TOTAL 196 I

CA Colony Number: SL-350-03 Colony Name: Unnamed Rocks m
USFWS Colony Number: 477-010 |
Latitude: 35°14'40"N Map Number: 151

Longitude: 120°53'39"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 79 106 0 174 06/15/89,02;06/17/89,01

Blk. Oystercatcher 1 6 0 6 06/15/89,02
Western Gull 21 ii0 0 49 06/15/89,02;06/17/89,01 I
Pigeon Guillemot 0 97 3 242 06/15/89,02;06/17/89,01

TOTAL 471 i

CA Colony Number: SL-350-04 Colony Name: "Pup Rock and adjacent

USFWS Colony Number: 477-028 mainland"
Latitude: 35°13'18"N Map Number: 152 m
Longitude: 120°52'13"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Brandt's Cormorant" 595 729 0 1309 05/24/89,04

Blk. Oystercatcher 0 2 0 2 06/17/89,09 h
Western Gull 22 71 0 44 06/15/89,02;06/17/89,09 |TOTAL 1355

I
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CA Colony Number: SL-350-05 Colony Name: Lion Rook
USFWS Colony Number: 477-011

i Latitude: 35°13'03"N Map Number: 152Longitude: 120a52'17"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, _ODBrandt's Cormorant 126 155 0 277 05/24/89,04

Blk. Oystercatcher 0 1 0 1 06/15/89,02

i Western Gull 12 45 0 24 06/15/89,02Pigeon Guillemot 0 7 0 18 06/14/89,02
TOTAL 320

Historically-nesting species (most recent known date)

I Pelagic Cormorant ND ND ND 30 1972(Sowls et al. 1980)

I CA Colony Number: SL-350-06 Colony Name: Diablo Rook and adjaoentUSFWS Colony Number: 477-029 mainland
Latitude: 35°12'36"N Map Number: 152

i Longitude: 120_1'38"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Brandt's Cormorant 7 12 0 15 06/14/89,02

I Western Gull 13 25 0 26 06/14/89,02;06/15/89,02Pigeon Guillemot 3 3 0 5 06/15/89,02
TOTAL 46

i Historically-nesting species (most recent known date)Pelagic Cormorant ND ND ND 16 1980(Sowls et al. 1980)
Blk. Oystercatcher ND ND ND 2 1979(Sowls et al. 1980)

I CA Colony Number: SL-350-07 Colony Name: Diablo Canyon Nuolear
USFWS Colony Number: 477-030 Power Plant South

I Latitude: 35_2'07"N Map Number: 152Longitude: 120°50'39"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 52 71 0 114 06/15/89,02;06/17/89,02
Blk. Oystercatcher 0 1 0 1 06/17/89,02
Western Gull 14 20 0 28 06/17/89,02

i Pigeon Guillemot 2 19 0 48 06/17/89,02TOTAL 191

Historically-nesting species (most recent known date)

I Brandt's Cormorant ND ND ND i00 1980(Sowls et al. 1980)

|
I
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CA Colony Number: SL-350-08 Colony Name: "Double Rock Region" u

USFWS Colony Number: 477-031

Latitude: 35°II'39"N Map Number: 153

Longitude: 120°50'29"W q
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i

Pelagic Cormorant 8 20 0 18 06/14/89,02;06/17/89,01 ff
Blk. Oystercatcher" 0 3 0 3 06/14/89,02;06/17/89,01

Western Gull" 3 3 0 6 06/14/89,02;06/15/89,01 m

Pigeon Guillemot* 0 2 1 5 06/14/89,02 •
TOTAL 32

CA Colony Number: SL-350-09 Colony Name: Pecho Rock I

USFWS Colony Number: 477-032

Latitude: 35°I0'45"N Map Number: 153 i
Longitude: 120°49'00"W |

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD mm

Brandt's Cormorant 146 194 0 321 05/24/89,04 i
Western Gull 0 12 0 14 06/15/89,02
TOTAL 335

Historically-nesting species (most recent known date) B
Tufted Puffin" ND ND ND X 1909(Willett 1909) W

CA Colony Number: SL-350-I0 Colony Name: Smith and Whaler Islands I
USFWS Colony Number: 477-033

Latitude: 35°09'00"N Map Number: 154

Longitude: 120°45'15"W ITOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Blk. Oystercatcher 0 1 0 1 06/18/89,01

Pigeon Guillemot 2 7 0 18 06/18/89,01 l
TOTAL 19

Historically-nesting species (most recent known date) i
Western Gull ND ND ND 2 1979(Sowls et al. 1980) |

CA Colony Number: SL-350-II Colony Name: Port San Luis

USFWS Colony Number: 477-045" l
Latitude: 35°10'42"N Map Number: 154

Longitude: 120°44'44"W TOTAL i
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Blk. Oystercatcher 0 1 0 1 06/16/89,01

Pigeon Guillemot 0 11 4 19 06/16/89,01;06/17/89,01 l
TOTAL 20

I
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CA Colony Number: SL-350-12 Colony Name: Fossil Point
USFWS Colony Number: 477-034

i Latitude: 35°I0'26"N Map Number: 154Longitude: 120°43 '26"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODPelagic Cormorant 21 85 0 46 06/17/89,01
Blk. Oystercatcher 1 7 0 7 06/16/89,01

l Western Gull 5 24 0 21 06/16/89,01;06/17/89,01Pigeon Guillemot 0 77 17 131 06/16/89,01
TOTAL 205

I CA Colony Number: SL-350-13 Colony Name: "Shell Beach Rocks"
USFWS Colony Number: 477-035

l Latitude: 35"09'06"N Map Number: 155Longitude: 120°40'11"W
TOTAL

i SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBlk. Oystercatcher 4 11 1 11 06/14/89,02
Western Gull 9 19 0 18 06/14/89,02
Pigeon Guillemot 0 90 5 153 06/14/89,02

Rhinoceros Auklet" 0 5 0 5 06/14/89,02TOTAL 187

Historically-nesting species (most recent known date)

t Pelagic Cormorant ND ND ND 4 1979(Sowls et al. 1980)Heermann's Gull ND ND ND X 1980(Sowls et al. 1980)

i CA Number: SL-350-14 Name: "North Pismo Beach Rocks"
Colony Colony

USFWS Colony Number: 477-036
Latitude: 35°08'57"N Map Number: 155

l Longitude: 120_9'23"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 7 14 0 15 06/14/89,02Blk. Oystercatcher 2 3 0 3 06/13/89,02;06/14/89,02
Western Gull 5 10 0 10 06/13/89,02;06/14/89,02

i Pigeon Guillemot 0 61 14 104 06/14/89,02
Rhinoceros Auklet" 0 1 0 1 06/14/89,02
TOTAL 133

l CA Colony Number: SL-350-15 Colony Name: Oso Flaco Lake North
USFWS Colony Number: 477-047"

Latitude: 35°02'57"N Map Number: 156Longitude: 120°37"16"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Least Tern 3 6 0 6
1990 (D. Brewer, unpubl.
data)

TOTAL 6

!
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CA Colony Number: SL-350-16 Colony Name: Oso Flaco Lake South I
USFWS Colony Number: 477-037

Latitude: 35°01'14"N Map Number: 156 iLongitude: 120°37'26"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD INo nesting birds 0 0 0 0 1989(Massey 1989)
TOTAL 0

Historically-nesting species (most recent known date)

Least Tern ND 2 1 .X 1982(Bevier 1982) i

I
!
I

i

I
I

I

i
i
I
I

I
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I OOUNTIFJ NAINI_ND

I USFW8 MAP
501 (North) Santa Maria

and

I (North) Angeles
5O2 Los

I
1 ,

I The map on the facing and next page are indices to the
locations of colonies within the northern halves of USFWS Map

I Blocks 501 (Santa Maria) and 502 (Los Angeles). All colonies onthis map are numbered consecutively from north to south within
counties in 20' latitude California Map Blocks (i.e. 344 = 34o40 ,

i to 35°00'N; 342 = 34o20 , to 34°40'N; 340 = 34000 , to 34°20'N). Inthe tables following this map, estimates of the numbers of breeding
birds are presented under "Total Birds" for each species at each
colony, in order from north to south according to the CA colony

i number. Detailed locations of all colonies and subcolonies areindicated on sections of 7.5" quadrangle USGS topographic maps in
Volume II of this report.

I Numbers of breeding seabirds will vary from year to year.
Below are the approximate numbers and percentages of breeding

i seabirds within this region in 1989-1991:
Pelagic Cormorant ....................... 112 6.1%
Black Oystercatcher ..................... ii 0.6%

i Western Gull ............................ 28 I. 5%Least Tern .............................. 88 (I) 4.8%
Pigeon Guillemot ........................ 1,564 85.2%

I Rhinoceros Auklet ....................... 32 i. 7%Total ................................... 1,835

I
!
!
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SOUTHERN CALIFORNL% ISANT_mUUmRa_NDVeNTURACOUSTIES _gLANDAeaA

USFSS _ BLOCKS S0Z ((N_TNLARD] SAST_MARIA) AND 1
so2 ([](_T]_x_) LOS _G_r,_s) W

(Includes California Map Blocks 344, 342 and 340)

KEY TO TEBLES_ i
NEST - Raw count of the number of nests on the census day(s).
BIRD - Raw count of the number of birds on the census day(s), am
SITE - Raw count of the number of possible nest sites on the census Iday(s).
TOTAL BIRDS - Non-rounded estimate of the total number of breeding

birds in the census year (i.e. raw count(s) often adjusted with •
correction factor(s) [see methods]). Other codes: X, present and @
breeding; P, probably or possibly breeding.

CENSUS DATE - Date (i.e. month�day�year) of census(es). 1
CENSUS METHOD - See "How to use maps and tables" section for codes. |

Most common codes are: 01, boat census; 02, mainland census; 03,
landed on island (includes boat census); 04, aerial photo census;
05, burrow/crevice census; 07, mistnetting (mark-recapture). I

* - Newly-discovered colony, newly-discovered nesting species at I
a known colony, or newly-reported historical nesting.

ND - No data were collected or a complete count was not available. •
Historioally-nesting species - Species were not found nesting in |

1989-1991 but nesting has been recorded previously; most recent
nesting data are indicated, am

For additional explanation of tables, see "How to use maps and |tables" section.

CA Colony Number: SL-344-01 Colony Name: Guadalupe Dunes North I
USFWS Colony Number: 501-023"
Latitude: 34°59'08"N Map Number: 157 I
Longitude: 120_8'19"W |

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i ,
Least Tern ND ND 0 X 1989(Massey 1989) |TOTAL 0

CA Colony Number: SB-344-01 Colony Name: Guadalupe Dunes South 1
USFWS Colony Number: 501-001
Latitude: 34°57'12"N Map Number: 158 •
Longitude: 120°38'44"W |

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Least Tern ND 30-40 0 40 1989(Massey 1989) |TOTAL 40

I
!
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I CA Colony Number: 8B-344-02 Colony Name: Mussel Point
USFWS Colony Number: 501-017"

i Latitude: 34°55'48"N Map Number: 159Longitude: 120°39 '46"W
TOTKL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Pelagic Cormorant 0 4 4 9 06/17/89,01Western Gull 0 5 0 7 06/17/89,01
Pigeon Guillemot 0 2 0 5 06/17/89,01

i TOTAL 21
CA Colony Number: SB-344-03 Colony Name: Point Sal

i USFWS Colony Number: 501-018 °Latitude: 34054' 12"N Map Number: 159
Longitude: 120040 '12 "W

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODWestern Gull 0 3 0 4 06/17/89,01
Pigeon Guillemot 0 18 5 45 06/17/89,01

i Rhinoceros Auklet 0 3 0 3 06/17/89,01TOTAL 52

I CA Colony Number: SB-344-04 Colony Name:
Lion Rock at Point Sal

USFWS Colony Number: 501-008
Latitude: 34_3'55"N Map Number: 159

I Longitude: 120_9'50"W TOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pelagic Cormorant" 0 2 2 4 06/17/89,01

8 Western Gull" 1 4 0 2 06/17/89,01
Pigeon Guillemot" 0 2 0 5 06/17/89,01

i TOTAL 11

CA Colony Number: SB-344-05 Colony Name: Point Sal Beach South

I USFWS Colony Number: 501-019"Latitude: 34°53'29"N Map Number: 159
Longitude: 120°38'28"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Pigeon Guillemot 0 3 0 8 06/17/89,01

i TOTAL 8

CA Colony Number: SB-344-06 Colony Name: Lions Head South

i USFWS Colony Number: 501-020"Latitude: 34°51'43"N Map Number: 160
Longitude: 120°36'43"W

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pigeon Guillemot 0 2 0 5 06/17/89,01

i TOTAL 5
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CA Colony Number: SB-344-07 Colony Name: San Antonio Creek (San w

USFWS Colony Number: 501-003, 501-024 Antonio Creek and

Purisima Point [Part])

Latitude: 34°47'16"N Map Number: 161 g
Longitude: 120°37'16"W

TOTAL ISPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Least Tern ND 6 0 6 1989(Massey 1989)

CA Colony Number: SB-344-08 Colony Name: Purisima Point (San

USFWS Colony Number: 501-003, 501-025 Creek and Purisima •
Point [Part]) M

Latitude: 34°45'21"N Map Number: 162

Longitude: 120_7'47"W TOTAL I
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Least Tern 22 36 0 36 1989(Massey 1989)

TOTAL 36 I

CA Colony Number: SB-344-09 Colony Name: Purisima Point South •

USFWS Colony Number: 501-021" m
Latitude: 34°45'00"N Map Number: 162

Longitude: 120_7'44"W

•TOTAL i
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

Pelagic Cormorant 3 4 0 7 06/17/89,01

Western Gull 0 5 2 7 06/15/89,02;06/17/89,01 •
Pigeon Guillemot 0 10 6 25 06/15/89,02;06/17/89,01 g

TOTAL 39

I
CA Colony Number: SB-344-10 Colony Name: Santa Ynes Estuary

USFWS Colony Number: 501-002 a
Latitude: 34°41'23"N Map Number: 163 |
Longitude: 120_6"06"W

TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •

Least Tern" ND 6 0 6 1989(Massey 1989) I
TOTAL 6

I
CA Colony Number: SB-342-01 Colony Name: North Honda

USFWS Colony Number: 501-022" •

Latitude: 34_7'13"N Map Number: 164 |
Longitude: 120°37"55"W

TOTAL

_ SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD •

Pigeon Guillemot 0 _, 79 0 198 06/17/89,01 J

TOTAL 198

I
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CA Colony Number: SB-342-02 Colony Name: Mainland and rocks east
USFWS Colony Number: 501-010 of Destroyer Rock

i Latitude: 34_36'00"N Map Number: 164Longitude: 120_38 '26"W
TOTAL

I SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHODBlk. Oystercatcher" 0 1 0 1 06/15/89,02
Pigeon Guillemot 1 59 13 148 06/15/89,02;06/17/89,01

i Rhinoceros Auklet ° 0 5 0 5 06/15/89,02
TOTAL 154

I CA Colony Number: SB-342-03 Colony Name: Destroyer RockUSFWS Colony Number: 501-009
Latitude: 34_6'10"N Map Number: 164

I Longitude: 120°38'40"W TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD

i Pigeon Guillemot 0 26 6 65 06/17/89,01
TOTAL 65

I CA Colony Number: SB-342-04 Colony Name: Point ArguelloUSFWS Colony Number: 501-011
Latitude: 34°34'38"N Map Number: 165

I Longitude: 120°38'49"W TOTAL
SPECIES NEST BIRD SITE BIRDS CENSUS DATE, M_"_HOD
Pelagic Cormorant 42 54 3 92 06/15/89,02;06/16/89,01;

I 06/17/89,01
Blk. Oystercatcher 2 6 0 6 06/15/89,02
Western Gull 3 6 0 6 06/15/89,02;06/17/89,01

I Pigeon Guillemot 0 386 39 953 06/15/89,02;06/16/89,01;06/17/89,01
Rhinoceros Auklet 0 24 1 24 06/16/89,01

I TOTAL 1081

CA Colony Number: 8B-342-05 Colony Name: Rocky Point

USFWS Colony Number: 501-012Latitude: 34_3'45"N Map Number: 165
Longitude: 120°38'II"W

I TOTALSPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD
Blk. Oystercatcher 0 2 0 2 06/16/89,01

Pigeon Guillemot 0 31 13 78 06/17/89,01
TOTAL 80

I
I
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CA Colony Number: SB-342-06 Colony Name: Point Conception i

USFWS Colony Number: 501-013

Latitude: 34_6'54"N Map Number: 166 ILongitude: 120°28'13"W
TOTAL

SPECIES NEST BIRD SITE BIRDS CENSUS DATE, METHOD i
Blk. Oystercatcher 0 2 0 2 06/16/89,01

Western Gull" 0 2 1 2 06/16/89,01

Pigeon Guillemot 0 17 5 29 06/16/89,01

TOTAL 33 I

I

I
g
!
i

I

I
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I
I CB_2KNEL IBL_WD8WITIONAL PARK ARE_

I USFWS M_P BLOCKS
501 (Islands) Santa Maria,
502 (Islands) Los Angeles,

524 (Islands) Long Beach

I
I The map on the facing page is an index to the locations ofcolonies within the Channel Islands National Park area, including

San Miguel (SMI), Santa Rosa (SRI), Santa Cruz (SZI), Anacapa
(ANI), and Santa Barbara (SBI) islands (see map for the Southern

i Channel Islands for SBI) Colonies are located within the southern
a

halves of USFWS Map Blocks 501 (Santa Maria) and 502 (Los Angeles),
plus the northern islands of Block 524 (Long Beach). In the tables

I following the map, colonies are presented in the above islandorder. At each island, colonies are numbered in a clockwise
direction, starting at the northwest corner. Estimates of the

i numbers of breeding birds are presented under "Total Birds" foreach species at each colony. Detailed locations of all colonies and
subcolonies are indicated on sections of 7.5" quadrangle USGS
topographic maps in Volume II of this report.

I Numbers of breeding seabirds will vary from year to year.
Below are the approximate numbers and percentages of breeding

I seabirds within this region in 1991:
Leach' s Storm-petrel .................... 318 0.4%

I Ashy Storm-petrel ....................... 3135 3"7%%
Black Storm-petrel .......................
Brown Pelican ........................... 11,916 14.2%
Double-crested Cormorant ................ 2,463 2.9%

I Brandt 's Cormorant ...................... 24,220 28.8%Pelagic Cormorant ....................... 2,687 3.2%
Black Oystercatcher ..................... 267 0.3%
Black American Oy 1%

i AmericXn stercatcher .......... 3 <0.
a oystercatcher .................. H 0. 0%

Western Gull ............................ 21,252 25.3%
Pigeon Guillemot 3,218 3 8%

I Xantus Murrelet ........................ 1 760 2" 1%
!

eooeo Q .........i a B.Q O D.. # •

Cassin' s Auklet ......................... 12,566 14.9%
Rhinoceros Auklet ....................... 19 <0.1%

I Tufted Puffin ........................... I0 <0.1%Unidentified Cormorant .................. 2 <0.1
Unidentified Alcid, ..................... 17 <0.1%

i Total ................................... 84,127
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I SOUTHERN CALIFORMIACH_%NNEL ISLAHDS HATIONAL PARK AREA

1 us.s ]3  xs sol ([zsL ms] sx. so=
1 LOS ANGELES), AND 524 ([NORTH ISLAHDS] LONG BE3_E)

(Includes San Miguel Island [SMI], Santa Rosa Island [SRI],

l Santa Cruz Island [SZI], Anacapa Island [ANI], and SantaBarbara Island [SBI] )
i

KEY TO TABLES:

i NEST - Raw count of the number of nests on the census day(s)BIRD - Raw count of the number of birds on the census day(s).
SITE - Raw count of the number of possible nest sites on the census

I day(s) .TOTIL BIRDS - Non-rounded estimate of the total number of breeding
birds in the census year (i.e. raw count(s) often adjusted with

correction factor (s) [see methods]). Other codes : X, present and! breeding; P, probably or possibly breeding.
CENSUS DATE - Date (i.e. month/day/year) of census(es).
CENSUS METHOD - See "How to use maps and tables" section for codes.

Most common codes are: 01 boat census; 02 mainland census; 03
I l

landed on island (includes boat census); 04, aerial photo census;
05, burrow/crevice census; 07, mistnetting (mark-recapture).

I * - Newly-discovered colony, newly-discovered nesting species ata known colony, or newly-reported historical nesting•
ND - No data were collected or a complete count was not available.
Historically-nesting species - Species were not found nesting in

l 1989-1991 nesting has been recorded previously; most recent
but

nesting data are indicated.
For additional explanation of tables, see "How to use maps and

I tables" section.

CA Colony Number: SB-SMI-01 Colony Name: Point BennettUSFWS Colony Number: 501-014
Latitude: 34°02'01"N Map Number: 167
Longitude: 120_26' 37"W

i TOTAL CENSUSSPECIES NEST BIRD SITE BIRDS DATE, METHOD
Brandt's Cormorant 996 1210 0 2191 05/17/91,04;06/15/91,04

I Pelagic Cormorant 79 85 25 174 05/10/91,02Blk. Oystercatcher 0 6 0 6 05/10/91,02
Western Gull 277 476 42 638 05/10/91,02

I Cassin's Auklet 0 0 13 20 1991(R. DeLong, pars.comm• )
Unid. alcid 0 0 6 9 05/10/91,05

i TOTAL 3038

1
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CA Colony Number: SB-SMI-02 Colony Name: Castle Rook

USFWS Colony Number: 501-005

Latitude: 34°03'17"N Map Number: 167

Longitude: 120_6'26"W J
TOTAL CENSUS

SPECIES NEST BI_ SITE B_ DATE, METHOD I
Lch. Storm-petrel" 0 0 1968(Hunt et al. 1979)

Ashy Storm-petrel 1 1 0 200 1975-1977(Hunt et al.

1979)

Brandt's Cormorant 1962 2618 0 4316 05/17/91,04;06/15/91,04 •

Pelagic Cormorant 48 86 3 106 05/08/91,01

Blk. Oystercatcher 0 2 0 2 05/08/91,01

Western Gull 52 151 ii 126 05/08/91,01 •

Pigeon Guillemot 0 102 16 255 05/08/91,01 |
Xantus' Murrelet 1 1 0 2 1968(Crossin and

Brownell 1968) I
Cassin's Auklet 0 0 1743 2614 10/21/91,05

Rhinoceros Auklet" 0 1 0 1 06/10/91,01
TOTAL 7622

CA Colony Number: SB-SMI-03 Colony Name: Richardson Rook

USFWS Colony Number: 501-026" •
Latitude: 34°06'05"N Map Number: 168 |
Longitude: 120°31'06"W

TOTAL CENSUS m
SPECIES NEST BIRD SITE BIRDS DATE, METHOD •

Brandt's Cormorant 6 70 0 17 05/11/91,01
J

Pigeon Guillemot 0 9 0 22 05/11/91,01

TOTAL 39 I

CA Colony Number: SB-SMI-04 Colony Name: Northwest San Miguel •

USFWS Colony Number: 501-027" Island |
Latitude: 34a02'51"N Map Number: 167

Longitude: 120_5'39"W

TOTAL CENSUS I
SPECIES NEST BIRD SITE BIRDS DATE, METHOD

Brandt's Cormorant 11 38 38 31 05/11/91,01

Pelagic Cormorant 23 32 0 51 05/11/91,01 i
TOTAL 82 M

!

!
!
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I
CA Colony Number: SB-SMI-05 Colony Name: 8imonton Cove
USFWS Colony Number: 501-028"

I Latitude: 34°02'58"N Map Number: 169Longitude: 120_3'49"W
TOTAL CENSUS

I SPECIES NEST BIRD BITE BIRDS DATE, METHODPelagic Cormorant 1 2 0 2 05/11/91,01
Blk. Oystercatcher 1 5 0 7 05/11/91,01;1991

(G. Page, pets. comm.)

I Western Gull 19 56 0 38 05/11/91,01TOTAL 47

I CA Colony Number: BB-SMI-06 Colony Name: Harris Point to Cuyler
USFWS Colony Number: 501-015 HaEbor

I Latitude: 34°04'02"N Map Number: 170Longitude: 120_1"47"W
TOTAL CENSUS

i SPECIES REST BIRD BITE BIRDS DATE, METHODAshy Storm-petrel 0 3 1 P 1976(Hunt et al. 1979)
Brandt's Cormorant 1 6 0 3 05/11/91,01
Pelagic Cormorant 89 173 7 196 05/11/91,01

I Blk. Oystercatcher 4 27 1 27 05/11/91,01;06/07/91,03;07/12/91,01
Western Gull 27 98 22 98 05/11/91,01;06/07/91,03;

I 07/12/91,01Pigeon Guillemot 0 146 19 365 05/11/91,01
Xantus' Murrelet 0 0 0 P 1975-1977(Hunt et al.

1979)

I Cassin's Auklet" 2 1 17 28
05/11/91,05

Rhinoceros Auklet" 0 3 0 3 07/12/91,01
TOTAL 720

!
I
!
I
I
I
I
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CA Colony Number: SB-SMI-07 Colony Name: Prince Island 1
USFWS Colony Number: 501-004

Latitude: 34°03'29"N Map Number: 170

Longitude: 120_0'00"W 1TOTKL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD

Lch. Storm-petrel 0 7 0 114 1991,07 l
Ashy Storm-petrel i0 309 0 1154 1991,07 l
Black Storm-petrel" 0 ND 0 P 07/08/91,10;07/10/91,10

Dbl.-cr. Cormorant 230 259 0 552 06/15/91,04 l
Brandt's Cormorant 1601 1998 0 3522 06/15/91,04 |
Pelagic Cormorant 20 33 1 44 06/10/91,01

Blk. Oystercatcher 0 8 0 8 05/11/91,01

Western Gull 31 676 0 916 05/11/91,01 •

Pigeon Guillemot 0 238 1 405 05/11/91,01
1

Xantus' Murrelet 0 0 0 150 1975-1977(Hunt et al.

1979) ICassin's Au_let 0 85 5948 8922 10/22/91,05
Rhinoceros Auklet ° 0 15 0 15 06/09/91,01

Tufted Puffin" 0 4 3 i0 06/08/91,01 m
TOTAL 15812 |
Historically-nesting species (most recent known date)

Brown Pelican 200 ND ND 400 1939(Sumner 1939)

Common Murre ND ND ND X 1912(Wright and Snyder •
1913) 1

CA Colony Number: SB-SMI-08 Colony Name: Hoffman Point Area 1
USFWS Colony Number: 501-029"

Latitude: 34°02'42"N Map Number: 170 m

Longitude: 120_1'52"W |
TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD

Brandt's Cormorant 5 13 0 14 05/11/91,01 •
Pelagic Cormorant 7 14 0 15 05/11/91,01 J

Blk. Oystercatcher 0 4 0 4 05/11/91,01

Western Gull 0 4 2 4 05/11/91,01 1

Pigeon Guillemot 0 14 2 35 05/11/91,01 |
TOTAL 72

1

CA Colony Number: SB-SMI-09 Colony Name: Bay Point Area I
USFWS Colony Number: 501-016

Latitude: 34°02'II"N Map Number: 171 1
Longitude: 120°18'51"W g

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD am

Brandt's Cormorant" 2548 3938 0 5606 06/15/91,04 m
Pelagic Cormorant ii 15 0 24 05/11/91,01

Blk. Oystercatcher 0 1 0 1 05/11/91,01 m

Western Gull" 0 2 3 6 05/11/91,01 |
Pigeon Guillemot 0 9 0 22 05/11/91,01
TOTAL 5659

I
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I
CA Colony Number: SB-SMI-10 Colony Name: Cardwell Point West
USFWS Colony Number: 501-030 °

I Latitude: 34°01'13"N Map Number: 171Longitude: 120_21 '03 "W
TOTAL CENSUS

I SPECIEB NEST BIRD SITE BIRDS DATE, METHODPelagic Cormorant 21 22 0 46 05/11/91,01
Blk. Oystercatcher 0 2 0 2 05/11/91,01

i TOTAL 48

CA Colony Number: SB-SMI-11 Colony Name: Crook Point to Tyler

I USFWS Colony Number: 501-031* BightLatitude: 34°01'11"N Map Number: 172
Longitude: 120_22 '30"W

I TOTAL CENSUSSPECIES NEST BIRD SITE BIRDS DATE, METHOD
Pelagic Cormorant 7 10 0 15 05/11/91,01

i Blk. Oystercatcher 0 2 0 2 05/11/91,01Western Gull 2 19 6 16 05/11/91,01
TOTAL 33

I
CA Colony Number: SB-SMI-12 Colony Name: Tyler Eight to Adam's

I USFWS Colony Number: 501-032* CoveLatitude: 34°01'35"N Map Number: 167
Longitude: 120_25 '35"W

i TOTAL CENSUS
SPECIES NEST BIRD SITE BIRDS DITE, METHOD
Pelagic Cormorant 8 10 0 18 05/11/91,01
Western Gull 5 42 20 50 05/11/91,01

I Pigeon Guillemot 0 4 0 10 05/11/91,01TOTAL 78

I CA Colony Number: SB-SRI-OI Colony Name: Sandy Point (Sandy Point
USFWS Colony Number: 501-007, 501-033 to Carrington Point

[Part])

I Latitude: 34°01'35"N Number:Map 167

Longitude: 120°25 '35"W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATE, METHODBrandt's Cormorant 86 189 0 241 05/12/91,01
Pelagic Cormorant 11 35 2 24 05/12/91,01

I Blk. Oystercatcher 0 3 1 3 05/12/91,01Western Gull 0 3 3 6 05/12/91,01
TOTAL 274

I
I
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CA Colony Number: SB-SRI-02 Colony Name: Northwest Santa Rosa

USFWS Colony Number: 501-007, 501-034 Island (Sandy Point to

Carrington Point [Part]) 1
Latitude: 34°00'29"N Map Number: 173 g
Longitude: 120°12'47"W

TOTAL CENSUS lSPECIES NEST BIRD SITE BIRDS DATE, METHOD

Brandt's Cormorant 371 513 0 823 05/12/91,01;05/17/91,04;

06/15/91,04 ll

Pelagic Cormorant 38 55 0 84 05/12/91,01;06/15/91,04 1

Blk. Oystercatcher 0 2 0 2 05/12/91,01
lm

Western Gull 7 34 8 30 05/12/91,01;06/15/91,04

TOTAL 939 1
CA Colony Number: SB-SRI-03 Colony Name: Brockway Point _rea 1
USFWS Colony Number: 501-007, 501-035 (Sandy Point to 1

Carrington Point [Part] )
Latitude: 34°01'27"N Map Number: 174

Longitude: 120°08'29"W 1TOTKL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD

Pelagic Cormorant 49 i00 3 108 05/12/91,01 1

Blk. Oystercatcher 0 4 0 4 05/12/91,01

Western Gull 2 8 3 10 05/12/91,01

Pigeon Guillemot 0 3 0 8 05/12/91,01 •
TOTAL 130 1
Historically-nesting species (most recent known date)
Brandt's Cormorant 352 ND ND 704 1977(Hunt et al. 1977)

I
CA Colony Number: SB-SRI-04 Colony Name: Canada Verde to Santa

USFWS Colony Number: 501-007, 501-036 Rosa Island W Base •
(Sandy Point to 1
Carrington Point [Part])

Latitude: 34°01'I0"N Map Number: 175 1
Longitude: 120°06'08"W 1

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD 1

Brandt's Cormorant 919 1267 0 2030 05/12/91,01;06/15/91,04 1
Pelagic Cormorant 202 266 3 444 05/12/91,01;06/15/91,04 1

Blk. Oystercatcher 0 3 0 3 05/12/91,01

Western Gull i0 22 3 26 05/12/91,01;05/17/91,04 •
Pigeon Guillemot 0 26 6 65 05/12/91,01 1
TOTAL 2568

I
1
1
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I CA Colony Number: SB-SRI-05 Colony Name: Carrington Point (Sandy
USFWS Colony Number: 501-007, 501-037 Point to Carrington Point

I [Part] )Latitude: 34°02' 13"N Map Number: 176
Longitude: 120°03 '08 "W

I TOTAL CENSUSSPECIES NEST BIRD SITE BIRDS DATE, METHOD
Brandt's Cormorant 703 891 0 1547 05/12/91,01;05/17/91,04;

06/15/91,04

I Pelagic Cormorant 90 109 1 198 05/12/91,01;05/17/91,04
Blk. Oystercatcher 0 4 0 4 05/12/91,01
Western Gull 12 37 6 36 05/12/91,01;06/15/91,04

I Pigeon Guillemot 0 52 2 130 05/12/91,01TOTAL 1915

I CA Colony Number: SB-SRI-06 Colony Name: North Becher's Bay
USFWS Colony Number: 501-038 +

Latitude: 34°01'19"N Map Number: 176

I Longitude: 120°02'46"W TOTAL CENSUS
SPECIES NEST BIRD SITE BIRDS DATE, METHOD

I Pelagic Cormorant ii 42 0 24 05/09/91,01Blk. Oystercatcher 0 2 0 2 05/12/91,01
Western Gull 10 46 7 34 05/09/91,01;05/12/91,01

i _ 60

CA Colony Number: SB-SRI-07 Colony Name: South Becher's Bay

I USFWS Colony Number: 501-039"Latitude: 33°59'17"N Map Number: 177
Longitude: 120°01 '35"W

I TOTAL CENSUSSPECIES NEST BIRD SITE BIRDS DATE, METHOD
Pelagic Cormorant 59 180 1 130 05/09/91,01

i Blk. Oystercatcher 0 2 0 2 05/09/91,01Western Gull 2 7 1 6 05/09/91,01
Pigeon Guillemot 0 45 0 76 05/09/91,01
TOTAL 214

I
CA Colony Number: SB-SRI-08 Colony Name: East Point Area

I USFWS Colony Number: 524-014"Latitude: 33056'32"N Map Number: 178
Longitude: i19°58'27"W

i TOTAL CENSUSSPECIES NEST BIRD SITE BIRDS DATE, METHOD
Pelagic Cormorant 2 7 0 4 05/09/91,01
TOTAL 4

I
I

I-419

I
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CA Colony Number: SB-SRI-09 Colony Name: Sierra Pablo Area •

USFWS Colony Number: 501-040"

Latitude: 33°55'55"N Map Number: 179 1

Longitude: 120°01'20"W 1
TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS D_TE, METHOD m

Brandt's Cormorant 1 1 0 3 05/09/91,01 |
Pelagic Cormorant 28 48 0 62 05/09/91,01

Blk. Oystercatcher 0 2 0 2 05/09/91,01

Western Gull 0 2 2 4 05/09/91,01

Pigeon Guillemot 0 3 0 8 05/09/91,01 g
TOTAL 79

!
CA Colony Number: SB-SRI-10 Colony Name: Ford Point to Wreck

USFWS Colony Number: 501-041 ° Canyon m
Latitude: 33°54'51"N Map Number: 179 •

Longitude: 120°03'31"W
g

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD •

i

Pelagic Cormorant ii 34 0 24 05/09/91,01
TOTAL 24

I
CA Colony Number: SB-SRI-11 Colony Name: South Point Area

USFWS Colony Number: 501-042" I

Latitude: 33°53'46"N Map Number: 180 •

Longitude: 120°06'49"W
TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD

Brandt's Cormorant 1 1 0 3 05/12/91,01

Pelagic Cormorant 4 6 0 9 05/09/91,01;05/12/91,01

Blk. Oystercatcher 0 5 0 5 05/12/91,01 •

Western Gull 1 55 2 6 05/12/91,01 |
TOTAL 23

CA Colony Number: 8B-SRI-12 Colony Name: Cluster Point South I

USFWS Colony Number: 501-043"
I

Latitude: 33°54"51"N Map Number: 181

Longitude: 120°09'21"W TOTAL CENSUS I

SPECIES NEST BIRD SITE BIRDS DATE, METHOD

Pelagic Cormorant 2 2 0 4 05/12/91,01 •
TOTAL 4 |

I
I

1-420

1 1
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I CA Colony Number: SB-SRI-13 Colony Name: Bee Rock Mainland Area
USFWS Colony Number: 501-044 +

I Latitude: 33°57'07"N Map Number: 182Longitude: 120°II'43"W
TOTAL CENSUS

i BPECIEB NEST BIRD BITE BIRDS DATE, METHODBrandt's Cormorant 1 6 0 3 05/12/91,01

Pelagic Cormorant 13 18 0 29 05/12/91,01
Blk. Oystercatcher 0 1 1 1 05/12/91,01

i Western Gull 1 57 4 i0 05/12/91,0143

I CA Colony Number: 8B-SRI-14 Colony Name: Southwest Santa Rosa
USFWS Colony Number: 501-045 + Islan_

i Latitude: 33°58'55"N Map Number: 182Longitude: 120_3'07"W
TOTAL CENSUS

SPECIES NEST BIRD BITE BIRDS DATE, METHOD

I Pelagic Cormorant 8 39 1 18 05/12/91,01Blk. Oystercatcher 0 1 0 1 05/12/91,01
Western Gull 0 2 1 2 05/12/91,01

! I TOTAL 21

i CA Colony Number: BB-BZl-01 Colony Name: Fraser Point (KintonUSFWS Colony Number: 502-014, 502-015 Point to Diablo Point
CPert])

Latitude: 34°03'32"N Map Number: 183

I Longitude: I19°55'35"W TOTAL CENSUS
SPECIES NEST BIRD SITE BIRDS DATE, METHOD

I Brandt's Cormorant 24 107 0 67 05/13/91,01Pelagic Cormorant 26 34 6 57 05/13/91,01
Blk. Oystercatcher 0 8 1 8 05/13/91,01

i Western Gull 2 19 5 14 05/13/91,01Pigeon Guillemot 0 25 1 62 05/13/91,01
TOTAL 208

I
i
i
i
I
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CA Colony Number: BB-SZI-02 Colony Name: West Point Krea (Kinton g

USFWS Colony Number: 502-014, 502-016 Point to Diablo Point

CPart ]) ILatitude: 34°04'33"N Map Number: 183

Longitude: I19°54'34"W
TOTAL CENSUS

8PECIES NEST BIRD BITE BIRDS DATE, METHOD •

Brandt's Cormorant 464 823 1 129905/13/91,01
I

Pelagic Cormorant 29 50 0 6405/13/91,01

Blk. Oystercatcher 0 1 0 105/13/91,01 i
Western Gull 25 118 60 17005/13/91,01

Pigeon Guillemot 0 181 ii 45205/13/91,01

TOTAL 1986 IHistorically-nesting species (most recent known date)
Tufted Puffin ND ND ND X 1912(Wright and Snyder

1913) I

CA Colony Number: SB-SZI-03 Colony Name: Profile Point Area

USFWS Colony Number: 502-014, 502-017 (Kinton Point to Diablo R
Point [Part]) i

Latitude: 34°04'16"N Map Number: 184

Longitude: I19°52'22"W TOTAL CENSUS I
SPECIES NEST BIRD SITE BIRDS DATE, METHOD

Ashy Storm-petrel"

Brandt's Cormorant 244 519 % _705/06/91'06;05/13/91'0305/06/91,01 I
Pelagic Cormorant 26 32 0 5705/06/91,01

Blk. Oystercatcher 2 20 2 2005/06/91,01;05/13/91,03

BxA Oystercatcher" 0 1 0 105/06/91,01
Western Gull 4 45 14 3605/06/91,01 m
Pigeon Guillemot 14 146 4 36505/06/91,01;05/13/91,06

TOTAL 554 I

CA Colony Number: SB-SZI-04 Colony Name: Cueva Valdaze Area
USFWS Colony Number: 502-014, 502-018 (Kinton Point to Diablo i

Point [Part]) l

Latitude: 34°03'32"N Map Number: 185

Longitude: 119°49'32"W TOTAL CENSUS I
SPECIES NEST BIRD SITE BIRDS DATE, METHOD

Brandt's Cormorant 16 19 0 4505/05/91,01 l

Pelagic Cormorant 10 23 5 2205/05/91,01;05/06/91,01 |
Blk. Oystercatcher 0 8 2 805/05/91,01;05/06/91,01

Western Gull 11 42 21 6405/05/91,01;05/06/91,01

Pigeon Guillemot 0 65 4 12905/05/91,01;05/06/91,01
TOTAL 268 l

I
I
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I
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I CA Colony Number: SB-SSI-05 Colony Name: Arch Rook to Diablo Point

USFWS Colony Number: 502-014, 502-019 (Kinton Point to Diablo

I Point [Part])Latitude: 34°03'18"N Map Number: 186

Longitude: 119°46 '39"W

i TOTAL CENSUSSPECIES NEST BIRD SITE BIRDS D_TE, METHOD

Pelagic Cormorant 14 18 1 31 05/05/91,01

Blk. Oystercatcher 1 7 2 7 05/05/91,03

I Western Gull 7 109 54 122 05/05/91,01
Pigeon Guillemot 0 33 0 82 05/05/91,01
TOTAL 242

I
CA Colony Number: SB-SZI-06 Colony Name: Diablo Rooks (Kinton

I USFWS Colony Number: 502-014, 502-020 Point to Diablo Point[Part] )
Latitude: 34°03'28"N Map Number: 186

Longitude: 119°45 '56"W

I TOTAL CENSUSSPECIES NEST BIRD SITE BIRDS DATE, METHOD

Ashy Storm-petrel 4 0 0 20 1976(Hunt et al. 1979)

I Blk. Oystercatcher 2 4 0 4 05/05/91,01Western Gull 27 32 4 62 05/05/91,01

Pigeon Guillemot 0 4 0 10 05/05/91,01

i Cassin's Auklet 1 1 18 28 05/05/91,01
TOTAL 124

I CA Colony Number: SB-SZI-07 Colony Name: Fry's Harbor to TwinUSFWS Colony Number: 502-021" Harbors

Latitude: 34°02'53"N Map Number: 187

I Longitude: I19°44'19"W TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD

i Pelagic Cormorant 4 7 0 9 05/05/91,01
Blk. Oystercatcher 0 6 0 6 05/05/91,01

Western Gull 0 63 16 32 05/05/91,01

Pigeon Guillemot 0 4 0 10 05/05/91,01

I TOTAL 57

I
i
I
I
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CA Colony Number: SB-BZI-08 Colony Name: "Sppit Rook" 1
USFWS Colony Number: 502-013
Latitude: 34°02'49"N Map Number: 187 1
Longitude: 119°43 '19 "W M

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD i
Ashy Storm-petrel 8 0 0 40 1976-1977(Hunt et al. l

19 9)
Blk. Oystercatcher 0 4 0 4 05/05/91,03
Western Gull" 8 36 0 16 05/05/91,03 i
Cassin's Auklet 3 0 0 i0 1977(Hunt et al. 1979}
TOTAL 70

I
CA Colony Number: SB-SZI-09 Colony Name: Pelican Bay Area
USFWS Colony Number: 502-022" i
Latitude: 34°02' 04"N Map Number: 187 |
Longitude : 119°42 '12"W

TOTAL CENSUS i

SPECIES NEST BIRD SITE BIRDS DATE, METHOD 1
Blk. Oystercatcher 0 5 0 5 05/05/91,01 l

Western Gull 0 15 7 14 05/05/91,01
Pigeon Guillemot 0 1 0 2 05/05/91,01 •
TOTKL 21

CA Colony Number: SB-SZI-10 Colony Name: Prisoner's Harbor Area •
USFWS Colony Number: 502-023"

1

Latitude: 34°01'05"N Map Number: 188

Longitude: i19_9'27"W ITOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD

Pelagic Cormorant 1 0 0 2 05/05/91,01 •
Blk. Oystercatcher 0 9 0 9 05/05/91,01 |
Western Gull 2 36 7 18 05/05/91,01

Pigeon Guillemot 0 8 0 20 05/05/91,01 m
TOTAL 49 |

CA Colony Number: SB-SZI-11 Colony Name: Coobe Point Northeast 1
USFWS Colony Number: 502-012, 502-024 (Coche Point to Cavern l

Point [Part])
Latitude: 34°02'36"N Map Number: 189 1
Longitude: I19_5'55"W l

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD m
Brandt's Cormorant" 7 19 0 20 05/05/91,01 |
Pelagic Cormorant" 6 15 0 13 05/05/91,06
Blk. Oystercatcher" 2 11 1 11 05/05/91,06
Western Gull 1 190 71 144 05/05/91,06 i
Pigeon Guillemot 0 35 0 88 05/05/91,06
TOTAL 276

I
1-424

i
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CA Colony Number: SB-SZI-12 Colony Name: Cavern Point Area (Coohe

USFWS Colony Number: 502-012, 502-025 Point to Cavern Point

[Pa_c] )Latitude: 34°03'05mN Map Number: 190

Longitude: I19_4'10"W

I TOTAL CENSUSSPECIES NEST BIRD SITE BIRDS DATE, HETHOD

Brandt's Cormorant" 12 24 1 34 05/05/91,01

Pelagic Cormorant* 7 18 2 15 05/05/91,01

Blk. Oystercatcher ° 0 2 0 2
05/05/91,01

Western Gull 12 92 40 104 05/05/91,01

Pigeon Guillemot 0 48 4 82 05/05/91,01

TOTAL 237

CA Colony Number: BB-SZI-13 Colony Name: Scorpion anchorage

; • USFWS Colony Number: 502-026"

1 Latitude: 34°02'46"N Map Humber: 190
Longitude: I19°33'03"W

TOTAL CENSUS

SPECIES NEST BIRD BITE BIRDS METHOD
DATE,

Brandt's Cormorant 1 2 0 3 05/04/91,01

Pelagic Cormorant 7 7 0 15 05/04/91,01

I Blk. Oystercatcher 0 4 0 4 05/04/91,01;05/05/91,01Western Gull 0 32 5 i0 05/04/91,01;05/05/91,01

Pigeon Guillemot 0 37 15 91 05/04/91,01;05/05/91,01

TOTAL 123

CA Colony Number: SB-SZI-14 Colony Name: Scorpion Rocks

USFWS Colony Number: 502-010
Latitude: 34°02'52"N Map Number: 190

Longitude: 119_2'47"W

TOTAL CENSUSSPECIES NEST BIRD SITE BIRDS DATE, METHOD

Ashy Storm-petrel 0 63 93 140 1991,05

• Pelagic Cormorant" 9 ii 2 20 05/04/91,06

| Blk. Oystercatcher 0 1 0 1 05/04/91,01

Western Gull 63 18 14 154 05/02/91,06;05/04/91,03

Pigeon Guillemot 0 11 3 28 05/02/91,06

Xantus' Murrelet 0 0 0 18 05/03/91,10; 05/20/91,10Cassin's Auklet 0 44 364 546 1991,05
TOTAL 907

Historically-nesting species (most recent known date)Brown Pelican 80 ND ND 160 1975(Anderson et al.

1975)

Dbl.-cr. Cormorant ND ND ND X 1895(Beck 1899)

1

1
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CA Colony Number: SB-SZI-15 Colony Name: San Pedro Point Area m
USFWS Colony Number: 502--027"

Latitude: 34°02'27"N Map Number: 191 •
Longitude: I19°31'48"W

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD i
Brandt's Cormorant 5 12 0 14 05/05/91,01 l
Pelagic Cormorant 51 54 0 112 05/02/91,01;05/05/91,01
Blk. Oystercatcher 0 5 0 5 05/02/91,01;05/05/91,01
Western Gull 5 20 4 18 05/02/91,01;05/05/91,01 B
Pigeon Guillemot 0 16 4 34 05/02/91,01;05/05/91,01
TOTAL 183

I
CA Colony Number: SB-SZI-16 Colony Name: Sandstone Point West
USFWS Colony Number: 524-015"
Latitude: 33°59'19"N Map Number: 192 •
Longitude: i19_5'36"W

mm

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD i
i

Western Gull 0 3 2 4 05/02/91,01
TOTAL 4

I
CA Colony Number: SB-SZI-17 Colony Name: Isthmus South
USFWS Colony Number: 524-016" i

Latitude: 33°59'16"N Map Number: 192 •
Longitude: 119_7'58"W

i

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD
Pelagic Cormorant 1 2 1 2 05/02/91,01
Blk. Oystercatcher 0 5 2 5 05/02/91,01

CA Colony Number: SB-SZI-18 Colony Name: Valley Anchorage to Coches
USFWS Colony Number: 524-017" Prietas Anohorage •
Latitude: 33°58'44"N Map Number: 193 l

Longitude: I19°40'51"W

TOTAL CENSUS ISPECIES NEST BIRD SITE BIRDS DATE, METHOD
Blk. Oystercatcher 0 5 1 5 05/02/91,01
BxA Oystercatcher 0 1 0 1 05/02/91,01 • i
Western Gull 1 27 i0 22 05/02/91,01 |
Xantus' Murrelet 0 0 0 P 1982(Hunt and Ingram

1982)

TOTAL 28 I

I

I
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I
CA Colony Number: SB-SZI-19 Colony Name: Bowen Point Area
USFWS Colony Number: 524-018 °

I Latitude: 33_37'40"N Map Number: 194Longitude: 119042 '58"W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATE, METHODPelagic Cormorant 2 3 0 4 05/03/91,01
Blk. Oystercatcher 0 1 0 1 05/03/91,01

i Western Gull 0 14 5 i0 05/03/91,01
TOTAL 15

I CA Colony Number: SB-SZI-20 Colony Name: Willows Anchorage RocksUSFWS Colony Number: 524-019" [Chum's _oios]
Latitude: 33°57'38"N Map Nmnber: 194

I Longitude: i19°45 '07"W TOTAL CENSUS
8PRCIBS REST BIRD SITE BIRDS DATE, METHOD

i Ashy Storm-petrel 3 51 74 iii 10/23/91,05Blk. Oystercatcher 0 4 1 4 05/03/91,06
Western Gull 0 12 9 18 05/03/91,06
Xantus' Murrelet 3 0 0 6 10/23/91,05

I Cassin's Auklet 4 0 1 i0 10/23/91,05.TOTAL 149

I CA Colony Number: SB-SZI-21 Colony Name: Punta Arena
USFWS Colony Number: 524-020 °

i Latitude: 33°57'44"N Map Number: 195
Longitude: 119°48 '45"W

TOTAL CENSUS
SPECIES NEST BIRD SITE BIRDS DATE, METHOD

I Blk. Oystercatcher 0 1 0 1 05/03/91,01Unid. alcid 0 0 5 8 05/03/91,01
TOTAL 9

I
CA Colony Number: SB-SZI-22 Colony Name: Gull Island

I USFWS Colony Number: 524-001Latitude: 33°57' 01"N Map Number: 195
Longitude: I19°49 '28 "W

TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATE, METHODAshy Storm-petrel 1 0 0 2 1977(Hunt et al. 1979)
Brandt's Cormorant 723 870 0 1591 06/15/91,04

I Pelagic Cormorant i0 14 0 22 05/03/91,01Blk. Oystercatcher 0 6 1 6 05/03/91,01
Western Gull 19 50 62 162 05/03/91,01
Pigeon Guillemot" 0 1 0 2 05/03/91,01

I 1 0 2 1976(Hunt et al. 1979)
Xantus' Murrelet 0

Cassin's Auklet 3 0 88 132 10/24/91,05
TOTAL 1919

I
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I
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CA Colony Number: SB-SZI-23 Colony Name: Kinton Point to Posa m

USFWS Colony Number: 524-021 ° Knohorage

Latitude: 33°59'34"N Map Number: 196 i
Longitude: 119°52'45"W

C]_8U8

SPECIE8 NEST BIRD SITE BIRDS DATE, METHOD •
Blk. Oystercatcher 0 2 1 2 05/03/91,01 E
Western Gull 0 15 5 i0 05/03/91,01
TOT2LL 12

CA Colony Number: SB-SZI-24 Colony Name: Black Point Northwest

USFWS Colony Number: 502-014, 502-028 (Kinton Point to Diablo

Point [Part]) iLatitude: 34°02'42"N Map Number: 197

Longitude: i19°53'26"W

TOTAL CENSUS I
SPECIES NEST BIRD SITE BIRDS D_TE, METHOD

Pelagic Cormorant 7 13 1 15 05/03/91,01

Blk. Oystercatcher 1 4 0 4 05/03/91,01

Western Gull 0 32 17 34 05/03/91,01 •

Pigeon Guillemot 0 1 0 2 05/03/91,01 J

TOTAL 55

!
CA Colony Number: VE-ANI-01 Colony Name: Anacapa Island-West

USFWS Colony Number: 502-007
Latitude: 34°00'41"N Map Number: 198 I
Longitude: I19_5'19"W

TOTAL CENSUS

SPECIE8 NEST BIRD SITE BIRDS DATE, METHOD i

Brown Pelican 5340 0 0 10680 1991(Gress 1992)

Dbl.-cr. Cormorant 360 0 0 720 1991(F. Gress, unpubl.

data) IBrandt's Cormorant 24 17 0 60 05/20/91,01;1991

(F. Gress, unpubl, data)

Pelagic Cormorant 69 57 0 146 05/20/91,01;1991 i

(F. Gress, unpubl, data) i
Blk. Oystercatcher 1 15 0 15 05/20/91,01

U

Western Gull 231 704 493 1448 05/20/91,01;1991

(F. Gress, unpubl, data) •

Pigeon Guillemot 6 14 3 47 05/20/91,01;1991

(F. Gress, unpubl, data)

Xantus' Murrelet" ND ND ND X 1991(F. Gress, unpubl.

data) i
TOTAL 13116

I
I
I
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I
CA Colony Number: VE-ANI-02 Colony Name: Anacapa Island-Middle

USFWS Colony Number: 502-008

I Latitude: 34°00'17"N Map Number: 199Longitude: 119_23 '39"W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATE, METHODBrandt's Cormorant 1 8 0 3 05/20/91,01

Pelagic Cormorant 38 55 0 84 05/20/91,01

i Blk. Oystercatcher 0 14 1 14 05/20/91,01
BxA Oystercatcher" 0 1 0 1 05/20/91,01

Western Gull 1530 1517 1625 6310 05/19/91,03;05/20/91,01;

05/25/91,03

I Pigeon Guillemot 2 0 0 4 1991(F. Gress, unpubl.data)
TOTAL 6416

I
CA Colony Number: VE-ILNI-03 Colony Name: _nacapa Island-East
USFWS Colony Number: 502-009

I Latitude: 34°00" 51"N Number: 199
Map

Longitude: 119_22 '02"W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATE, METHODPelagic Cormorant* 45 59 0 98 05/20/91,01;1991

(F. Gress, unpubl, data)

I Blk. Oystercatcher 0 5 0 5 05/20/91,01Western Gull 933 428 325 2516 05/20/91,01;05/24/91,03

Pigeon Guillemot 4 6 0 23 05/20/91,01;1991

(F. Gress, unpubl, data)

I Xantus' Murrelet 0 0 0 40 1975-1977(Sowls et al.1980)
TOTAL 2682

I Historically-nesting species (most recent known date)Unid. Storm-petrel* ND ND ND P 1912 (Wright and Snyder

1913)

i Brown Pelican 500 ND ND i000 1928(Hunt et al. 1979)Cassin's Auklet" ND ND ND X 1910(Willett 1910)

Tufted Puffin" ND ND ND X 1913(Howell 1917)

I
I
I
I
I
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CA Colony Number: SB-SBI-01 Colony Name: Shag Rock I
USFWS Colony Number: 524-007
Latitude: 33_9'15"N Map Number: 200 m
Longitude: I19°02'05"W _ CENSUS i

SPECIES NEST BIRD SITE BIRDS D_TE, METHOD

Dbl.-cr. Cormorant" 4 9 1 i0 05/21/91,01 E

Brandt's Cormorant" 2 4 0 6 05/21/91,01

Pelagic Cormorant" 2 3 0 4 04/13/91,01

Blk. Oystercatcher" 0 2 0 2 05/21/91,01 H
Western Gull 42 0 0 84 05/22/91,03 i

Pigeon Guillemot" 0 3 2 8 05/21/91,01

Xantus' Mttrrelet 4 2 ii 16 05/22/91,03 •

Cassin's Auklet" 0 0 1 2 05/22/91,03 i
TOTAL 132

Historically-nesting species (most recent known date) i

Tufted Puffin" ND 5 ND X 1912(Wright and Synder i
1913)

i

CA Colony Number: SB-SBI-02 Colony Name: Santa Barbara Island i

USFWS Colony Number: 524-008

Latitude: 33_8'37"N Map Number: 200 •

Longitude: 119°02'03"W i
TOTAL CENSUS

SPECIES NEST BI_ SITE BIRDS DATE, METHOD l
Lch. Storm-petrel" 0 0 167 1991,07

Ashy Storm-petrel 1 314 0 874 1991,07

Black Storm-petrel 0 51 0 200 1991,07

Brown Pelican 618 2 0 1236 06/15/91,04;1991 H

(T. Ingram, unpubl, data) i

Dbl.-cr. Cormorant 320 370 0 768 06/15/91,04

Brandt's Cormorant" 252 336 44 577 05/21/91,01;06/15/91,04 •

Pelagic Cormorant 19 26 1 42 04/13/91,01;05/21/91,01 m
Blk. Oystercatcher 0 16 4 16 04/13/91,01;05/21/91,01

Western Gull 3460 642 300 7520 1991,03

Pigeon Guillemot 6 96 24 238 05/21/91,01 |
Xantus' Murrelet 0 0 1421 1402 1991,05
Cassin's Auklet 0 22 66 132 1991,05

Unid. cormorant 1 1 0 2 05/21/91,01
TOTAL 13174

Historically-nesting species (most recent known date)

Am. Oystercatcher" ND ND ND P 1863(Baird et al. 1884, •

Grinnell and Miller 1944) |
Rhinoceros Auklet" ND ND ND P (Baird et al. 1884,

Howell 1917) i
Tufted Puffin ND ND ND 12 1897(Grinnell 1897)

I

I
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I
CA Colony Number: SB-SBI-0B Colony Name: Sutil Island
USFWS Colony Number: 524-009

I Latitude: 33_28'50"N Map Number: 200Longitude: 119°02 '50"W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS D_TE, METHODLch. Storm-petrel" 0 3 0 37 1991,07
Ashy Storm-petrel 0 83 0 586 1991,07

i Black Storm-petrel 0 36 0 74 1991,07Dbl.-cr. Cormorant 172 250 0 413 06/15/91,04
Brandt's Cormorant" 30 63 0 84 05/21/91,01
Blk. Oystercatcher 0 4 2 4 04/13/91,01

I Western Gull 37 44 0 74 05/21/91,01Pigeon Guillemot 0 15 2 38 04/13/91,01
Xantus' Murrelet 0 0 127 126 1991,05

I Cassin's Auklet 0 9 81 122 1991,05TOTAL 1558

I
I

I
I

I
I

I
I

I
I

I
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u81_18 MAP BLOCK I

524 (South Islands) ILong Beach

I

The map on the facing page is an index to the locations of
colonies on the Southern Channel Islands, including San W
Nicolas (SNI), San Clement. (CLI) and Santa Catalina (CAI)
islands. Santa Barbara Island (SBI) is shown on this map but •
data are summarized in the preceding section (Channel Islands m
National Park area). Colonies are located on USFWS Map Block
524 (Long Beach). In the tables following this map, colonies
are presented in the above island order. At each island, •
colonies are numbered in a clockwise direction, starting at mm

the northwest corner. Estimates of the numbers of breeding
birds are presented under "Total Birds" for each species at n
each colony. Detailed locations of all colonies and
subcolonies are indicated on sections of 7.5" quadrangle USGS

topographic maps in Volume II of this report. •

Numbers of breeding seabirds will vary from year to year.
Below are the approximate numbers and percentages of breeding

seabirds within this region in 1991: I

Black Storm-petrel ...................... P 0.0%
Brown Pelican ........................... PH 0.0% •
Double-crested Cormorant H 0 0% mi e o . . . o i e . o . e J n o •

Brandt 's Cormorant ...................... 5,145 44.4%
Black Oystercatcher ..................... 27 0.2% m
Western Gull ............................ 6,412 55.4% IXantus ' Murrelet X 0 0%& • m • • • • Q • • • D • • • o • • • • • • ! • •

Total ................................... II, 584

!
I
I
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SOU'lq[ERN C_LIFOI_gI_ iSOUTHERN CHANNEL ISLANDS AREA

USlqm MAP BLOCK 524: [SOUTH ISIS] LONG BEACH •
(Includes San Nicolas Island [SNI], San Clemente Island |

[CLI], and Santa Catalina Island [CAI])

KEY TO T_BLES: R
NEST - Raw count of the number of nests on the census day(s).

i

BIRD - Raw count of the number of birds on the census day(s).
SITE - Raw count of the number of possible nest sites on the census am

day(s) .
BIRDS - Non-rounded estimate of the total number of breeding

birds in the census year (i.e. raw count(s) often adjusted with •
correction factor(s) [see methods]). Other codes: X, present and i
breeding; P, probably or possibly breeding.

CENSUS DATE - Date (i.e. month/day�year) of census(es). i

CENSUS METHOD - See "How to use maps and tables" section for codes. •
Most common codes are: 01, boat census; 02, mainland census; 03, i

landed on island (includes boat census); 04, aerial photo census;
05, burrow/crevice census; 07, mistnetting (mark-recapture) . i

* - Newly-discovered colony, newly-discovered nesting species at
a known colony, or newly-reported historical nesting.

ND - No data were collected or a complete count was not available, m
Historloally-nestlng species - Species were not found nesting in |

1989-1991 but nesting has been recorded previously; most recent
nesting data are indicated. i

For additional explanation of tables, see "How to use maps and •
tables" section.

CA Colony Number: VE-SNI-01 Colony Name: Vizcaino Point South (San I
USFWS Colony Number: 524-011, 524-022 Nicolas Island [Part])
Latitude: 33°16"21"N Map Number: 201 m
Longitude: 119_34 •2I"W H

TOTAL CENSUS
SPECIES NEST BIRD SITE BIRDS DATE, METHOD

Blk. Oystercatcher 0 3 0 3 05/27/91,02 R
Western Gull 2819 0 0 5638 05/27/91,02
TOTAL 5641

!
CA Colony Number: VE-SNI-02 Colony Name: Vizcaino Point East (San
USFWS Colony Number: 524-011, 524-023 Nicolas Island [Part]) m
Latitude: 33°16'28"N Map Number: 201 i
Longitude : 119_34 •09 "W

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD •
i

Brandt's Cormorant 2313 2950 0 5089 06/15/91,04
TOTAL 5089

I
,I
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I
CA Colony Number: VE-SNI-03 Colony Name: Thousand Springs_rea (San
USFWS Colony Number: 524-011, 524-024 Nicolas Island [Part])

I Latitude: 33o16'53"N Map Number: 202Longitude: i19°31'24"W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS D_TE, METHODBlk. Oystercatcher 0 3 0 3
Western Gull 0 4 2 4

CA Colony Number: VE-SNI-04 Colony Name: Light Point West (San

I USFWS Colony Number: 524-011, 524-025 Nicolas Island [Part])Latitude: 33°15'39"N Map Number: 202
Longitude: I19_8'26"W

I TOTAL CENSUSSPECIES NEST BIRD SITE BIRDS D_TE, METHOD
Western Gull 1 2 0 2 05/26/91,01

i TOTAL 2

CA Colony Number: VE-SNI-05 Colony Name: Dutch Harbor Area (San

I USFWS Colony Number: 524-011, 524-026 Nicolas Island [Part])Latitude: 33°13'12"N Map Number: 203
Longitude: 119_9'09"W

i TOTAL CENSUSSPECIES NEST BIRD SITE BIRDS DATE, NETHOD
Blk. Oystercatcher 0 2 0 2 05/26/91,02
Western Gull 3 6 0 6 05/26/91,01

I TOTAL 8

I CA Colony Number: VE-SNI-06 Colony Name: Elephant Seal Beach AreaUSFWS Colony Number: 524-011, 524-027 (San Nicolas Island [Part])
Latitude: 33°13'49"N Map Number: 204

i Longitude: I19_1'29"W TOTAL CENSUS
SPECIES NEST BIRD BITE BIRDS DATE, METHOD

i Blk. Oystercatcher 0 3 0 3 05/26/91,02
Western Gull 42 207 1 86 05/26/91,01;05/26/91,02
TOTAL 89

!
I
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CA Colony Number: VE-SNI-07 Colony Name: Cormorant Rook Area (San m
USFWS Colony Number: 524-011, 524-028 Nicolas Island [Part])
Latitude: 33_14'33"N Map Number: 201
Longitude: 119_33' 17"W

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD m
Blk. Oystercatcher 0 12 4 12 05/26/91,02 |
Western Gull 86 331 65 302 05/26/91,02
TOTAL 314

Historically-nesting species (most recent known date) B
Brown Pelican" ND ND ND P 1945(Rett 1947, Hunt et

al. 1979

Dbl.-cr. Cormorant" ND ND ND P 1962-1964(Townsend 1968) •
Brandt's Cormorant 50 ND ND i00 l_76(Hunt et al. 1979) |

CA Colony Number: LA-CLI-01 Colony Name: Castle Rock H
USFWS Colony Number: 524-029"

EE

Latitude: 33°02 '03"N Map Number: 215
Longitude: 118_36 '52 "W R

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD
Western Gull 0 5 1 2 05/29/91,01 •
TOTAL 2 |
Historically-nesting species (most recent known date)

Brandt's Cormorant" 1 ND ND 2 1975(Hunt et al. 1979) I
m

CA Colony Number: LA-CLI-02 Colony Name: Bird Rook (Bird Rock and
USFWS Colony Number: 524-012, 524-030 Northwest San Clemente •

Island [Part])
Latitude: 33°02'15"N Map Number: 215
Longitude: i18_35' 24"W

TOTAL CENSUS i
SPECIES NEST BIRD SITE BIRDS DATE, METHOD
Western Gull 22 80 5 54 05/29/91,01

TOTAL 54 IHistorically-nesting species (most recent known date)
Brandt's Cormorant 15 ND ND 30 1974(Jorgenson and

Ferguson 1984) •

I

I
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I CA Colony Number: LA-CLI-03 Colony Name: Northwest Harbor to
USFWS Colony Number: 524-012, 524-031 Wilson Cove (Bird Rock

I and Northwest SanClemente Island [Part])
Latitude: 33°01' 14 nN Map Number: 215

I Longitude: i18°33 '49"W
TOTAL CENSUS

SPECIES NEST BIRD SITE BIRD8 D]kTE, METHOD
Western Gull 3 5 0 6 05/29/91,01

I Xantus' Murrelet" ND ND ND X 1977(Hunt et al. 1979)TOTAL 6

Historically-nesting species (most recent known date)

I Brandt's Cormorant 2 ND ND 4 1976(Hunt et ai.1979)

I CA Colony Number: LA-CLI-04 Colony Name: Pyramid CoveUSFWS Colony Number: 524--032"

Latitude: 32°49'14"N Map Number: 216

i Longitude: i18_24 '05"W
TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD
NO nesting birds 0 0 0 0 05/29/91,01

| oHistorically-nesting species (most recent known date)
Brandt's Cormorant" 2 ND ND 4 1976(Hunt et al. 1979)

I
CA Colony Number: LA-CLI-05 Colony Name: China Point Island
USFWS Colony Number: 524--033"

i Latitude: 32°48'13"N Map Number: 216Longitude: i18_25" 49"W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATE, METHODWestern Gull 1 7 0 2 05/29/91,03
TOTAL 2

I CA Colony Number: LA-CLI-06 Colony Name: Lost Point South
USFWS Colony Number: 524-034"

i Latitude: 32_50'43"N Number: 217
Map

Longitude: 118_29 '05"W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRD8 DATE, METHODBrandt's Cormorant 20 57 0 56 05/29/91,01
Western Gull 1 5 1 4 05/29/91,01

I TOTAL 60

1
I
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CA Colony Number: LA-CLI-07 Colony Name: Mail Point South (Seal q

USFWS Colony Number: 524-013, 524-035 Cove to Lost Point

[Part] ) ILatitude: 32"52'47"N Map Number: 218

Longitude: 118"30030"W
TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD n

Western Gull 2 27 5 14 05/29/91,01
TOTAL 14

Historically-nesting species (most recent known date) I
Brandt's Cormorant 4 ND ND 8 1976(Hunt et al. 1979) n

CA Colony Number: LA-CLI-08 Colony Name: Seal Cove Area (Seal Cove I
USFWS Colony Number: 524-013, 524-036 to Lost Point [Part])

Latitude: 32°54' 16"N Map Number: 218 im

Longitude ii 8°31 '44 "W
TOTAL CENSUS I

SPECIES NEST BIRD SITE BIRDS DATE, METHOD

Black Storm-petrel" 0 1 3 X 05/29/91,03 B
Blk. Oystercatcher 1 2 0 2 05/29/91,03 m
Western Gull 59 85 9 136 05/29/91,03

Xantus' Murrelet 1 ND ND X 1976(Hunt et al. 1979) •
TOTAL 138 |
Historically-nesting species (most recent known date)

Brandt's Cormorant 13 ND ND 26 1976(Hunt et al. 1979) I

CA Colony Number: LA-CAI-01 Colony Name: Lorenzo Beach to Stony

USFWS Colony Number: 524-037* Point
Latitude: 33_28'25"N Map Number: 205

Longitude: i18_33' 40"W

TOTAL CENSUS ISPECIES NEST BIRD BITE BIRDS DATE, METHOD

Western Gull 1 1 0 2 05/31/91,01

TOTAL 2 I

CA Colony Number: LA-CAI-02 Colony Name: Indian Rock & Emerald Bay

USFWS Colony Number: 524-038* j

Latitude: 33_27'57"N Map Number: 205

Longitude: 118°31 '32"W

TOTAL CENSUS ISPECIES NEST BIRD SITE BIRDS DATE, METHOD

Western Gull 6 11 0 12 05/31/91,01

TOTJKL 12 n

I
n
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I CA Colony Number: LA-CAI-03 Colony Name: Ship Rock
USFWS Colony Number: 524-039"

I Latitude: 33°27'47"N Map Number: 206Longitude: I18°29'27"W
TOTAL CENSUS

I SPECIES NEST BIRD BITE BIRDS DATE, METHOD• Western Gull 0 2 1 2 05/31/91,03
TOTAL 2

t Historically-nesting species (most recent known date)Dbl.-cr. Cormorant ND ND ND X (Howell 1917)
Brandt's Cormorant ND ND ND X (Howell 1917)

I CA Colony Number: L_-CAI-04 Colony Name: Bird Rock
USFWS Colony Number: 524-010

I Latitude: 33_7'04"N Map Number: 206Longitude: 118°29'11"W
TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD

I Blk. 1 2 1 2Oystercatcher" 05/31/91,03
Western Gull 25 0 0 50 05/31/91,03
TOTAL 52

I Historically-nesting species (most recent known date)Brandt's Cormorant 5 ND ND X 1904(Willett 1912)
Xantus' Murrelet 1 2 0 2 1967(Hunt et al. 1979)

t
CA Colony Number: LA-CAI-05 Colony Name: Isthmus Cove Area
USFWS Colony Number: 524-040"

I Latitude: 33_6'43"N Map Number: 206Longitude: 118_9'54"W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATE, METHODWestern Gull 6 14 3 18 05/31/91,01
TOTAL 18

I CA Colony Number: LA-CAI-06 Colony Name: Blue Cavern Point to
USFWS Colony Number: 524-041" Spouting Cave

I Latitude: 33_6'45"N Number: 206
Map

Longitude: i18_8'31"W
TOTAL CENSUS

i SPECIES NEST BIRD SITE BIRDS DATE, METHODWestern Gull 3 7 0 6 05/31/91,01
TOTAL 6

I
i
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CA Colony Number: LA-CAI-07 Colony Name: Empire Landing Area I
USFWS Colony Number: 524-042"
Latitude: 33_5'46"N Map Number: 207
Longitude: I18°26'17"W |

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD i
Western Gull 2 3 0 4 05/31/91,01 |TOTAL 4

CA Colony Number: LA-CAI-08 Colony Name: Italian Gardens I
USFWS Colony Number: 524-043"
Latitude: 33°24'50"N Map Number: 208 •
Longitude: I18°23'01"W Q

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD Bl
Western Gull 1 1 0 2 05/31/91,01 I
TOTAL 2

I
CA Colony Number: LA-CAI-09 Colony Name: Whites Landing
USFWS Colony Number: 524-044"
Latitude: 33°23'45"N Map Number: 208
Longitude: 118°22"11"W

TOTAL CENSUS iSPECIES NEST BIRD SITE BIRDS DATE, METHOD
Western Gull 2 3 0 4 05/31/91,01
TOTAL 4

!
CA Colony Number: LA-CAI-10 Colony Name: Toyon Bay
USFWS Colony Number: 524-045' i
Latitude: 33°22'30"N Map Number: 209 l
Longitude: i18°21'13"W

TOTAL CENSUS '1
SPECIES NEST BIRD SITE BIRDS DATE, METHOD
Western Gull 1 3 1 4 05/31/91,01

TOTAL 4 I

CA Colony Number: LA-CAI-11 Colony Name: Descanso Bay
USFWS Colony Number: 524-046" B}
Latitude: 33°21'06"N Map Number: 209 |
Longitude: 118°19'41"W

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD ,
Western Gull 1 1 0 2 05/31/91,01

lm

TOTAL 2 i

I
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I CA Colony Number: LA-CAI-12 Colony Name: Pebbly Beaoh South
USFWS Colony Number: 524-047"

I Latitude: 33°19'52"N Map Number: 210Longitude: 118°18 '26"W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATE, METHODWestern Gull 1 163 0 2 05/31/91,01
TOTAL 2

i CA Colony Number: LA-CKI-13 Colony Name: East End Light
USFWS Colony Number: 524-048 °

I Latitude: 33°18'I0"N Map Number: 210Longitude: 118°18 '49 "W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATE, METHODWestern Gull 1 6 0 2 05/31/91,01
TOTAL 2

I CA Colony Number: LA-CAI-14 Colony Name:Silver Canyon Landing Area
USFWS Colony Number: 524-049*

i Latitude: 33°19"12"N Map Number: 211.Longitude: 118O23 "46"W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATE, METHODWestern Gull 4 5 0 8 05/31/91,01
TOTAL 8

CA Colony Number: L_-CAI-15 Colony Name: China Point North
USFWS Colony Number: 524-050 °

.i Latitude: 33°19'56"N Map Number: 212
W Longitude: I18O28 '15"W

TOTAL CENSUS

'l, SPECIES NEST BIRD SITE BIRDS DATE, METHOD

| Western Gull 2 15 0 4 05/31/91,01
TOTAL 4

I CA Colony Number: LA-CAI-16 Colony Name: Little Harbor Area
USFWS Colony Number: 524-051"

i Latitude: 33°23' 13"N Map Number: 213Longitude : 118°28 '39"W
TOTAL CENSUS

i SPECIES NEST BIRD SITE BIRDS DATE, METHODWestern Gull 3 i0 2 i0 05/31/91,01
TOTAL 10

i
,
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CA Colony Number: LA-CAI-17 Colony Name: Catalina Harbor East w
USFWS Colony Number: 524-052"
Latitude: 33o25'06"N Map Number: 213 .I
Longitude: I18o29'13"W i

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD '_
Western Gull 2 5 1 6 05/31/91,01 |
TOTAL 6

CA Colony Number: na-C2&I-18 Colony Name: Catalina Head I
USFWS Colony Number: 524-053"
Latitude: 33_5'23"N Map Number: 214 i
Longitude: 118°30'47"W g

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD •
Western Gull 1 7 3 8 05/31/91,01 l
TOTAL S

CA Colony Number: LA-CAI-19 Colony Name: Cape Cortes to Whale Rook I
USFWS Colony Number: 524-054"
Latitude: 33°26'02"N Map Number: 214 "_
Longitude: 118°32'35"W e

TOTAL CENSUS

SPECIES NEST BIRD SITE BIRDS DATE, METHOD
Western Gull 2 7 3 i0 05/31/91,01 |
TOTAL i0

!
t
I
I
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' I LOB _GELZB _ ORANGE

\ OSl_S _]_ BLOCKS

g "_ 524 (Mainland)525SantaandLong_..laBeach

!
!
I The map on the facing page is the northern part of the indexto the locations of colonies within mainland portion of USFWS Map

Blocks 524 (Long Beach) and 525 (Santa Ana). The southern part of

I the index is found on the map at the front of the next section oftables (San Diego). All colonies on this map are numbered
consecutively from north to south within counties in 20' latitude
California Map Blocks (i.e. 334 = 33*40' to 34°00'N; 332 = 33*20'

to In the tables following this estimates of the
33*40'N) maps

numbers of breeding birds are presented under "Total Birds" for
each species at each colony, in order from north to south according

I to the CA colony number. Detailed locations of all colonies andsubcolonies are indicated on sections of 7.5" quadrangle USGS
topographic maps in Volume II of this report.

I Numbers of breeding seabirds will vary from year to year.
Below are the approximate numbers and percentages of breeding

i seabirds within this region in 1991:Black Oystercatcher ..................... 13 ND%
Western Gull ............................ 4 ND%

i Total ................................... ND
(Tern colonies will be included in the revision)

!
1
!
I
!
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SOUTHEP_ C_LIFORNI_

USFWS MAP BLOCKS 524 ([MAINLAND] LONG BEACH} AHD 525 (SANTA _)
(Includes California Map Blocks 334, 332 and 330)

t KEY TO TKBLES:

NEST - Raw count of the number of nests on the census day(s).

i BIRD - Raw count of the number of birds on the census day(s).SITE - Raw count of the number of possible nest sites on the census
day(s).

i TOTAL BIRDS - Non-rounded estimate of the total number of breeding
birds in the census year (i.e. raw count(s) often adjusted with
correction factor(s) [see methods] ). Other cedes: X, present and
breeding; P, probably or possibly breeding.

l CENSUS DJ&TE - Date (i.e. month/day/year) of census(es) .• CENSUS METHOD - See "How to use maps end tables" section for codes.
Most common codes are: 01, boat census; 02, mainland census; 03,

i landed on island (includes boat census) ; 04, aerial photo census;05, burrow/crevice census; 07, mistnetting (mark-recapture).
* - Newly-discovered colony, newly-discovered nesting species at

a known colony, or newly-reported historical nesting.

B ND - No data were collected or a complete count was not available.Historically-nesting species - Specie_ were not found nesting in
1989-1991 but nesting has been recorded previously; most recent

I nesting data are indicated.For additional explanation of tables, see "How to use maps and
tables" section.

i CA Colony Number: Colony Name: Marina Del Rey Breakwater
USFWS Colony Number: 524-055"

a Latitude: 33°57'38"N Map Number: 219Longitude: i18_27' 44"W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATE, METHODBlk. Oystercatcher 1 2 0 2 06/29/91,01
TOTAL 2

B CA Colony Number: Colony Name: San Pedro Bay
USFWS Colony Number: 524-056"

LI Latitude: 33°44'31"N Map Number: 220
m Longitude: 118o10 '19"W

TOTAL CENSUS

a SPECIES NEST BIRD SITE BIRDS DATE, METHODBlk. Oystercatcher 1 11 0 11 06/30/91,03
Western Gull 2 4 0 4 06/30/91,03

g TOTAL 15

!
.
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USFW8 MKP BLOCX i

545 San Diego i

• i
The map on the facing page is an index to the locations of i

colonies within USFWS Map Blocks 525 (Santa Ana) and 545 (San
Diego). Data for colonies in USFWS Map Block 525 (California t
Map Blocks 332 and 330) are found in the preceding section of J
tables. All colonies on this map are numbered consecutively
from north to south along the coast within counties in 20' m
latitude California Map Blocks (i.e. 332 = 33"20' to 33"40'N; l330 s 33"00' to 33"20'N; 324 = 32o40 ' to 33°00°N; 322 s 32o20 '
to 32°40'N). In the tables following this map, estimates of
the numbers of breeding birds are presented under "Total i
Birds" for each species at each colony, in order from north to m
south according to the CA colony number. In San Diego Bay,
colonies are numbered in a clockwise direction within each CA
map Block, starting at Point Loma and ending at the North |
Island breakwater. Detailed locations of all colonies and

subcolonies are indicated on sections of 7.5" quadrangle USGS d
topographic maps An Volume II of this report. |

Numbers of breeding seabirds will vary from year to year.
Below are the approximate numbers and percentages of breeding i
seabirds within this region in 1991: m

Western Gull ............................ 288 ND% i _
Total ................................... ND

(Tern colonies will be included in the revision) I

!
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SOUTHERN CALIFORNIA iUSFWS MAP BLOCK 545: SAN DIEGO

(Includes California Map Blocks 324 and 320) i
"_ KEY TO TABLES: I

NEST - Raw count of the number of nests on the census day(s).
BIRD - Raw count of the number of birds on the census day(s). I
SITE - Raw count of the number of possible nest sites on the census |

day(s) .
TOTAL BIRDS - Non-rounded estimate of the total number of breeding dkL

birds in the census year (i.e. raw count(s) often adjusted with •
correction factor(s) [see methods]). Other codes: X, present and
breeding; P, probably or possibly breeding.

CENSUS DATE - Date (i.e. month/day/year) of census(es), i
CENSUS METHOD - See "How to use maps and tables" section for codes. J

Most common codes are: 01, boat census; 02, mainland census; 03,
landed on island (includes boat census); 04, aerial photo census; m
05, burrow/crevice census; 07, mistnetting (mark-recapture). |

* - Newly-discovered colony, newly-discovered nesting species at
a known colony, or newly-reported historical nesting.

MD - No data were collected or a complete count was not available. W
Historically-nesting species - Species were not found nesting in g

1989-1991 but nesting has been recorded previously; most recent
nesting data are indicated.

For additional explanation of tables, see "How to use maps and W
tables" section.

i

CA Colony Number: Colony Name: La Jolla I
USFWS Colony Number: 545-009
Latitude: 32°50'55"N Map Number: 221
Longitude: I17°15'56"W i

TOTAL CENSUS

SPECIES NEST BiRD SITE BIRDS DATE, METHOD i
Western Gull 3 5 0 6 07/03/91,01 |
TOTAL 6

Historically-nesting species (most recent known date) i

Dbl.-cr. Cormorant" ND ND ND P 1930(Michener 1931) •
Brandt's Cormorant ND ND ND 6 1980(Sowls et al. 1980) l

CA Colony Number: Colony Name: Sea World I
USFWS Colony Number: 545-010"
Latitude: 32°45'57"N Map Number: 222 U
Longitude: i17°13'42"W |

TOTAL CENSUS
SPECIES NEST BIRD SITE BIRDS DATE, METHOD

Western Gull 2 3 0 4 07/13/91,02 •
TOTAL 4

!
" i
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I
CA Colony Number: Colony Name: Point Loma
USFWS Colony Number: 545-011 °

I Latitude: 32°40'44"N Map Number: 223Longitude: 117°14 '48"W
TOTKL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATEs METHODWestern Gull 1 7 4 i0 07/11/91,01
TOTAL i0

I
CA Colony Number: Colony Name: Shelter Islan_ Area
USFWS Colony Number: 545-012"

I Latitude: 32°42'59"N Map Number: 224• Longitude: 117°13 '18 "W
TOTAL CEKSUS

i SPECIES NEST BIRD SITE BIRDS DATE, METHODWestern Gull 2 9 3 i0 07/12/91,01
TOTAL i0

i CA Colony Number: Colony Name: Harbor Island
USFWS Colony Number: 545-013 °

i Latitude: 32°43 '32 "N Map Number: 224Longitude: 117°11 '56 "W
TOTAL CENSUS

I SPECIES NEST BIRD SITE BIRDS DATE, METHODWestern Gull 1 4 1 4 07/12/91,01
TOTAL 4

I CA Colony Number: Colony Name: North Island Naval Air
USFWS Colony Number: 545-003, 545-014 Station (North San Diego

i Bay [Part])Latitude: 32°42' 37"N Map Number: 224
Longitude: 117°12 '58"W

I TOTAL CENSUSSPECIES NEST BIRD SITE BIRDS DATE, METHOD
Western Gull 127 11 0 254 07/12/91,01;1991

(W. Everett and C.mm

, Winchell, unpubl, data)
TOTAL 254

i
i
i
i
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INDICES I
Index 1. Atphsl_tized index to the r_mes of seabird coLonies in Cat_for'nia.

I_CI_ MO. DATANAP
CA USRdS C]OLONYI/ANE LATITUDE LONGITUDE PAGEMO. 3
SFD-AL-IO _-010 Atmeda MaYal Air Stati_ 37.47'12'qI 122.19'4_'W 358 100
SFI-AL-01 429-067 Albany Hill _ 37-53'33mll 122-18'49'_ 356 97 •
NE-390-OT 379-029 ALbion Cow to Mavarro River 39.12'30aM 123-46'20%/ 316 ]6 II
SFB*SF-11 429-036 Atcatrmz Island 37.49'34q 122.25+20_/ 370 120
SFB-Slt-IO 429-099 Atviso PLant, Fond No. A1 37-26+11q 122.05+0"P_ 365 112
SFB-SI-03 430-004 ALviso Plant, Pond No. A16 37-26+31"N 121.37'43%/ 364 109
SFB-Sa-01 430-0¢2 Atvise Plant, Pm¢l No. A17 37-27_33ql 121.58t03_ 363 109 aSFB-Slt-02 430-003 Atviso PLant, Pond No. A18 37-26,49'qi 121-56,33%1 364 109
S_Ii-SR-O8 429-097 Atviso PLmt0 Pond No. A5 37.26'37_ 122*01'23%/ ]65 111
SFI-SR-07 _-096 At_so PLant, Pond No. A6 37-27'24"_1 122-01'2_ ]65 111
SFB-SR-06 429-095 At_so PLant, Pond No. A7 37-26,29tN 122-00'27_ 364 111 ISFB-$1-05 4,38-006 AL_so PLant, Pond No. A8 37.25'43"H 121"59'/_.'_!J 364 110
SFB-SIt-09 429*096 ALviso Plant, _ NO. !i2 37"26'22_ 122"02'52_ 365 111
SFIZ*SIt-04430-005 ALviso PLant, Pond Hos. A9 and AIO 37.26'57uN 121._'_ 364 109
_-NIX-(X3 502-009 Anacaps Island-East 34.00'51"tl 119-22'02_ /,29 199 •
_-AIII-02 502-{X)8 Ar_ Istmr_iddLe 34-G_)+17_1119"23'39'q_ 429 199 |'_q_-Alll-01 502-_)7 Anacape ]stmd-West _-00+41"tl 119-25'19_1 428 196
N0-]60-13 454-016 knderson Canym Rodcs ]6-09+07"M 121-]9+53%/ 385 137
ME-394-03 379-013 Anderson CLiffs 39-52+30'qI 123-54+30%/ 309 25 imm

S_-IM-0K 429-056 JmgeL Island 37-51+18MI 122-26+24%/ 34,8 76 •
SM-370-0K /,29-023 Am _ Istend 37.06+30Ri 122"20+09"W 344 7"2 I!
HU-4_)4-01 325-066 Arcata Bay Sand Islands 40.50+]6"11 124-0"/'13_ 303 15
$8-SZ1-05 502-019 Arch Roc_ to Diai_o Potr_ 34-03+18"11 119-L_+_]}%f 423 186
_-_-11 _-_ Arched Rock M._+_ 17_.97+_ 329 52 m
P10-35_-16 477-021 Arched penimula south of SalmonCreek 35-48+05_H 121-21+14%/ 394 144 ISFB-SM-(I3429-103 Batr Island, Pond No. AIO 37-31+01"11 122-13'52%/ 366 114
_-S_04 429-104 Bair Island, PondNo. A9 37.30'M_ 122-14'17_ ]67 114
S/_-SI_O_ 429-106 Emir Island, PondNo. Bl(East) 37-32'12'_ 122-12'25%/ ]67 114
SFB-SM-05 /_9-105 Bair island, PondNo. tl3 37-31'/_N 122*14'03%/ ]67 114 t
SFI-AL-11 429-076 BaLLona Bay 37.tWS,OOMI122*17'13%/ ]58 I_X) I1
SFB-AL-16 429-015 Baud0erg PLant No. 1, Pond NO. 10 37.]6'41'_ 122*08,41%/ 359 104
SFD-AL-19 429-082 Ba_Bl:erg PLant No. 1, Pond No. 68 37-35r53"M 122"06'39%/ 360 105
SFB-AL-18 429-081 8as/bet9 Plant No. 1, Pond No. 8A _'-35'49'_N 122"07'52_ 360 104 /
SFD-AL-20 429"083 _ Plant NO. 1, Pond1108. 1, 2, and 7 37-_'08'*II 122.07'30_ 360 106 |SFB-AL-17 429-080 _ Ptmt No. 1, PondNOs. 10 and 11 37-]6'42'*_ 122.08'17_ 339 104
SFB-AL-21 429-084 _ PLant No. 1, Pondlos. 2, 4, and 7 37-34+49_M 122-07'06'_ 360 106
SFB-AL-22 _-_9-005 BaumbergPLant No. 1, Pond Nos. 4, 5, and 7 37-34'51utl 122.06'33_ ]61 106
SFB-AL-04 429*070 Bay Bridge "Toll PLaza Point" 37.:,9'52aii 122"18'47"W 357 99 •
SFB-AL-12 429-077 Bay Fsra lsLund 37-1,&,]6"II 122.15'00%/ 358 102 II
SS-SMZ-09 50%016 Bay Point A_N 3_o02+11"tl 120-18'51%/ 416 171
$8-S_[-13 501-0_ Bee Rock NafnLand Area 33°57'07_ 120-11'43q,_ 421 182
_-05 _-_I _ _ 125 to Ti_ _ M'_'_ I_-17'_ 327 49 i
N0-360-17 454-052 BenchMark 223 ]6-0_'55_11 121-]6'53"J 386 138 IN0-]60-20 454-016 Bench Mark 247 ]6.02'11=M 121"3_'45%/ 386 139
M0-]62-18 454-029 Bonc_ Mark-227X ]6.23'21"M 121-54' 13%/ 380 133
SFD-SN-07 404-059 Benicis Point to Ar'w Point 38-02'32"M 122.09'08"_ 352 86
SFB-AL-03 429-069 Berkeley Pier 37-51'15"ti 122"20'29mW 356 96 •
SFI-AL-02 429-068 6erkeLey Yacht Ifarbor Break_ters 37-51'5_'M 122-19'06'_ 356 I!
N0-]62-09 454-009 Iltrd Island ]6-30'25"M 121-56'33%/ 378 130
_-374-09 429-007 llrd IsLr<l 37-49'27_11 122-32+09%/ 338 63
LA-CAI-OA 524-010 Bird Rock 33"27'04'qI 118"29'11%/ 439 206 _B
N0-362-03 454-006 Bird Rock ]6"35'31"N 121"$7'59"V 376 129 |RA-380-04 404-010 Bird Rock 38.13'49"N 122.59'35_,# 333 56
LA*CLT-02 524-030 Bird Rock 33.02'15"N 118.35'24md 436 215
S:B-SZ%-24502-028 Bteck Point Morth_est 34.02,42_M 119.53"_W 428 197
S0-384-04 404-026 BL&ckPoint to Ste_rt's Point 38-40,00"II 123.25'15%I 326 47 •
HU-410-14 325-024 Bt_k Rock 41-03,15_M 124.09'26%/ 296 14 8
LA-CAI-06 524-041 8Lu_ C_ern Point to Spoutir_ Caves 33-26'45"ti 118.28'31%/ 439 206
SFB-NA-05 429-057 BLuff Point to Paradise ray 37-53'47MM 122-27+37M_ 348 77
S0-380-03 404-045 ElodegaHarbor 38-19'21"M 123-02'30%/ 331 54 In
SO-380-01 404-038 Bodega Head 38.18'00"N 123-03'45%/ 331 54 |
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i Index 1. Continued.

S0-380-02 _6-008 Ik)dega Rock 38.17'68"M 123.02'50",1 331 56
ai NE-390-12 379-031 Ionee CLiffs 39"07'DON11123"42a4SmW318 38

I NA-374-11 629-027 Bonito Cove 37-49'30mM 122.31'00_ 339 63
W-SZI-19 526-018 _ Point Area 33.57'44)'tl 119.42'58_ 627 194
NE-390-15 379-033 |riclgepo_ IJnding 39.03'45"11 123-41'50=B 318 39
SS-S;II-03 501-035 iroc_my Point Arel 34.01 '27_ 120-08'29_ 418 174

I SFIi-CC-17 429-065 Brooks IsLand Area 37.53'47_11 122.21'1(Pa 356
!13-360-15 456-051 14act(Crock 36.08rO6Wll 121.38'53m,l 385 137
N0-360-14 456-017 _ Cre_ Rocks 36-08r2_M I21.39'28"V 385 137
Si-SlI-04 501-036 Cimde Verde to Si_I N Base 34.01'!0"M 120-(M'OGSV 418 175
N0-362-02 45&'044 Carrlery ItOll 36,36r47_11 I21-53'/_P_ 376 128

I S0"382"03 404"029 Canon GuLchto Stwq_ Beach 38.33'30qt 123-20'30%r 327 48LA-CAl-19 524-054 Cape Cortm to 41h_teRock 33.Z6'O2qll 118-32'35'_ 442 214
N0-356-08 477-003 Cape S_ Iqrtin 35-53'17_11 121,27'55"W 392 143
IE-3_-06 379"802 Cape Vizcaino 39.&3'3¢fli 123-49'55"d 310 28

I SB-SNI-IO 501-030 CardmLL Point Best 34-01'13_I 120.Z1'03_ 417 171
110-362-10 454-046 Carmel Hightm 36.30'00_ 121-56'22_ 378 130
SS-SR[-03 501-037 Carrington Point 34.02'13'qI 120-03'08"W 419 176
RE-2P)O*11379*009 Caskett Rod( 39.07'49"M t23-4.3'39",/ 317 37

I RE'392"09 379-023 C41Sp_Anchora_ 39.22'00"II 123.49'10'q_ 313 33
RE-392-10 3?9-037 Cmq_" Anchora_ to Point Cabri i Lo 39.21 '2"P'M 123.49'23md 313 33
LA-CI.]-01 524-029 Cxstte Rock 33.02'03"tl 118.38'52"V 436 215
DN-414-06 325-006 I:_tte Rock 41-45'37_ 1_4.15'00_ 288 3
SB-Slql-02 501-00S CastLe Rock 2;4.03'17_1i 120"_6'26q,/ 414 167

I R0-362-19 456-010 CastLe Rocks and Ratntsnci 36-22'35_1i 121-56'25_ 381 133
S_I*CC-11 629*060 C4_tro Point Aru ]7.56'08_ 122,24'SS"V 354 95
sr_-cc-13 629-062 castro Rocks 37.55'57_I 122.2_'ST"Y 355 95
LA-CAI-17 52_-052 CataLina llxrbo_ East 33-25'06qi 118-29'13'_ 442 213
LA-CAt-18 524-053 CataLina ked 33-2S'23"M 118-50'47_q_ 442 214

I LA-G4X-13 52_-0_8 C41tllLim Is|lid East End Light 33.18'10'ql 118-18'49_ 441 210ME-3_-09 379-030 CawrwJgh Cove to Gunderson Rock _-0_'00"II 123-_;'00%1 317 37
• Sa-SZ]-12 502-025 Cavern Point Aree _*(I3'05mII 119-3_'10_ 425 190
NU-_K)6-03325-068 CentraL I_i_tclt Bay 60-47'&8"11 124-11'09_ 304 16

I RE-392-02 379-019 C_adbou_e Rocks 39-37'02"N 123.47'00%r 311 30
SFD-SlI-11 629-100 CharLeston SLOUgh 37-26']3"N 122.0S,22%r 366 112
LA-C1.I-05 524-033 Chirm Point IsLand 32-_8'13"N 118.:)5'49%r 437 216
LA-CAI-15 524-050 China Point North 33-19'56"H 118.28'15"V 441 212
NE-39_-09 379-003 Chris Rocks 39.42'51"N 123-_8'07_r 310 28

I SS-SlI-12 501-043 CLuster Point South 33.56'51_N 120.09'21"N 429 181MA-374-02 42Q-042 Coast CampgroundSouth 38.00,52_II 122-51,14ma 336 59
$8-$Z1-11 502-024 Coche Point Ik)rthem;t 3_.02'36"11 119-35'55fla 424 189
NE-38_-11 404-023 CoLlins Landing to Guatota River 38.46'01)_N 123-32'40'V 325 44

t I ,,-,._ 404-058 Com_doce Jones Point to Benicia Point 38.02']7"M 122.09'56ma 351 86
i Dtl-414-01 325-001 Cone Rock 41-58'21"M 124-13'02"V 286 1II Iq0-360-03 456-031 Cooper Point xncl IsLands 36-14'55_Ii 121-50'10"V 382 135

IU-600-03 325-(]56 Cormorant Hotel 60-02'10'_i 124-0_'50_ 305 22
ILP410-02 325-015 _ Rock 41.08'32_ 124-09'39_ 294 12

I _E-Sli[-07 524-028 Corm>ra_ lock Ar_ 33-14'33"11 119.33'17"W 4.36 201SS-S141-11501-031 Crook Point to TyLer Bigi_t 34-01'11flI 129.22'30"W 417 172
SB-SZ]'_ 502"018 CummVat¢isze Ar_ 56-03'32SM 119.49'32_ 422 185
S¢-364-01 454-038 Davenport to Sand HiLt BLuff 36-59'45"N 122.10'33%/ 373 121

I SFB-CC-064G4-064 Dlrvis Point UnocaL_ 38-03'16'_ 122-15'15wd 353 93
S0-384-02 404-024 _el_r Point 38.4_'15'q 123"31'00al,' 326 45
Ut-CAI-11 524-046 D_canao Bay 33.21'Ob"tl 118.19'41ma 440 209
S8-562-03 501-009 Destroyer Rock 34-3_'10_ 120-38'40_ 409 164

i NE-390-IM 379-007 DeviL's Basin 39-10'14_M 123-_'50"W 316 36
$R-372-03 629"014 Devil's Slide Roc_ 37-34'28'_ 122"31'39_ 342 67
$1.-350-07 477-030 DiabLo Car,,on ilu_tur Power PLant South 35-12'07'_ 120,50,39_r 399 152
SS-$ZI-06 502-020 DiabLo Rock 3&-03'2Z_'M 119"45'56%r 423 186
SL-3_)0-06 477-029 Oi_bLo Rock._ edjecent minLand 35-12'36"M 120"51,38%r 399 152

i IQA-380-02 44_-009 D{tlon ikmch Rocks 38"16'26_ 122-59'11m,/ 332 55
It0"360"16 456"018 l)<)ilrl ROC_ _'05'(MP_ 121-37'02'm,,I 385 138
SFB-S_-01 405-0_20_ton [stard 38.01'45_M 121-66'50%1 352 89
IQA-374-05 429-1)03 Doul_e Point lio¢_ 37.56,51_Ii 122-47_08'q_ 337 60

i SFI-SF-O'I 429-110 DoUble RoCk 37-63'14=N 122*22*5L=m.i 368 118
SL-350-06 477-03I Doul_e Rock Region 33-11'39"N 120.50,29%r t_X) 153
le'410"01 325"063 Dry L_ CLiffs 41"14'08_ 124"06'23"d 294 11
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S0-382-15 404-037 Duncan Point to Arched Rock 38-22,30_ 123.05,00"W 331 5:5
_-SNI-(]5 524-G26 l)utc_ Harbo¢ Arel 33-13'12"_ 119-29'0_'W 435 2113
SS-SRI-OB 524-014 Elst Point Area 33._'32111 117-58'27"U 419 178
SFli-CC-09 404-067 East San Polio Bay Ship Channel 38.01'48'*N 122-22'18%1 3S4 80 |
DI-414-11 325-047 Easy TriangLe Rocks 41.40'22WH 124-08,30"5/ 289 5
SFB-CC-O5404-063 Eckiey to Setby MoO3'27'q 122.13'11"d 353 92
$1q-372-05 429-031 Eel Rock C|iffs 37-24t15_il 122-25 t30md 342 69 I
SC-37_02 629-050 Et Jerro Point to Da_ml_t 37-01'05"_ 122.12,23%1 344 74 IIM-380-05 404-041 ELq:P_a_tRock Complex 38.11'00_N 122-58,00'q4 333 57
VIE-SliI-06 524-027 ELephant $eQt Beech Ar_ 33-13'49uN 119-31'29_ 435 204
PlO-3bt-fl3 454-058 Elkhorn Slm_gh Estuartne liese_e 36-69'03"ql 121.44'25wd 375 126
IqO-3bt-02 454-003 Eikhorn S|ougi_ SaLt Ponds 3,6-49'04'qi 121.46'30_ 375 125 I
LA-CAI-07 524-042 Empire Landing Area 33"2S'46111 118"26'17"d 440 207 mSL-352-08 477-044 Fuirbar_ Point 35"21_05mlI 120"50'38%i 397 150
l!U-402-01 325-040 Fatse Cape Rocks 40.30,38"N 124-23,40'_ 304 18
l)U-412-0_ 32S-0(d) FaLse [[m1:h Cove to Pine Point 41-3S'00_ 124-(]5'51u'J 292 7 Jiil
1_-412-07 325-010 FaLse [troth lock 41-35'40"fl 124.06'3(_d 292 7 INE-384-09 404-022 Fis_ Rock Cove M.47'45_ 123.35'20'5/ 324 43
PlE-384"10 404"0103FiSh lOCkS M'48'00_ 123"35'31_d 325 43
HU'410"13 325-023 Ftatir_ tiock 41.03134mlI 124-0q139%i 298 13
DN-412-10 325-011 Ftint Rock Head 41.31'31'_N 124.05'00%1 292 8
DU-412-05 32S-050 Footsteps Rock 41-37'_M 124.07'1(Y%i 291 6 ISS-SiI-IO 501-041 Ford Point to bYeck _ 33-54'51_H 120.03,31%r 420 17V
SF-374-01 429-044 Fort Point Rock to Hetiut Rock 37-48'1(f'11 122.28_38_ 340 65
St.-350-12 477-034 Fouit Point 35-10'2(_11 120.43,2f_d 401 154 I
S_-SZi-01 502-015 Fraser Point 34"03'32mlI 119-55_35q,f 421 183 I$8-SZ_-07 502-021 Fry's Harbor to T_In Harbors '- 34"02'53_N 119.64'19%1 423 187
Iq0-3_-19 654-053 Giboa Point 36.02'51"ti 121.35'14"q_ 386 139
S_'370"(]3 429"048 GaZOSCreek llorth 37-10'23"N 122-22'00_ 343 71
IQE-392-06 379-022 Georgia I_cific 39-27'00_ 123.48'45m1_ 312 32 al
S0-382-04 404-030 Gerstte Cove to Stitt_ter Cove 38-33'00_ 1_.18'45_ 327 49 mHE-390-01 379-006 Goat IsLand Area 39.t8,28"11 1Z3-48,4_ 314 34
S0-382-10 40_-0_ Goat Rod_ to Peaked HiLt M.2_,14uN IZ3.07'30'_ 329 52
N0-354-05 477-040 Gordn Area 35.55,55"U 121.28,59%1 391 142 m
SFB-AL-09 429-075 Goverraimt _siand Aree 37.47'05uti 122.15'18'q_ 358 101 •
ILt-410-09 325-020 Green Rock 41.04'32"N124-09'&8_W 296 13 I
SC-37D-01 629-049 Greybotmd Rock to EL Ja_ro Point 37-03'31_1d 122.15'00"d 344 73
N0-360-06454-033 Grim Point 36-12'20"N 121-44'15'_ 383 136
SL-344-01 501-023 i_mcltcq)eIXinesNm'_h 3_.59,08"N 120.38'19%/ 406 157 I
$8"3_,'01 501"001 Gtaidalupe IXines S_th 34.57'12_11 120-38,44q4 406 158 IS_384-01 404-004 GuDtmtaPoint [stlnd 38.45'04wN123-31'42%1 325 45
M0-362-06 454-(_3 GuiLLemot istmd Area 36-31'45uN 1Z1-56'4_ 377 130
SS-SZl-22 524-001 GuLL lsLmd 3]'57'01UN 119.49'Z8'_ 427 195 m
S0-382-13 404-035 GuLLRock 38.25'30"1( 123.07'10%f 330 52 IIQA-374-07 429-025 GuLLRock:Area 37.52'35"N 122-37'00_ 338 61

545-013 Har'bo__sLand _2"43'32=N11T'11'5_V 449 224
IqE-39_-10 379-017 _rdy Rock and Union Landing 39._2'20"N 123-_'20_ 311 29
SB-SPlI-06 501-015 ilarris Point to OJyier _ 34-04'02"N 120.21'47'_ 4t5 170 I
SFB-AL-15429-079 Ikrf,mrd Harsh, 8_sin 3A 37-37_47_ 122.0_'44%/ 359 104 IISFB-CC-07 404-065 I_'cutes Mlar-f 38-01'23uN 122.17'29%t 354 93
DN-412-12 32S-061 High BLuff South 41"30'29_N 124-04_/d]_d 293 8
PlE-3_-02 379-012 High Tip 39-55'30'_ 12_-57'10a_ 308 24 am
S_-SIq[-O_ 501-029 Iloffmn Point Area 3_'02r_H 120-21'52_ 416 170 IS0-382-02 4_-02B IIo_eshoe Cove 38o36'30_ 1Z3.22'10%/ 327 ¢8
WJ-/_)_-Ok 225-(M5 H_abotd_ Bay Duck Otir_ls _).43'03"iI 124-14'06"J 304 17
DN-414-02 32_-_02 ltunter Rocks 41-57'22_ 124-12'41'q_ 285 1
SPD-SF-02429-111 Hunter'sPoint 37-43'42"H 122.21'22_ 368 118 I
Iq0-362-20 454-011 Murricane Point Rocks 36-21'/_N 121.54'25%r 381 133 BLA-CA;-02 524-038 Indian Rock and Ei_Ld Bay 33.27'57_N 118.31'32_ 438 205
SFB-IM-03 404-052 Istand No. 2 38"09'5_'N 122-19'09"V 350 82
SL-352-06 477-025 Island s¢_th of Cayuc_ Point 35.26'45_H 120-55'51"q_ 397 149 i
LA-r..Ai-05 524-040 isttm_ Cove Area 33.26'_=H 118.L_P'54'_ 439 206 ILA-CA[-08 524-043 ItaL_am Gardens _3-24'50"H118.Z3'Ol_U 440 208
NE-38_-07 404-002 lverson Larding 38-50'_ 1Z3.38'3P_d 324 42
SFB-AL-28 429-091 KGORadio Towers 37.31'31"N 122*06'OOmaf 362 107
M0-362-16 454-048 Kasier Point North 36.24'47_'N 121-54'52_ 380 132 •
IQE-392-04 37_-(]04 KibestLt_ Rock 39-34'49nH 123.46'51'_ 312 31 I
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Sa-SZI-Z3524-¢21KlntonPoint to Pcsa kchorage 33o59'34"tI119-52'45'_I428 196

i N0-354-01 477-039 Kirk Creek to Nti i Crtek 35-59'51=M 121.29'33",/ 390 141
SRI-SlI-01 _-053 Kn|l_t ]sired M-IB'16'ql 122-17'M_ 350 83
SC-35&-CK477-006 La Cruz Rock 35.42'2_I 12_-18'45%/ 395 146

545-009 La Jolts 32"50'55"M 117"15'56=V 448 221
P10-360-07 454-034 Lmfter _ and lqaintmd 36-12'00=II 1LP1.43'36",/ 383 136

I P10-354-03 477-014 Larus Rock 35-57'/_=11 121-29*01%/ 391 141S_-SF-03 429-112 Luh Lighter Basin 37.44a24Ull 122.22 ' 05"V 368 118
Dil-412-04 325-049 Lest Chance Rock 41.M'CS=M 124-07'30%/ 291 6
YE-SMI-04524-025 Light Point West 33-I5,_MII 119-28'26_ 435 202

I S¢-350-05 477-011 Lion Rock 35-13'03=11 120-52'17_ ]199 152
$8-344-06 501-(X_ Lion Rock at Point Sal 34 -53 '55"11120-39'50_ 44)7 159
SB-344-06 501-020 Lions Ileld South 34-51f4.3_ 120.36'¢3_4 407 160
LA-CAI-16 524-051 Lit'tie _ Area 33-23'13"M 118.2S'39%1 &41 213
SFB-J_-01 404-050 L|ttle Istmd 38-10'52*1i 122.20'31"J 350 82

BJ-410-11 325-022 L|ttte Peumtote Rode 41*O_'OOali 124-09'00'_ 297 1311_10-19 325-035 Little llv_r Rod( 4t-I)2'01_11 125-07'16_/ 301) 14
SF'374"02 429-(:29 _ _ _ Landl End 37*&7'15ql 122"30'20_ 34,0 65
Iq0-362-14 454-(_5 Ldtx_ Itod_ 36-27'18"Ii 121-56'10'_ _ 131

I RIP3£_-22 454-(_4 Lq_z Point South 36-01'13=M 121.33'3_'W 387 14_
R0-360-21 454-020 Lopez Rod( 36-01'34"qi 121-34'46'_ 386 139
LA-C&I-01 524-037 Lorenzo Beech to Stony Point 33-28'25uM 118.33'40'_ 438 205
LA-CL]-06 524°034 LOSt Point Scuth 32.50'43nM 118"29'05'_ 437 217
LA-CLI-07 524-035 NllL Point South 32-52'47_M 118.30'30_ 438 218

I Iq0-]56-10 477-016 l_intmd Point across frm Bird Rock 35.52'37"11 121-26'59_ 393 143U-342-02 501-010 _lntend and rocks ee_t of Destroyer lock 36-36'00"11 120-38'26_ 409 164
RE-390'-16 379-034 I_llo Pass Cree_ 39-02'20"M 123,41'50'_ 319 39
SRi-SlI-05 404-057 _re Island Strait M*O4'4Oqi 122-14'43'_ 351 85

I S_B-IM-11 404-048 Ilarin Comty-_lest San Pablo lay Ship 13_rnet M-O4'17"M 122*2S'M"d 349 80
SFS"tNA-07429-059 II_rln lstm'cls .37"57'$7_11122"28'15"Y 348 78

524-055 Iq_rirm Det Rey lr_mblter 33-57'38'Ii 118.27'44"V 445 219
SM-372-07 429*033 Harbin's Seadl 37.22'00"ii 122.24'3G'V 343 6_
R0-360-11 45&-015 _ Rocks 36.09'&6=R 121.40'441',1 384 137

I IQE-390"02379-025 I_ndocino 39"18'10'qi 123"47'50_ 314 34RE-3_O-03 379-026 Rendocino Bay 39.17'30"N 123.47'_ 315 35
RE-390-04 379-038 Rendocfno Day Sout_ 39-17'1P'N 123-48'07_ 315 35
DII-412-03 3_5-059 Rtdmy Point to Om_etfon Creek 41.39'19=M 124-07'57_/ 290 5

I 1_-374-04 429-1)02 N|iters Poh"l_ Rocks 37-58'53'_d 122*48'35u'J 337 59
RE-394-04 379-014 Pl_stake Point to Big Mhite Rock 39-51'30"V 1Z3.53'30"_ 309 25
NE-392-08 379-036 MitcheLL CPee_ to C_r Point 39-Z3'O1"N 123-49'11"W 313 33
NE-384-04 404-018 Noet Cove 38-53'10_ 1Z3-41'00_ 323 41
R0_360-02 45_-030 PioLera Roc_ 36-16'45_M 121-51'30_ 382 134

i N0-362-01 454-043 I_terey Harbor 36.36'22"tl 121.53'26_ 376 128SN-372-01 429-046 Nori Point 37.37'05'II 122.29'47_ 341 67
N0-364-115454-059 Horo CoJo Stous_ 36-47'49=Ii 121.46'40_ 375 125
$L-352-1)9 477-046 Horro Bay Spit 35.21'33"II 120-51'2_=V 397 150

i S_-35,?.-07477-026 Iqorro Rock ,m'v:lP_llar Rock 3_.22'13"N 120-52'0_'Y 397 t50
110-364-04 454-042 Ross Landing ilarbor 36,_8_2_ 121-47'06"_ 375 125
SFB-SiI-O_ 404-060 Rotkbei( FLeet 38.05'IX)"M 122-05'0_ 352 87
1_-374-08 429-026 _u_r _ kadtmds to Tennessee Cove 37-51'1)Q_ 122-33'45_ 338 62
S4qB*AL-14429-078 Nutford Landing Q_rmeL 37.41'26'q 122-11'51uV 359 103

i SB-34_-02 501-017 PiuueL Point 3_-55'/_=M 120-39'46_ 407 159
SN-374-01 429-045 Russet lock Are* 37-_0'00'qi 122*29,471%r 341 66
SC-36_-03 45_-1)40 Needle Itoc_ Point to Terrace Point ]6.57'09=M 122*05,(M,%r 374 122
S_B-CC-O_404-062 tlevade Dodc 38.02'11"11 122.10'22_ 353 86

i RE-392-05 379-005 llevport Rocks 39.34'49=11 lZ3-_6'51%i 312 31
SI'S_I"06 501"038 Ilorth Becher's ky 34"01'19_ 120"02'46_U 419 176
N0-362-04 454-045 liorth Caraet Bay 36-33,$6_ 121-56'37'q_ 377 129
SF'FAI'01 _9-1_1 NOrth Fxratton lstards 37-_6'04'_ 123-C5'$6_ 339 64
_'3_2"01 501"022 North Ilonda 34"37'13'ql 120*37+55%r 406 164

I 545-014 _ lsLmd Naval Air Station 32-42'3"/_ 117-12'58'_/ 449 224SL-350-14 477-(136 North Pimo Bead_ Rocks 35-08'57_1i 120*39'23'%r 401 155
SFB-SNo03404-055 Morth S_ PsbLohy Radar Target 38-06,04-M 122-19'40_ 351 8,;
SFS*SII-O_404-056 Mortheast San Pabto Say Beacon 38-04'17_M 122.17'17uW 351 84

i SO-M2-07 404-032 Ik>rth_est Cape ]_ocks M-30'_'ll 123-15'17_ 328 50
LA-CLI-G3 524-031 Mortheest Harbor to I_tsen Cove 33.01'14'_ 118-33'49_ 437 215
SS-SI_]-04 501-027 Morthuest San N_;_JeLIsLand 34.02'51"N 120-25'39"_ 414 167
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$a-saz-02 501-034 mortfnmst Santa Rosa Island 34-00,29_ 120-12'47_ 418 173
RE-392-07 379-035 _ lay 39.2S'35_11 123.48'55_ 313 32
SFB-AI.-O8429-074 Oakland I_ Harbor 37.47r27_ 122"18'07_ 357 100 •
SFB-AL-13 429-011 OIktand InterlrtaticcmL Airport 37-4.3r22_( 122-14'42_ 359 102 1
Stl-AL-07 429-073 O_tmnd Middle Itartx_ 37-48'01_1 122-21'50_ 357 99
S_-/C-Gb 429-072 O_tand Outer Mrbor 37.48'5_N 1Z2-19'25mW 357 99
HLp404-ro 325-067 OLd APcatl Uharf 48.50,43mN 124-06'3_Pd 3(13 15 ai
SL-350-15 477-047 OmoF[aco Like _ 35-02'57"N 120.37'1(fred 401 156 ISt-350-16 477-037 O_ Flaco Lake South 35-01'14_ 129.37'2b_d 402 156
S_-SM-09 429-109 Oyster Point Area 37-39,01mtl 122-22'4_'d _ 117
SC-3bt-05 454-056 Palm Geecb 36.52'00_ 121-49'05"W 374 124 m

BJ-410-04 325-052 PaLaer's Point to Scotty Point 41"07'00_ 124-10'00_ 295 12 • I
N0-360-09 454-050 ParttrKFee Point 36-10'43"H 121"42'01"d 383 136 1 I
N0-3_-10 454-014 Partington Ridge _ 36.10'0_PN 121"41_!4Bd 384 137
M0-360-12 454-035 Partington Ridge South _.09'3_f'1 121-48'25"W 384 137
S0-382-12 404-034 Peaked Nttt 38.25'45_I 123-0"r,10_ 330 52
LA-¢AZ-IZ 524-047 Pe_d)Ly_ SouU_ _r_.19'52"N 118-18'26"1_ 441 210 ISL-350-09 477-032 Pec_o Rock 35.10'45_ 120.49'1X)_ 400 153
S_-SZ[-09 502-022 Pelican B_WArea 34,02,04"H 119.42'12'_ 424 187
SFB-leA-03429-055 Peninsula Point and Cone Rod( 37-51 '44"II 122.27'25_f 348 7_
mP3_?.-05 454-022 Pescadero Rock 36o33'43_ 121-56'33"W 377 129 •
NU-410-12 325-064 Pe_etoLe IsLand 41.03'4_ 124-09'03_d 297 13 1
_-_ 454-032 Pfeiffer Point 36.13'59_N 121-48'33md 382 135
St.-_?.-01 477-007 Piedrms Btancas IsLand 35-39'52'qI 121-17'l_P'W 395 147
SFB'SF'tO 429-037 Ple_" 45 2_'_o4.8'3,;,uN122.25'00_ 370 120 1
S_P37_02 429-034 Pige_ Point 37.10'55"_ 122.23_20_,r 343 7'1 ISN-372-04 429-030 PiLLar Point 37.29'30_ 122.29'55%/ 342 68
• J-410-16 325-026 PiLot Rock 41.03'06'_ 124-09'0_J 299 14
N0-362-07 454-007 PirmcLe Point Area 36-31'35'_ 121-57'14'_J 377 130
$0-380°04 44)_-039 Pinnacle Rock 38-18,20=N lZ3-01'10"_ 332 54 •
$FB-CC-O_4_&.-066 PinoLe Point 38-Q_'2SUld 122.21'4_'_ 354 94 1
SFB-CC-01 405-003 Pittsburg Pacific 6as and ELectric PLant 38.02'17_ 121-54'29_ 352 90
SRB-AL-30 429-093 PLant No. 1, PondNo. 1 37.31'32_d 122-04'37'_ 363 107
SFS*AL-24 429-1];B7PLant No. 1, Pond No. 1A 37.34,02_ 122-07'07_ 361 106 l
SFBIAL-Z5 429-086 Ptmt No. 1, Pond No. 1A-_t 37-34,07_N 122-07_27_ 3_I 106 ISFB-AL-25 429-088 PLant No. 1, Pond Io. 2A ]7-33'3_N 122-07'24'5 361 106
SFB-N.-29 429-092 PLant No. 1, Pond No. 3 37-30'45"N 122-06'02_ 362 107
_ I_ " _ _ J p t _ _ I 1 , _ _ J _ l l 37-33'14'5 122.06'40_ 362 106 l l

S_B-AL-27 429-090 PLant Bo. 1, Pond Nos. 4, 5, 6, md 7 37-32'(]3_1 122-06'10_d 362 107 •
St_-AI.-31 429-094 PLant Io. 2, Pond _k_. 11 and ;_ 37.29,50_ 122-02'42_ 3K3 106
SFB-AI.-32 430-001 PLant Io. 2, Fond _. 4 and 5 37.28'27_ 121-59'17"d 363 109
M0-_)4-07 477-002 PLaskett Rock 35-55r14"N 121"28'41"W 392 142
ME-384-01 404-017 Point APe_ 38-57'20_ 123.44'30_ 322 40 BE
s8-342-04 501-011 Point ArgueLto 34.34'38"N 120-38'k_ 409 165 ISS-S_]-01 501-014 Point Bennett 34.02'01'_I 120-26'37_ 413 167
1_-374-10 429-008 Point Bonita 37,4,8"55"N t22-31'40_ 339 63
SL-350-02 477-009 Point 8uchon 35.15'20"N 129-$3'58'_ 396 151
_-3_T2-11 379-024 Point CabritLo to Jack Peters Gulch 39.20'00"M 123.49'00"I,I 314 34 •
S8-342-06 50t-013 Point Concel_ion 34-26'54"t 120.28'13%r 410 168
_A-374-12 429-028 Point Oiabto BLuffs and _edtes 37-49'30_d 122.29'00_d 339 63

545-011 Point Lcm 32.40,44'_ 117-16'48'_ 449 223
_E-394-01 379-011 Point No P_ss 39.58'48_ 123-59'40'_ 308 23 1
SL-352-02 477-042 Point Piedres Btmcas 35"_r45"N 121"16'53"_ 396 147 INA-374-113429-024 Point Resistance 37.59'5S_N 122.49'40%f 337
NA-374-01 429-001 Point ieyes 37.59'30"N 123-59'00_ 336 58
I)a-614-05 325-057 Point Saint George 41.47,00_N 124-15_00_ 287 3 m

DN-414-04 325-044 Point Saint _ Lill_th0use 41.50'(X)'N 124.22'00_ 287 2 •
Sa-344-03 501-018 Point Sol 34-54'12_1 120o48'12_r 407 159 1
S8-34_,-05 5_)1-019 Point SaL Beach South 34.53_2_'1t 120-38'28"V 487 159
SF'B-1_-06 429-058 Point San _Jentin 37.56'48'_ 122-28'29_J 348 78
SL-352-04 477-038 Point San Simeen 35-38'00"N 121.12'00_ 396 148 I
N0-360-01 454-012 Point S_r 36-18'Z2_N 121.53'39_ 381 134 IN0-354-11 477-017 Point north of Reck_oodGuLch 35.50'20'_ 121-24'04_ 393 144
S_-370-01 429-047 Pom0_io Beach to Pescadero Beach 37.I6'42"_ 122-24'30_ 343 70
SF1B-CC-(]2405-004 Port C_icago ALLied Chemical _ 38.02'5_1M I21-59'09_ 353 91 i

SL-350-11 477-045 Poet San Luis 35-10'42_11 120.44'44_ 400 154 •
SFBlSF-04 429-113 Potrero Point 37-45'19"K 122-22'47"d _ 119 1
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0_d-414-03 325-003 Prince IsLand 41.57'04"tl 124.12 ,41w,a 287 1

I SS-SR]-07 50%004 Prince lsLm:l ]4.03'29_ 120*20'(X)*'W 416 170
liJ-410-17 325-027 Prisoner Rock 41.03'07_ 124.08']4"V 299 14
SI-SZl-IO _2-0Z3 Priscm_er's Harbor Area ]4-01'05'qd 119.39'27_ 424 188
SS-S2]-03 5_2-017 ProfiLe Point Arm ]4-04'16'_ 119.52'22qd 422 184
m)-410-I0 325-021 Puffin Rock 41.04'18'_d 124-09'32"U 297 13

' _ SS-SZ[-21 524"020 PurmmArena 35-57'44"N 119-48'45"41 427 195

| S_-370-0S 429-022 Pinta deL Ano _ 37.0T'07_ 122-20'09_ ]44 72
SL-350-04 477-028 Pup Ro¢_ and adjacant mtnLmd 35.13'18mN 120.52'13mmJ 3_ 152
S8-]44-08 501-025 Purisim Point ]4.45'21q 120-37'47mtl 408 162
Sa-344-O0 50t-(]21 Ptrilti Point South 34.4§'00_ 120-37'44"U 406 162

I LA-CLI-04 524-032 I_r'm|d Cove 32-49'14qd 118-241C5ma 437 216DU-412-09 325-051 Radar Station Itocb 41-35'30"1d 12&.06'00_ 292 7
St-314-01 477-022 Itagpd Point Lodge CoLmy 3S.46'35XH 121-t9'S6mU 394 145
SL-354-02 477-041 _ Point South 33.4Ss2_,'11 121.19'28qk1 3Q5 145

SFII-IM-09 404-046 IbmtRock 38-00'16"N 122.27'S_)'V ]49 79
SFB-CC-14 429-039 led Rock 37-55'45"N 122"2S'50"W 355 95
WJ-412-01 325-013 I_dd|ng Rock 41-20'29"II 12&.10'26_ 2% 10
SFB-SI_01 429-101 _ City PLant, Pond No. 1 37-29,51'Ii 122-08'59%1 366 113

i S_-Sm-02 429-102 hdmod City PLant, Pond I_o. 3 37-29'15"1i 122-08'&8"V 366 113
N0-314-12 477-005 |edu,mod GuLchRock 35.49'32q 121-Z3'29*'W 393 144
SS-SR]-03 501-026 Richardson Rock ]4-06,05qi 120-31,06%r 414 168
SFS-cc-16 429*064 RichmondHarbor Entrance ChanneL 37-54,18gli 122-22'38_d 355 96
S_-CC*18 429-066 Richmnd [nrmr Harbor Yf.54'36mli 122.21'42_ 356 96

I S4FII-CC-12429-061 Richmond-SanIlafaet Bridge 37.56'01alI 122-25'2_f'd 355 95DN-412-01 325-1)48 Rock R _ Rock'rJ 41-40,00_I 12k-06'30_ 290 5
1_-360-24 454-055 RockLm'u:lLanding 36.80'26qi 121,31,06,,I,r 387 140
R0-360-23 _]4-_37 Iocktmd Landing ik_th 36-00'57"ii 121.32,30,,,r 387 140

i NE-394-07 379-001 Rockport Rocks 39-44'10"1i 1Z3-50,(X)"kr 310 28
S8-]42-05 501-012 Rocky Point ]4.35'45"1i 120-38,11w, r 409 165
w)-362-17 454-028Rocky Point 36.24'06"II 121-$4'40_ 380 132
SFS-IIA-02 4_)4-051 Russ 1sLand 38.10'57_I 1Z2-19'17_ 350 82
S0"382"0_ 404-033 ib_sim GuLc_ _8"28'00"N 1Z3"09'3_ 328 51

I S0-382-09 404-00S Runim Itiver Itoc_ 38.27,14"il 123-06']4m.r 329 51
M0-364-06 454-060 Satirm Iti_er li_ Nouth 36.44'25"tl 121-47'58"W 376 127
M0"_4-01 454-057 S_tin_ Itiv_r OLdNouth 30-49'1_'N 121*47']4'%r 374 125
N0.-314-15 477-020 S_L_ Creek 35-48'31"N 121-;_1'47wd 394 144
S8-]44-07 501-02& Sun k_tonio Creek ]4-47,16"II 120.37'16"V 408 161

I SFB-SN-08 429-108 San Francisco Bay Ship Charnel 37-40'0S'II 122-21'31_d 368 116SFB-SF-09 429"117 San F_anci_-o Piers North 37._8'27_ 122"L:%'DO'_ 379 120
SF1-SF-OS 429-114 San Francisco Piers South 37-/_6'51mIi 122-22'59"kr 36q 119
SFB-AL-05 429-071 S4n Francisco-OakLand 8,W Bridge East 37.49'10"N 122.20,31%r 357 99

I SFB-SF-06 429-115 S_ Francisco-O_tmd Bay Bridge West 37-_8,03"1i 1Z2.22'26%r 369 99
SFS-SN-07 429-107 San Nate_ Bridge and Pacific Ga4 & ELectric To_ers 37-35'24"N 122"14'/_,I 367 115

52_-056 San Pedro _ 33-44'31"N 118-10'19%1 445 220
SS-SZi-15 _2-027 San Pedro Point Aree ]4.02'27_1 119-31'48_ 426 191

i S)t-372-02 429-013 San Pedro Rock 37-315'43_d 122-31 '20%1 341 67
SC-364-G2 454-039 Sand Hi LL BLuff to NeedLe Reck Point 36-58'01"N 122-0"?'46"U 373 121
W)-362-08 454-006 Sand HiLL Cove Area 36-31'01"1d 121"57'01'V 378 130
SS-SZi-16 524-015 SandstonePoint Vest 33-59'19"N 119.35'36%1 426 192
SS-SR]-01 501-033 Sandy Point ]4*(X)'OOmtd120"14'50mW 417 173

I $8-SDI-(]2 524-0i_ Santa Bartmra IsLand 35.2_'37"ti 119-02'03"_ 430 200
SS*SZ]-17 524-016 Santa Cr_ IsLand lsthmas South 33.$9'16_1 119-37'58"W 426 192
$8-344-10 S4)1-002 Santa Vnez Estu_w ]4.41 '23_1i 120"36'06r*_ 406 163
NE-3&&-06 L,_-029 Satnde_ Landin8 38-51'13"II 123._9,05,_r 323 42

i SFti-IM-02 k29-QS_ Smmatito Point Ar_ 37'.51'22_H 122.28']4*%1 ]47 75
NE-390-06 379-028 SchooLhouseCreek to ALbion Riv_" _-15'00q 123"46'30_d 316 35
SS-SZI-13 502-026 Scorpion Anchorage ]4.02'46'qd 119.33'03%1 425 190
S_i-SZI-14 502-010 Scorpion Rocks ]4-02'5Z_I 119"32'47mw 425 190
HU-410-06 325-053 Scotty Point to Hegvitt Point 41-05,0ONI 124-10'00"J 295 13

I HU-410-05 3;5-017 S** GuLLRock 4t.05'21"td 124.09'07"V 295 12
ME-38t_-02 40_-001 Sea Lion Rock ]8*.T_zO7_'N12_-_3'45mJ 322 40
HU-410-07 325-018 Sea Lion Rock 41.05'4_'N 124.09'49_ 296 13
HE-384-03 L_,k-OZ_ Ses L_on Rocks to _ Cove 38-55'41"td 123*43'45%1 323 40

i ISJ-400-02 32S*043 Sea Lion [GuLch) l_o¢i: 40.14'20_iI 124-19'$4"kl 305 21
S0-384-03 404-02S See Ranch 38-42'00"ti 123-27,30%r 326 46

545-010 See WorLd 32"45_57mli 117.13,42%r 448 222
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LA'CLI'08 524"036 Self Cove Aree 32.54'16_H 118-31144%1 438 218
SFI-Y/2-06 /_J_-032 S_oL Rock Cttffs 37.Z3'OO"H 122.2S'(X)%/ 342 69
SF'374"03 429"909 Seal _ockI 37"46'42"1_ 122"30'53"V 341 (_ •
N0-354-13477-018SeNta_ south of _e_ Gulch 35.49'_ 121-Z3'22_ 393 144 I
PE-384-05 404-019 Section 30 Cove M-SZ'59ql 1Z3"40'I0_ 323 41
S-Wl-01 524-007 Shag Rock 33-29'15'1 119-02'05"W 430 290
SL-3_-13 477-035 Shett Such Rocks 35.0q'O6q 120-40'11_J 401 155 I
S0-382-14 404-036 Shett-',Jr'i_t Beach Rocks 38.2S'00"1l 1Z5.06'00_ 330 52 I545-012 She[ter [s_ar_ Aree 32-42'59"V 117.13'18_ 449 224
LA-CAI-03 524-039 Sh|p Itock 33.27'47vN 118-29'27_ 4.39 296
$8-U[-09 501-040 Sierra Pabto Area 33.55'55q 120-01'2I_ 420 179
LA-CA[-14 524-049 SiLva" CanTon Landing _ 33.19'1_ 118-23'46"V 441 211 •
Si-_I-O5 501-028 Simonton Cove 34.02'58_ 120-23'49_ 415 169 i9U-412-02 325-0(0 Stster Rocks 41.39'29_ 124.08'47_V 290 S
110-354-06 477-001 S_([ rocks & mill[arid rtorU1 & It of PLiskett Rk 3S-SS_16mld121.28'22_ 391 142
S_-350-10 477-033 Smtth and Uhater IsLands 35-09'00"11 129.45'15%f 400 154
M0-362-13 454-026 S0berams Creek Rocks 36.27'18mN 1Zl-SS'33_f 379 131 .IM0.-3_:2-15454-027ScberarmsPolnt South 36.26'47"H 121.55t3S"V 380 131
NE-3_-06 379-016 SoLdier Frank Point 39.45'18si[ 123.S0'15_N 309 27
S_-SO-01 /_4-049 SonmmCounty-West San Pabto Icy Ship C3_L M*06'36_ 122"L:_'5L:m_349 81
NA-380-01 404-040 Son_i-lf_r'in Caunty Line 38-17_20_1d1Z3"00_20_ 332 55 •
Si-S_I-07 501-039 South kcher's BaY 33"59'17_ 120"01_uV 419 177 g
SF-FAI-02 429-052 South FaraiLon Islands 37"42'00_ 123*00_00_ 340 64
$8-S_1-11 501-042 South Point Area 33.53_46"iI 120.06_49"_ 420 180 ,
SL-352-05 477-043 South San Simon 33-37,05-tr 121.09,11.v 396 148
SF6-1_-lO 404-047 Southwest San PmbLoBay Duck BLinds 38.02'15_1 122.28'03_ 349 80 |Sli-SRI-14 501-045 Southuest Santa Rosa IsLand 33"M'55"11 120-13'07_ 421 182
DN-412-13 325-062 Split RC_ 41"28'35MI 124-03,M_r 293 9
s_-350-01 4T/'-027 _uooner_s Cove 35.16'_1'_ 120-53'57_ 398 151
S2-SZI-O_502-013 _upit Rock _,.02'49_N 119-_'19"V 424 187 •
Pi0-3_0-18 454-019 Squere BLack Rock 36-04'21mN 121-36'3._ 386 IM I
$FD-CC-15429-063 Standard OiL Long 5iharf 37-55_31'qt 122,24'14nW 355 95
_-402-03 325-042 Steamboat Rock 40-24'54"11 124.2_'0_ 305 19
S0-382-01 404-027 Ste_e_t's Point to Rocky Point M-39'lXlql 123-38'45%1 326 47 i
IM-374-0_ 429-043 Stirmm _ to Rocky Point 37-53'08_ 122-37'M"_ 338 61 INE-392-03 379*029 Str_uerry Cove 39.35'37_ 1Z3.47_lO_r 311 31
HU-402-02 325-041 SugarLoef IsLand 40-26'18'_1 124.24'41ut/ 304 19
SFB-CC-03 404-061 Suisun Point Aree 38-02'15"tl 122-07'06_ 353 86
$8-I[-03 524-009 S_tit l_tand 33-2_'50"N119-02'5@"N 431 200 I !

i

SC-364-04 454-041 Terrace Point to Santa Cruz 36-57'09q 122-02'30_ 374 123 I
I

SFO-CC-IO 429-040 The Brothers 37.57'47_ 122-26'00_ 354 95
SFS-IM-06 429-041 The Sisters and Point Pedro 37.59'22_ 122.26'2S_ 349 79
H0-354-02 477-013 Thirty-six C36) North 35-58'36"11 121.29'15%/ 390 141 I
V_-SlII-03 524-024 Thousand Springs _ 33"16'53mlI 119-31'24%I 435 202 ISL-354-03 477-023 Three (3) Rocks 35"45'(_N 121-19'07_r 395 145
IU-/_O-01 325-055 Three Brothers and Itair Seer Rocks 40.19'40_ t24-21'58_ 305 20
ME-390-14 379-032 Three-three-three (333) Point 39*05'O(P'N 1Z3.42_30_ 318 38
DN-414-07 32S-(X)7 ToLo_ Rocks 41-45'15_ 124.14'00_ _S8 3 •
1_-380-03 404-011 Tiles Point 38-12'13"11 122"57'39'_ 333 .56 I
M0-360-0_ 454-013 Torte Canyon Rocks 36.11'25"11 121-42'46_ 383 136 I
LA-r.AI-10 524-045 T_ Bay 33-22,30"11 118-21'13"_ 440 209 i
_-_-_ 429-116 T_ Ist_ _r.49'48'_ 122-21'53"_r 369 99 I
HU-410-18 32_-054 Trinickd Bay Rocks 41.03'_1_ 124"06_00'_/ 299 14 IHU-410-15 3Z5-025 Triniclod lead 41-03'09"N 124-0_'58_ 2M 14
NE-384-0_ 404-021 ?riplett GuLch 3_.49'00_ 123"36'15"V 324 43
SL-352-03 477-024 T_ rocks S(x.rthof Point Piedras Bta_cas 35-_'3_'H 121"16'OL=mV396 147
SD-SPlI-12 501-032 TyLer Bight to Adam's Cove 34-01'35"11 120.25'35%/ 417 167 I
M0-354-14 477-019 _ |ll.lrld 35"48_0Rii 121-22'26%/ 394 144 |N0-354-04 477-015 Urvw_d Point 35.57'00_ 121-21_'51_ 391 141
140-354-09 477-004 Unnaied Rod( 35.53'05"N 121.27'46"_ 392 143
SL-35@-03 47"/-010 Urrame_ Rocks 35.14'40"N 120.53'39"_ 398 151 iL
I)11"414-10 325"046/ Sitar( ROCKS 41"42'1]0_ 124"0_'_'W 289 S IME-394-0_ 379-015Usat Bay 39._B'45"N123.50'30"W 309 26
SS-SZI-18524-017Valley Anchorageto r.xx:_PrietosAnt:borage 33.58'44=N119-_'51"W 426 193
_-390-_ 379-027 van D_ Cove 39.16'I_N 123.47'21_ 315 35
_-SIII-02524-0Z3 ViZrC.ainoPoint Ernst 33-16'28_I 119.34'09_ 434 201 •
_-SIII-01_4-022 Vizcaino Point South 33-16'21N 119._'21_ 434 201 i
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HU-410-G3325-016 Wedding Roct: 41-06,28_i 1_-09,2_-_./ 294 12

i _-¢71-02 502-016 West Point Area 34-04'33"11 119-54,34nU 422 183
_-392-01 379-018 I/esCport 39-M'i_'11 l_i-47',_'kr 311 30
Dtl-414-09 325-045 WhaLer l., Crescent City Bkr., Steamboat Rk, etc. 41-45'01PII 124-12'00_ 289 4
)E-3qO-IO 379-008 Wharf Rocks 39.07'49"N 1Z3"43'24mw 317 37
SFB-SII-09 405-001 laseeLer IsLand M-O4r3"P"N 121"57'47uhf 352 88

I NE-390-13 379-010 White Roc_ 39-05r42_ 123-43r11"14 318 38
IIP410-OIB 325-019 Uh|te Rock 41.05'13"N 124.09'33"W 296 13
DII-412-11 325-012 Wbfte Ro_ 41.30'56"N 124.05'06_ 293 8
DII-414-OB 325-006 l_|te Rock 41,44'46"11 124.13'44"14 _S8 4

i $FB-SII-O_ _-054 Idh|te SLough _58-07a:_9"tl122-15 '41"W 351 83
LA-CAI-09 524-044 5_|tes Landing 33.23'45"tl 118.22_11"W 440 2_
SI-SZI*20 524-019 tCiLLousAnchorage Rocks 33-57'31PII 119.45'07_ 427 194
INl-412-06 _-058 QILK,n id 41-_'4.5mll124-06'37_ 291 7
S0-382-06 404-043 liindeme_ Po|nt to JeuetL Gulch M-30'20"ql 123-13_00",/ 328 50

I 110-360-05 454-049 Wtck lkmch South 36.13'56mli 121"47'30_ 382 135
110-362-11 454-024 Yankee Point 36 -29 '29"11 121-56_41m,/ 379 131
N0-362-12 454-04?' Tmdme Point South 36-28'47"11 121-56'18*q_ 379 131
SFO-IM-01 429-053 Ye|tou BLuff 37-50'13uN 122-28'15"d 347 75

i SFii-SJ:-07 429-038 Yer'be Ikmno IsLand 37-48'_"1d 122-22'1_ 369 99

I
I
I
I
I
I
I
I
I
I
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Index 2. Index to uabir_ colonies in California, ordered by the _S colony nu_er. 1
1

m. DATAMAP
_ CA _ _ LATITUDE _I_ PAGENO.

•. |325-001 DII-414-01 ConeRock 41.58_21111 124-13'02%1 286 1
325-002 1_-414-(]2 llunter Rocks 41.57_22"N 124.12_41"V 286 1
325-003 I_1-414-03 Prince IsLand 41.571041M 124.12_41_f _ 1 lll

325-006 1_-414-06 CastLe Rock 41-45'37_ 124-15'00'_ 2/58 3 •
325-007 Dtl-414-07 Toiow Rocks 41.45z15"I_ 124-14s00'_ 288 3
32S-iX_ DN-414-08 Uhite Rock 41-44_46=tl 124-13'44"1,1 288 4
325-009 DH-412-02 Sister _ 41-39rL:_ 124-OSt4_hmJ 290 5
325-010 1_-412-07 FaLse [tmath Rock 41"35r40='11124"06'3_PW 292 7 l
325-011 I)11-412-10 FLint Rock Bead 41-31r31=11 124"05'00",1 292 8 l325-012 1>11-412-11Illtite Rock 41-30r5_11 124-05t06=_ 293 8
325-013 1J-412-01 Redding Rock 41.20t29=N 124-10t2f_la 294 10
325-015 IIJ-410-02 CorB>r=_ Rock 41.01B_32=N124-09t391W 294 12
325-016 IIJ-410-03 WeddingRock 41-OIB_2PII 124-09f32%1 294 12 •
325-017 HU-410-05 See GuLLRock 41-05_21"_ 124.07_G7'_ 295 12 g
325-018 liU-410-O? See Li_ Rock 41"05_0_N 124"07_4_%f 296 13
325-019 WJ-410-08 la_ite Roc_ 41.05_13-N 124.0_33"_f 296 13
32_-020 IIU-410-09 Green Rock 41-04'32"N 124-09_8%f 296 13
325-021 MJ'410"10 Puffin Rock 41-04'18_i 124-09'32_ 297 13 |325-022 1_1-410-11 LittLe Pe,aetote Rock 41-04'00_ 124-09,00_ 297 13
325-023 HU-410-13 FLatiron Rock 41-03'34"tl 124-09'3g_ 296 13
325-024 HU-410-14 BLank Rock 41-03'15_ 124-09'26_ 296 14
325-025 IIJ-410-15 Trinidad lead 41-(I3'09"N 124-08'58_J 296 14 l
325-026 BU-410-16 PiLot Rock 41-03_06"tl 124-09'0(P",# 299 1/) 1
325-027 BU-410-17 Pris_r Rock 41-03_0P'11 124-08_34%# 299 14
325-035 HU-410-19 LittLe IH_ner Rock 41.(]2'08"N 124-07'1(P'N 300 14
325-040 ItlJ-4_2-01 FaLse Cape Rocks 40 .30_38,,11124-23_40,_ 304 18 •
325-041 HIJ-4_2-02 Sugartoaf IsLand 40.26_18-N 124-24r41,_ 304 19 1325-042 le-402-03 Steamboat Roc_ 40.24_54=N 124-24'0_'_ 305 19
325-04.3 HU-400"02 See Lion [_Jtdt) ROCk 40.14_20'_ 124"19'54=N 305 21
325-044 IM1-414-04 Point Saint George Lighthouce 41.50100_ 124"22_00_ 287 2
325-045 0U-414-09 Uhater l., Crescent City Bkr., Strut Rk, etc. 41.45_00_ 124.12_00_ 289 4 •
325-046 DN-414-10 _ StaLL Rocks 41-42_00"11 124-08'00%f 28g 5 1
325-047 _U-414-11 Easy TriangLe Rodu; 41.40'22_ 124-0_30%f 289 5
_-_ _-412-_ Rock R _m_ l_ 41"40r00'_ 124"_ _ 5
325-049 I)11-412-04 Last Chance Rock 41-38r05_1 124"07'30'_ 291 6 I
325-050 DN-412-05 Footsteps lZock 41-37rl]_ql 124"07'10%i 291 6 l325-051 _-412-09 ladar Statfen Itoc_ 41-_r_ 124-06_00_ 292 7
325-052 MU-410-04 Pa_er's Point to Scotty Point 41-07_00qI 124-10'00'_ 295 12
325-053 BJ-410-06 Scotty Point to Re1Niti Point 41.05_00mN 124"10'00'_ 295 13
]25-054 BJ-410-18 Trtnicbd Bay Rocks 41.03_00'_ 124"08_00_ 299 14 I
325-055 HU-4_O-01 Three Brothers and Nair Seal Rocks 40.1Q_40_ 124-21_58_ 305 20
325-056 HU-400-03 Cormorant Hotet 40.02_10,_ 124.04_50_ 305 22
325-057 D1_-414-05Point Saint George 41-47,00=N 124.15'00_ 287 3
325-058 DII-412-06 Vitsen Rock 41-35,45=H 124.06'37m_ 291 7 I
325-059 I)tl-412-(I3 Ridway Point to I)mr_t_en Creek 41-3_'19"_ 124-07'57"_ 290 5 I325-0_0 DM-412-08 FaLse Ktmth Cove to Pine Point 41"35'00'_ 124"(]5'51_ 292 7
325-061 1_-412-12 Hi_ Stuff South 41-30'2_'11 124-04'40'_ 293 8
325-062 DN-412-13 SpLit Rock 4I-2/_'35_a 124-03'M"J 293 9
325-063 HU-410-01 Dry LagoonCLiffs 41-14_08=N 124"06'Z3'_ 294 11 1
32_-0_ HU-410-12 Peuetote Island 41.0],49=N 124"09r03"I_ 297 13
325-065 HU-404"04 _mbotdt Bay Duck BLinds 40.43,03"N 124.14_06_ 304 17
325-066 HU-/d)4-01 Aroata Bay Sand Islands 40-50_P'_ 124-07_13_/ 303 15
325-067 _J-404-02 OLd Arcata _hsrf 40-50_43_ 124-06'32_ 303 15 MB
325-068 HU-404-03 Central I_U_otdt Bay 40-47'48"ti 124-11'0¢P'_ 304 16 l379-001 NE-3_;-07 Roclq)ort Rocks 39.4&_101N lZ3-50_00'_ 310 28
37_-0(]2 ME-394-0_ rape Vizcaino 39.43,34"11 lZ3-49'55"1_ 310 2B
37_-0(]3 ME-304-O_ Chris Rocks ]9.42'51=N 123.48'07'_ 310 2/5
379-004 ME-3_2-04 [ibesitLah Rock 3_.34'4_'N 123.46'51"_ 312 31 •
379-005 1_-3q2-05 Meuport Rocks 3_.34'49"N 123"4_'51u_ 312 31
37_-IX)6 NE-3_O*01 _oet IsLand Area 3_-18'28=N 1Z3*48'4_%f 314 34
379-007 NE-390-08 he, it's Basin 39-10'14"tl 1_'_'_ 316 36
_-_ NE-390-10 _harf Rocks 39-07'49"ti 123"43_24",/ 317 37 1
37'9-(X)9 NE-390-11 Caskett Rock 39.07'4_N 123.43'3g_ 317 37 |
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379-010 IE-390-13 Yhtte Rock 39-05,42"11 123-43'11'V 318 38

i 379-011 E-_-01 Point No Pm 39.58siK)qll 123-59,40_l 30B 23
379-012 IIE-394-02 High Tip 39.55'30qI 1Z3.5?,10%r 308 24
379-013 NE-394-03 Arclm_ CLiffs 39.52'30q 123.54,30%r 309 25
37_-014 RE-394-04 ll|steke Point to Bt9 Yhtte Rock 39.51'30'II 1Z3.53,3o,_r 309 z5
379-015 IIE-394-C5 U_t imy 39-48,45q 1ZS.50,30%r 309 26

I 379-016 RE-394-06 SoLdier Frmk Point 39.45,18SN 1Z3-50'lSSU 309 27
379-017 IE-394-10 iiardy Rock randUnion Landing 39.42'20'_ 1;[3.48'20*U 311 29
3"_-018 PE-392-01 Westport 39-M,00_1 123.47'20_ 311 30
379-019 RE-392-02 (3_dboume Imcks 39-37'02_ 1Z3-4?I(X)_ 311 30
379-020 RE-392-03 St_ Co_ 39.35'37_ lZ3-47'10'_ 311 31

I 379"022 lE-392-06 Georgia I_c|f|c 39-27'00_1 123-48'45"Y 312 32379-023 )E-392-09 Casper _ 39.22'(X_11 IZ3*49'10"J 313 33
379-024 IIE-392-11 Point Cabritto to Jack Peters Gulch 39-20,1)(YII 123-49,(X)q,r 314 34
3?9-025 RE-3gO-02 Ilendocino 39.18'10_1 123.47'50_ 314 34

I 379"026 RE-390"03 Ilm:locino Bey 39-17'30_I 123.47'40_ 315 35
379-027 RE-390-¢5 Van Dame Cove 39-16'10_1 123.47'28_ 315 35
379-028 IE-390-06 Sch_lh_se Cr_k to AtMm River 39-15'1)0"II 1Z5.46'30'_ 316 35
379-029 NE-390-07 ALbion Cove to Wr_rro IH_r 39.12e30_1 123.46,20%r 316 36
379-030 IlE-390-09 C_mr_gh Cove to GundersonRod[ 39-08,1X)ql 123.44,01_ 317 37I

• 379-031 NE-3gO-12 Ilorm CLiffs 39-07'00qI 1ZS-42,45%r 318 M
II 379-032 RE-390-t4 Tt_-ee-three-thr_e (333) Point 39-05'00_1 123-_2,30_r 318 38

379*033 IIE-3gO-15 |H¢lg,port I.m_ng 39-03'45qI 123.41 '50_ 318 39
379-034 RE-390-16 NaLLo Pass Creek 39-02'20"1i 1Z3.41'50_ 319 39

I 379-035 RE-_2-07 _ BaY 39-25'35_11 1Z3*_8'55"V 313 32
379-036 RE*392-08 R_tcheLL Creek to r.asp_r Point 39.Z3,01_11 123-49,11%1 313 33
3"/9-037 RE-392-10 _ k_ch(x3ge to Point Cal_itto 39-21'27_ 123.49'25"V 313 33
379-038 RE-390-04 Rm:lo¢ino BeY South 39-17'17"N lZ3-48'07_ 315 35
404-1)01 RE-M4-02 See L|_! ROCk _.56_0_ 12_*43_45%1 322

I _d)_-_2 IqE-38_-07 ivers_ landing M.50'39uN 123"M'37'q4 324 /,2404-003 iqE-38_-10 F_sh Rocks M._8'O0_ 123-35'31m,_ 325 43
404-004 S0-384-01 Gu_LoL_Point lstmd M-45,04utl 123-31'42"1_ 325 45
404-005 S0-382-09 IK_fw_ lH_r locks M-27'14qi 123.08,34",_ 329 51

I 44)4-1)06S0-382-11 Arcl_d llo_ M.25,53"II lZ3.07,32_ 329 52
_4-008 S0-380-02 ik:¢lega lock 38.17,_8"11 123.02,50,,.r 331 54
404-009 IM-MO-02 D|LL_ Beech Roc_ 38"16'26_ 1Z2"59'11"I/ 332 55
404-010 14_-380"04 Bird Rock M-13'49"ld 122-59'35%1 333 56
404-011 144-380-03 Tomtes Point M-12'1Y_ 122,57'39%1 333 56

I _0_*017 RE-M_-01 Point Arena 38.57,20_tI 123-_,30"_ 322404-018 RE-384-04 I_t Cove M-S3' 10"Ii 123-&1'_O"d 323 41
404-019 RE*M4-(]5 Section 30 Cove M.$2,59_tI 123-_0'10_ 323 41
404-020 1_-38_-06 Saunders Landing M.S1'I3RI 123-39'0S"V 323 42

I _4-021 RE-384-08 TripLett GuLch M.49'00_i 123.36'15_ 324 43
_i;-022 IqE'384"09 FiSh Rock Cove M'47'45_ 123"35'20_ 324 43
404-023 NE-38_-11 CoLLins Landing to Gultata River M-_'OO"N 1Z3.32'_ 325
404-024 S0-384-02 Detmr Point M._,15"ll 123-31'00"V 32)6 45
404-025 SO-M4-03 Se_ _ M-42'DO_ 1Z3-27'30_ 326 46

I _;-C26 S0-38_-0_ BLack Point to Ste_rt's Point M._O'I)O'II 123-ZS'15"kl 326 47_*OZ7 SO-M2-01 Ste_art's Point to RocicyPo|nt M.39,00=11 1Z3.M'45"W 326 47
404-028 I;0-382-02 Ilorseshoe Cove 38.36,30=11 lZ3.22,10_ 327 48
_-029 SO-M2-03 CannonGulch to Strop _ 38-35'_'_I 1Z5-29'_1_ 327 48

I 44)4-030 S0-3_2-0_ GerstLe Cove to Stittmter Cove 38-_'00'qI 123-18'45_f 327 49
_4-031 S0-382-0S _ Mark 125 to Timber Cove M-32'20_ 1Z3-17'00_ 327 49
404-032 S0-382-07 _t Cape Roc_ M-30'_'ll 123"15'17"41 328 50
44)4-1)53SO-M2-1_ Ru_im GuLch M.28,00_N 1Z3.09'36_ 32_ 51
40_-03_ S0-3_2-12 Pe_cecl IlitL 38.25'45"11 123"07'10_ 330 52

I _0_-03S S0-M2-13 Gutt Ilod_ M-2S'30q 123.07'10%r 330 52_0_-036 SO-M2-14 Shel L-_'_Slht kech locks M.2S'(X)_i 1Z3-06'80'_ 330 52
404-037 SO-M2-15 Duncan Point to Arched _ M.22'30_ 1Z3-OS'OO"Y 331 53
404-038 S0-3_)-01 8odega _ M.18'DI)"II 123"03'45%1 331 54

I 404-039 S0"380-04 P_nr_cle ROck M'18'20_1i 123"01'10"Y 332 54_4-0_ 1_-380-01 Sm_m-Rar|n County Line M.17'20Jll 1Z3.(X)'20'_ 332 55
40_-041 KIL-MO-05 ELephant Rock C_p.l.ex M,11'00'II 122"58'(X)_ 333 5?'
40_-0_ HE-38_-03 Sea L_on Rocks to Arena Cove 3_.55'41_N 123.43'45'_r 323

i 4e_-O_ S0-382-06 Vindereere Point to Je_ett GuLch 38-30'20'_ 1Z3,13'OO'V 328 50
404-044 S0-382-10 Goet lock to Peeked HiLL M,26,1_ell 1;[3.07'30'_ 329 52
404-045 SO-MO-03 8odega Harbor 38.19'21"V 123.02'30_ 331 54
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404-046 SFli-NA-09 Rat Rock 38.00,16=N 122.27,40mJ 349 ?9
404-047 SFB-NA-IO Scutl_mst Sa_ Pd)to may Duck BLinds 38.02'15"N 122-2_'03%r 349 80
404-048 SFB-_-11 Matin ComW-Uest San PabLogay Ship Channel 38-04,17"tl 122.25'38"J 349 80 m
404-049 SFB-SO-Ol Sonora County-Nest San PabLo Day Ship ChanneL 38-06'34_=N 122.27e_'_1 349 81 m
404-050 SFIB-IM-01 LittLe ]sLand 38-10,52all 122.20,31=14 330 82
404-051 SFB-IM-02 IbJs IsLand 38-10'57"tl 122-19'17'_ 350 82
_4-052 SlFe-IIA-(13IsLand Uo. 2 38.09,56Jli 122-19+09_ 350 82 l&
404-053 SFB-SN-01 r.night IsLand 38.08,16ql 122.17'58_ 330 83 I404-054 SFB-SIl-02 Uhite SLough 38-07,39_1i 122.15,41%r 351 83
/_N;-G55 SFe-SN-03 North San PmbLoDay _ T=rget 38-06'04mN 122"19'#_Y%f 351 84
4,04-056 SFii-SN*04 Ikwtheest San PabLo[lay kecon 38.04,17_N 122-17'17=N 351 84
1_;-057 SFil-SN*O5Mere ]st_ Strait 38.64'40*N 122"14'43mw 351 85 •
404-058 SFli-Sa-06 Comock)_ Jones Point to Senicio Point 38.02'37"N 122-09'34mid 351 86 m
404-059 SFB-Sa-07 knicfa Po(nt to Amy Point 38.02'32"H 122.09,01B_ 352 86
404-060 SFB-SN-OBi4othlltt FLeet ]8-0S,[X)'_ 122-05,00_ 352 87
404-061 SF8-CC-03 Suisun Point Area 38-02'15"N 122.07,06_ 35"3 86 Jam
/_4-062 SFI-CC-04 ilevada Dock 38-02'11_kl 122-10'22"U 353 86 I404-063 SFB-CC-OSEckLey to SeLby 38-03'27"II 122-13'11"V 353 92
404-064 S_-CC-06 Da_= Point UnocaLM_M_es 38-03,16"U 122-15'15"U 353 93
404-065 SFB-CC-07 HercuLes M_anf 38-01 'Z3"tl 122.17'29_ 354 93
404-066 SFe-CC-O_Pinoie Point M-OO'25qi 122.21'_ 354 94 m
404-067 SI_-CC-09 East San Pabto Bny S_tp Channel M-01'48=N 1Z2.ZZ'18_ 354 80 m
405-001 SFB-SN-09 Nheeter Xsiand 38.04'37"N 121.57'47=N 352 88
405-0_ SRJ-SA-O1DmLon Xstmd 38.01,45'qd 121-46'$4Y'_ 352 89
405-003 SR_-CC-O1Pitt_d:urg Pacific Gas and ELectric PLant 38.02,17=N 121-54,Lx;_/ 352 90 BB
4_5-004 SF8-C_'02 Port Chicago ALlied _L _ _'_N 121*59,09%r 353 91 |4,W-001 IM-374-01Po|nt Reye_ 3"f-59'30"N 1_3-_9'00",I 336 58
429-002 NA-374-04 NiLLers Point Rocks 37.58,53'q_ 122.48,35"d 337 59
429-003 MA-374-05 DoubLePoint Rocks 37-56'51'q[ 122-47'08"V 337 60
429-007 IQA-374-09i|rcl IsLand 37-49,27"tl 122-32'09"V 338 63 li
429-008 MA-374-10 Point ftonit_ 37-48'55"N 122-31'40"N 339 63 |
429-009 SF-374-03 Seal Rocks 37-46'42_i 122-30'53='./ 341 65
429-010 SFB-AL-IO ALioda llavat Air Stat_ 37-47'12"II 122-19'49"N 358 100
429-011 SFB*AL-13 (_ktand Znternatformt A_r-po_ 3"r*_,22qi 1z2.14,L_,,,/ 359 102 l
429-013 _-_-_ San Pedro Rock 37-35'_=11 122-31'20%/ 341 67 |429-016 SR-372-03 De_t's SLide Rock 37-34,28mll 122-31'_P'U 342 67
429-015 SFlI-AL-16 Batmberg PLant No. I, P_d No. 10 37.36,&1ran 122-08'41_,t 359 104
429-022 SM-370-05 Punta deL Are liuevo 37.07,0_I 122.20'09_ 344 ?2
4*29-023 S1_370-04 Ano _ IsLw_ _'_'_N 1Z2.20,o9%r 346 72 t
429-024 1_-374-03 Point Re_isl:aqce 37-59_55"N 122-49'40ml,r 337 59 |
429-025 MA-374-07 GuLL Rock Area 37.52'35=N 122-37'00_ 358 61
429-026 HA-374-08 ItJir Beech HeadLandsto TennesseeCove 37.51'00=N 1Z2-33'45'V 338 62
429-027 IM-37_-11 Bonitu Cove 3"/'-49,_"11 122-31'00_ 339 63 /
429-028 IM-374-12 Point D_ab_oBLuffs and NeedLes 37.49'_'_1 1Z2-29'OO=N 339 63 I429"029 SF-374-02 Lobos ROCkand Lands End 37"&7'lS'N 122"30'21)_ 340 65
429-030 SR-372-64 P_LLor Point 37-29'30"11 122-29'55"N 342 68
429-031 slq-3"/2-05 EeL lloc_ CLiffs 37-24,15uN 122.25'30"W 342 69
_-_-03_ siq-372-06 sear, Rock CLiffs 37.23'_ 122-2S,00"V 342 69 i
429-033 Slq-372-07 Har_r_s Beac_ 37.22,(X)"N 122.24'30_ 343 69 li
629-034 SR-370-O2 Pigeon Point 3"/"10'55'*N 122"2_'20_ 343 71
429-036 SFB-SF-11 ALcatraz lstand 37.49'34=N 122-25'20_ 3"/0 120
429-037 SFe-SF-IO Pier 45 37-48,34'HW 122*35,00'q,r 370 120 i
429-038 SFB-SF-07 Yerbe Buerm IsLand 37-48'34"V 122-?.2'15_ 369 99 I429-039 SFB-CC-14 Red Rock 37-55'45"N 122-25'50_ 355 95
429-040 SFB-CC-IO The 8tother= 37"57'47mN 122"26'00_ 354 95
429-041 S_-IM'06 The Sisters and Point Pedro 37.59'22"N 122.26'25_ 349 ?9
429-042 iqA-374-02Coast CampgroundSouth _8.00'5_'N 1Z2.S1'14%r 336 59
429-G&3 1_-374-1_ Stfnson Beach to Rock7 Point 37.Y.4,0@"H122-37,38_r 338 61 II
429-044 $F-374o01 Fort Point Rock to NeLm_tRock 37-48,16'_ 12_.28'38mV 340 65
4L_-045 S_-374-01 Mussel Rock Area 37.40,1X)_ 122-29'47_ 341
429-046 SI_-372-01 I_ri Point 37-37,0S'tl 12_-29'_7'_ 341 67
429-047 SI_-370-01 PomponioBeach to Pe_adero Raed_ 37-16'42"11 122-24'30_ 343 79 I429-048 SN-370-03 GazosCreek I_orth 37.10,23=11 122-22'(X)_J 343 7'1
/_9-049 SC-370-01 GreyhoundRock to EL Jarro Point 37.03'31=N 122.15'00%/ 344 73
_-_0 SC-370-02 EL Jerry:,Point to Davenport 37.01'05=N 122.12'ZS"U 344 74

' 429-051 SF-FAI-01 North ParaLton Islands 37.46,0Z,=H 123-0S,56uk/ 339 64 i
429-052 SF-FAi-02 South Forotton lsLaclds 37*L_.,OO_Nl_3*O0'OOubf 340 64 II
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&29-053 SFB-IM-01 YeLLc_ BLuff 37-50'13"N 122-28'15"br 347 75

i 429-054 S_8-HA-02 Sausai|to Point Ares 37-51'2_M 122.26'3&"V 347 75
429*055 SFII-RA-03 Peninsula Point and Cme Rock 37.51'44"M 1Z2.27'25'_ 348 75
L_9-056 SFI-P_-04 Anoe[ IsLand 37-$1'18_ 122.26'24%f 348 76
429-057 SFI-Pklk*O5Bluff Potnt to ParacHse C4W _._t47_mll 1Z2*27'_e_I 3_dS 77
429-05_SSFI-PlA-06 Point San Ouent|n 37-56'48qi 122-28'20_ 3/dS 715

I 429-059 SFII-iM-07 Narln Zstmds 37-57'57_ 122.28'15"J 348 73
429-060 SFli-CC-11 Castro Point Area 37-56,08"m 122.24'55"V 3S4 95
429-061 SFB-CC-12 IHc_mond-S_ ;infect Br|cige 37-56'01"_ 122.25'_6"V 355 95
429-062 SFli-CC-13 Castro Rocks 37.55'57_ 122.2&'57_ 355 95
429-063 SFB'CC'15 Standm-d Oit LongVMrf 37.55'31"V 122.24+14"V 355 95

I 429-064 SFB-CC-t6 Richmond_ Entrance Channel 37.54'18'_1 122.22'38"V 355 96429-065 S_B-CC-17 Brooks ZsLand Arlm 37.53'47'ql 122.21'16'_ 356
429-066 SFii-CC-18 Iichmx¢l Inner Harbor 37.$4'36"M 122.21s42'_ 356 96
429-067 SFB-AL-01 ALbiny HiLL Cove 37.53133"M 122.18'49_ 356 97

I 629-0_ SFB-AL-Q2BerkeLey Yecht Harbor"Breek_te_s 37.51'59"M 122.19,06_r 356 96
4_'009 SFB-AL-03 BerkeLey Pier 37-51+1S'iI 122.29129_ 3S6 98
429-070 SFB-AL-I_ Bay Bridge troLL PLIza Point" 37-49'$2"N 122.18'47w_I 357
429-071 S_ii-AL-05 San fr_nciso_-O_tar¢l ky Bridge East 37-49+10"11 122.29'31_id _ 99
429-072 SFI-AL-06 Oakland Cuter larbor 37-48'59'qi 122-19'2Sq, r 357 99

I 429-073 SFI-AL-07 OekLw_dPl']ddt.eIla,rbor 37-&8'Olqd 122-21 'SOU 357 99429-074 SFli-AL-08 OekLand Inner Nar.lx_ 37-47'27_ 122-18'07"V 357 100
429-075 S_-AL-09 Gov_ lstard kPee 37-47'05"_ 122-15'18_ 358 101
429-076 SFB-AL-11 ikiLtorm i_ 37-&6'OO'qd 122-17'13_J 358 100

I 629-077 SFB-AL-12 Bay Faro IsLand 37._'36q 122.15'00'_ 354S 102
429-078 SFB-AL*t4 Nutford Lar_ltnli t:d_m,anet 37-41,26J_1 122-11'51"W 359 103
429-079 SFS-AL-15 IlayMard I_rsh, Basin 3A 37-37'47"11 122-ClS+&4"V 359 104
429-080 SFB-AL-I7 _ Ptmt Mo. 1, Pond I_. 10 and 11 37-36,42"Ii 122-06'17"V 359 104
429-081 SFS-AL-18 _ Ptant No. 1, Pond i_o. 8A 37.35_49"1 122-07'52_ 360 104

I 429-082 SFS-AL-19 _ PLant lio. 1 Pond Mo. 61S 37.35'53"11 122.06'3Q_ 360 105429-063 SFB*AL-20 8mJberg PLant No. 1, Pond ik_. 1, 2, and 7 37-35'08qi 122-07']_)'.r 360 106
429-064 SRD*AL-21ila_ber9 PLa_ No. 1, _ Mos. 2, 4, and 7 37-34,49'_H 122-07,06_ 360 106
429-0_5 SFB-AL-22 ila_mberg PLant Mo. 1, Pond lios. 4, 5, and 7 37-34,51'r_ 122-06,33%r 361 106

I 429-066 Slqi-AL-23 PLant No. 1, Pond#o. 1A-_t ]7-34'OP'M 122-07'27_ 361 106
L_9-GB7 SFB-AL-24 PLant No. 1, Pond No. 1A 37-3_'02_ 122-07'07_ 361 106
429-088 SFB-AL-25 PLant No. 1, Fond Mo. 2A 37-33'36'qi 122-07'24'q_ 361 106
429-089 SFB-AL-26 Ptmt No. 1, PondNo. 3A 37.33,14_Ii 122.06'40_ 362 106
429-090 SFB-AL-27 Pt_ No. 1, Pondiios. 4, 5, 6, and 7 37-32'03"11 122.06'10_ 362 107

I 429-091 SFS-AL-28 I(GOlad(o Tokm_s 37.31'3t"II 122.06'D0_ 362 107429-092 SFS-AL-29 PLant MO. 1, PondNo. 3 37._K)'45_N 122-06'02"V 362 107
429-093 S_8-AL-30 PLant Mo. 1, I_0ndNo. 1 37-31'32_ 122-04'37_ 363 107
429-094 SF|-AL-31 PLant Mo. 2, Fend lloe. 11 _ 26 37-29'50'_1 122-02'42%1 363 106

I /_-_-0_5 SFB-S_-06 ALvilo PLant, _ Mo. A7 37-2_'2_'_1 122-00'27_ 364 111
429-096 SFB-SR-07Atvilo PLant, Pond Ilk). A6 37.27'24"M 122-01'26_ _ 111
429-097 SFB-SR-_ ALv_so PLant, Pond No. A5 37.26'37"N 122.01_Z3'*I_ 365 111
429-096 SFS-S_-09 Air+sO PLant, PondNo. B2 37-26'22"_ 122-02,$2_r 365 11t
429-099 SFS-SR*IO Atviso PLant, P_rd IIo. A1 37-26'11"M 122-05'_ 365 112

I 429-100 S_FS-SR-11CharLeston Stoug_ 37-26'33"M 122-05'22",1 366 112429-101 SFB-SM-01RedwoodCity PLant, Pond No. 1 37-29'51"tl 122-08'5_'1d 366 113
/_-102.SFD-SR-02 RedboodCity PLant, Pond Mo. 2; 37.2_'15"M 122-0_'_8'_ 366 113
429-103 SFB-SN-03 Bait IsLand, Pond No. AIO 37.31'01"1i 122.13'52"1_ 366 114

I 429-104 SRB-SM-04Ba|r IsLand, Pond No. A9 37-30'58_M 122.14'17"a 367 114429-105 SFB-SM-05BlIP Zstand, Pond No. B3 37"31'42"N 122"14'_ 367 114
429-106 SFll-SM-O_Ba_r IsLand, Pond No. Bl(Eas_) 37-32'12_ 122-12'25"V 367 114
429-107 SFII*SI_-07 San Marco Sr_c_e and Pacific Gas& ELectric Touers 37-35'24_1 122-14'40_ 367 115

i 429-106 S_8-SPI-06 San Francisco Bay Ship ChanneL 37.40,05"M 122-21'31"V 368 116
429-109 SFB-SPI-09Oyster Point Ar_ 37-39,01WA 122.22'49"V 368 117
429-110 SFB'SF'01 Dod:d.eRock 37"43'1&'H 1_2-Z2'S2%r 368 118
429-111 SFB-SF-02 Iklr_er's Po_r_ 37-L_3'42_M 122-21'22_ 368 118
429-112 SFS-SF-G3 IJsh L|ghter ii4s_n 37._,24"ti 122-22,05".,I 36,8 118

I 429-113 SFO-SF-CKPotrero Point 37.45,19"II 122-22'47"V 369 119
429-114 S_B-SF-05 San Francisco Piers South 37.46'51"1i 122.22'.59_ 369 119
429-115 SFE-SF-06 San Franc_sco-Oektar[I Bay Bridge West 37-48'03'_ 122.22'26"W 369 99
429-116 SFB-SF-O_T_ 1stlmd 3"/'-49'48"M 122-21'53u%r 369 99
429-117 SRB-SF-09 San Fr_nc|sco PiePs North 37-48'27"M 122-24'_ 370 120

I 430-001 SFB-AL-32 Ptant Ido. 2, _ Mos. 4 and 5 37-ZS'2"r'll 121.59'17"V 363 109430-002 SRB-SR-01AL,_iso PLant, Pond _o. A17 37.27'33"11 121.58'03"W 363 109
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_30-003 SRI-SR-02 Alvlso PLw_t, Pond _o. A18 37.;_'4_ 1;)1.56t2_ _ 109
/_30-(X_ SFI-SI-03 ALvtso Plant+ Pand IIo. A16 37"20r31"N 121"57'_3"Y 364 109
430-005 SFB-SR-04ALvtso PLant+ Fond il_. _ and AIO 37-26+57uld 121"59'34uY 3,64 109 I
/_0-006 SlFB-SI_-05At_iso PLant, Pond No. kS 3"/-25"_ 121-59'_ 364 110 l454-0(]3 M0-364-02 Etkhom SLoughSalt Ponds _-49'04"M 121-46'30_ 375 125
454-006 IqO-_-03 Bird Rock 36-35+31'qi 121-57,59_ 376 129
456-007 Iq0-362-07 PinruucLePoint Arqm 36.31'35"11 121-57r14%r 37/' 13;) m

454-008 ILP362-08 Sand Hill Cove Area 36.31'01ra 121.57'01_J 378 130 •
454"00q NO'36?.'Oqlld island _.kS'30'25"N 121"36'33=V 378 130
454-010 R0-362-19 CutLe Rocks and RalnLartl 36.22'35'_ 121-54'25"J 381 133
454-011 N0-562-20 I_u_-ic_ Point _ 56-21'40_ 121.54'25_ 381 135
454-012 R0-3_0-01 Po|nt Sur 36-18'_:_1d 121.53'39%r 381 134 I
454-013 R0-360-08 T_'re _ Rocks 2kS-11+25"M121._2s_"i/ 383 l_kS I454-014 R0-360-10 Plrtington Ridge Iorth 36*10'06_ 121*41'14%r 384 137
454-015 M0-360-11 _ Iodu; 36.09"_11 121.40t44_ 384 137
45&-016 110-3,60-13_ _ Rocl_ 36-09'07"N 121-_'5.3"I/ _ 137 I

454"017 R0"360"14 Bums Creek ROCKS 36"06tg9=N 121"_9+28qd 385 137 •
454"058 N0-360-16 I)otm Rock 36-05'06"_ 121-37'02_ 385 1M
454-019 R0-360-18 Square SLack Rock _.04'21_tl 121-36'35md 386 138
4.%4-020 )10-360-21 Lopez Rock _-01'34_1 121-34'4_J 386 139
454-022 RO-Z,_2-05Pescacler_ lock _-33'43"M IZ1.36'33'_ 377 129 I
454-023 Iq0-3_2-_ Guillemot [sLard Area 36-31'45'11 121.56'47"V _ 130 I454-024 Iq0-362-11 YerQceePoir_c 36.29'29"N 121.56'41=I/ _ 131
454-025 Iq0-3_?-14 Ld:os Roc4cs 36.27'18"N 121.56'10"V 37? 131
454-026 R0-362-13 S_IberanesCreek Rocks 36.27,18"u 121-55,35._I 379 131 m
454-027 N0-362-15 Sobermn Point South " 36*26%7'_I 121.55'35wa 380 131 I
454-(328 K_-362-17 Rocky Point 36.24'06_ 121.54'40_ 380 132 II
454-029 110-362-18 Bench RaPk-227X 36-23'21"M 121.54'13"_ 380 133
454-030 N0-3_0-02 NoLera Rock 36.16'45"M 121.51'30_ 382 134
454-031 Iq0-360-03 Coqper Point and Islands 36.14'55"11 121.50'10"N 382 135 I

i l 4_ i_ _ _ -; Pfeiffer Point 36"13"r'_JP'N121'48r33%f 382 135 |454-033II_360-06Grimm; Point 36-12_20_ 121./,_'1.Tr_ 383 136
454-034m-360-OTLafLerRockand_(nimd 36"12'00_ 121"43'36_ 383 136
454-035 1_3&0-12 Part_ngton Ridge South 36-09'36_ 121 .I_),25,,I+ 384 137 m

454-03_ R0-360-20 _ Rark 247 36.02'11"M 121-34'45_V 386 139 •
454-037 !10-360-23 Iocktard Landir_ North 36.00'57_M 121-32'30_ 387 140 i
454-038 SC-364-01 _ to Sand HiLL BLuff 36-59,45'11 122-10'33%# 373 121
454-039 SC-364-02 Sand HiLL Stuff to Meedle lock Point 36.58'01"N 122.07"46"_ 373 121
454-040 SC-3_-03 Meedte Rock:Polr+t to Terrace Point 36"57'_N 122"05r06_/ 374 122 I
454-041 SC-364-04 Terrace Point to S_ts Cruz 36-57'09=M 122.02'30"N 374 123 I4_'0_ N0"364"04 MOSSLerld_r_ Harbor" _'48'28_ 121"47'0(_J 375 125
454-043 1_362-01 Ronterey Harbor 36-_'22_ 121-53'Z(_a 376 128
4_-0_ R0-362-02 Canner./ R_ 36.36'47_M 121-33'48'_ 376 128 m

454-045 Iq0-362-04 Morth Car_i Bay 36.33'_'_M 121.36,37_'W 377 129 •
454-046 N0-3_2-10 Camel Highlands 36.30'00_ 121.56'Z3_ 378 130 II
454-047 N0-362-12 Yankee Point South _-:_'m'4_m'M121.56'181_ 379 131
4_-0_8 M0-362-16 Kaster Point North 36-24'47_ 121-54'52'V 380 132
454-049 Iq0-3_0-05 k_-eckk_u_h South 36.13'56'ql 121.47'30aV 382 135 I
454-050 R0-360-09 Parting'tort, Po+nt 36-10'43"M 121-42'01"_ 383 136 I454-051 1_360-15 _ Creek 36-OIB'O6"M121-38'53"W 385 137
454-052 R0-360-17 BenchHark 223 36-04'55"M 121-3_'53_ 386 138
454-053 N0-360-19 _ Point 36-02'51_N 121*35'14m,r 386 139 m

454-(]54 140-360-22 Lopez Point South 36-01'13"N 121.33'34_ 387 140 •
454-0S5 110-360-24 RockLnnclLancl_ng 36-00'26_ 121-31'06_W 38?' 140
454-056 SC-364-05 Palm Beach 36-52'00_ 121-49'05",/ 374 124
454-057 R0-364-01 Sa[inas River" OLd Nouth 36.49'12_ I21.47_34_f 374 125
45_-0_8 R0-364-03 SLId_orn SLoughEstuarir_ Re_erv_ _6-49'03"M 121.44,25,,;r 3?5 126 •
454-059 M0-364"05 Noro CO]O SLough 36"47'49"M 121"46'_)_ 3_ 125 l454-060 M0-364-06 Salivas River Ne_ _ 36-4a;,25"tl 121-47'5_'W 3"/6 127
477-D01 1_3-354-06 Smtl r_¢ks & --inland north & east of P[askett Rk 35.$$'16ql 121.28'22_V 391 1/,2
477-0(I2 R0-354-07 PLas_ett Rock 35.55'14"N 121.28'41%/ 392 142 m

477-003 N0-354-08 Cape Sm Martin 35.53't_'N 121.27'55_ 392 143 •
477-004 N0-354-09 _ Rock 35.53'05"N 121.27'_,r 392 143
4;"/-_ N0-_4-12 RecbmodGuLchRock 35-49'32"M 121-23'29_ 393 144
477-006 SL-354"04 La Cruz Rock 35"42'Z3utl 121-18'45"W 395 146
477-007 SL-352-01 Piedr_ BLat_casIsland 35.39'52_N 121.17'18_ 395 147 I
477-009 SL-350-02 Point Buchon 35.15'20_N I20.53'58"W 396 151 |
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477-010 S¢-350-03 _ Rocks 35*14f/_P'N 120-53'_ _ 151

I 477-01t S1-350-1)5 Lion Rock 35-13'03qI 120.52'17_ 399 152
477-013 140-354-02 Thirty-six (36) NIoMh 35.38'36=N 121.29s15_ 390 141
477-l)14 IIP354-03 Larus lock 35"57'44_N 121"29*01%f 391 141
477-015 R0-354-04 Urrm_ Point 35*57,iXPIt 121-28'51_V 391 141
477-016 R0-354-10 Matntmrd Point acro_ frm iird _ 35.52'37_ 121-26'59%1 393 143

I 477-017 R0-354-11 Point north of IledimodGulch 35-50,20fli 121-24'04_ 393 144477-018 N0-354-13 sasstmck K,uth of _ GuLch 35.49'30aN 121-23'22_ 393 144
477-019 M0-354-14 UnmlupedIsland 35.48'20flI 121-22'26_ 394 144
477-_0 M0-354-15 SaLmn Creek 35.¢B'31"N 121-21'47_ 394 144

I 477-021 M0-354-16 Arched pentrsuts soutfi of sataon Creek 35-48'05mll 121.21'14%1 _ 144
477-022 $L-2FJ4-01 _ Point Lodge ¢otcray 35-46'53_11 121.19'56_ 394 145
477-023 SL-354-03 Three (3) Itod_ 35,45'06_ 121-19'OP'W 395 145
&77-C_4 S;L-:352-03TWOrocks _uth of Point PtedrlW Skarlc_ 35-39'30*qi 121.16,02,,,,r 396 I47
477-025 SL-352-06 IsLand south of CamyucosPoint 35-26'45"11 120-55'51%f 397 149

I 477-026 SL-352-07 Morro Rock end PiLLar Rock 35.22,13"M 120.52q)81,1 397 150477-_7 SL-350-01 Spooner's Cove 35-16,21m1( 120-53'57_ _F_ 151
4?7-028 SL-350-04 _ Rock and adjax:_nt rain|rod 35-13'18"11 120.52'13mU 398 152
477-029 SL-350-06 Old)Lo Rock and adjmcont --inLand 35-12'36mli t20.51'38'_ 399 152

i 477-030 S1.-350-07 Olabio _ NucLear Power Plant South 35.12,07Wll 120*50'39fl_ 399 152
477-031 S¢-350-1_ Double Rock Region 35.11'3g"11 120-50'29_ 400 I53
477-032 S1.-350-09 Pedro Rock 35-10'43=N 120.49'00_ 4QO 153
477-033 SL-350-10 !mtth and I/haLer laLonds 35-09'00mM 120.45'15"V _ 154
477-034 S1.-350-12 Fossil Point 35.10'26mlI 120"43'26",1 401 154

I 477-035 SL-350-13 S_eLi kach RocU 35-09'06=N 120.40'11_ 401 155477"1_6 S_.-_JO-14 North Ptno Beach Rocks 35-OB'ST"ql 120.39'23_ 401 155
477-037 SL-350-16 OIo Ftmco Lake South 35-01'14"H 120.37'26u_ 402 156
477-038 SL-352-04 Point san Simon 35.3_'00_11 121*12'00_ 396 148

I 477-039 MO-_J4-01 Kirk Creek to Mill creek 35.59'51"11 121-29'3_"U 390 141
477-040 R0-354-05 Sorcl_ Area 35-55'55"11 121-2B'Sg"U 391 142
477-041 SL-354-02 _ Point South 35-43'24=11 121.19'2_/ 395 145
477-042 _.-352-02 Point Piedm_ BL_ 35*2_9'45=H 121.16'53_ 396 147
477-043 S_.-352-05 South San Siae_ 35-37'05_N 121-09'11"_ 396 1¢B

I 4TT-044 $L-352-0_ Fsirbenk Point 35.21'05_ 120-50'38_ 397 150
477-045 SL-_F_O-11Port San Luis 35o10'42"11 120-44'44_ 400 154
477-0&6SL-352-09 Morro Bay Spit 35*21'35_N 120.51'24%f 397 150
477-047 SL-350-15 O_ Fimco Lake North 35.02'57"tI 120-37'1(_%f 401 15_

I 501"001 _'544"01 GuedaLt_DeI)ur_ South 54"57'12_I 120"38'44W¢ 406 158
501-002 S8-544-10 Santa Ynez Eltmry 54.41'23"M 120*36'06_ 408 163
501-004 $8-S_11-07 Prince iaLand 54.03'29"N 120.20'(XPt/ 416 170
501-005 SB-SNI-02 Castle Rock _,03'17"ti 120-26'26_ 414 167
501-008 S8-544-04 Lion Rode It Point SaL 54-53'53qli 120.39'50%1 407 159

I 501-009 S_-342-03 DestroyerRock 54-3_'I0aN120-38'_ _ 164501-010SS-342-02Nalniond and r_ eut of DestroyerRock 34-36,00"I120._8'26"W 409 164
501-011 SB-342-04 Point ArgueLto 54.34'38_I 120-38'4_,1 409 165
5G1-012 S8-542-05 Rocky Point 54*35'&5"tl 120.38'11%1 409 165

I 501-013 S_-542-06 Point C_x_ption 54-26'54"11 120-Z8'13_ 410 166
501-014 SS-S_tI-01 Point Be_ett 54-02'01'_i 120.26':3"P'W 413 167
501-015 SB-_ll-06 ltarris Point to CuyLer Ilarbor 54.04'02'qi 120.21'47"W 415 170
501-016 _B-_II-09 Bay Point M'ee 54-02'11"N 120-18'51_W 416 171
501-017 S_-_4-02 Rus._L Point 54-55'48"11 120-_9'46'_ 407 159

i 501"018 S8-344-03 Point Sat 54-54,121"11120.40'12_d 407 159501-019 $8-3_-115 Point Sat Bead1 South 54.53'29"N 120-38'28'q_ 407 159
501-020 SB-344-06 Lions _ South 34-51 '43"tl 120.36'43"Y 407 160
501-021 Sa-544-09 Pur_s_sa Point South 54.45'00'ql 120.37'44_ 406 162

I 501-022 S8-542-01 North I_or_fa 54.37'13_N 120-]7'55%P 408 164
501-023 SL-544-01 SmcbLul>eDunes North 54-59'08'_1 120-38'19"W 406 157
501-024 S8-344-07 San Antonio Creek 54-47'16"11 120"37'1_W /,08 161
501-0_5 S_-544-0_ Pu_iStle Point 54.43'21_N 120.37'47_ 406 162
501-026 _-_11-03 lichardson Rock 54.06'05M_120-31'(_'_ 414 168

I 501-027 SS-SNI-04 llortl_e_t San MigueL Island 54-02'51"ti 120*ZS'3g'W 414 167501-028SS-SM[-05 SiBonton Cove 54-02'58_ 120.23'49%f 415 1(/;
501-0L_SS-SMI-08Hoffme_Po_ntAree 3_-02'42"N 120.21'52_ 416 170
501-030 $8-SI¢1-10 Carcluett Point Uest 54.01'13Mli 120*21'0_U 417 171

I 501-031 SS-SNl-11 Crook Point to Tyler Bight 54-01'11fli 120*?.2'_'q_ 417 172
501-032 S_-SX[-12 Tyler Bight to Adam's Cove 54-01'35"N 120.25'35=W 417 167
501-033 SS-SStX-01Sandy Poir_ 34.00'00MI 120-14'50_ 417 173
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501-034 Sa-S_I-02 I$orth_est Santa Rosa Island 3&.00'29_ 120.12'47_ 418 173
501-035 _-_Z-O3 Broclomy Point Area 34.01'27_ 120.08'2g_f 418 174
501-036 SO-S21-04 CarmcbVerde to Sill W Base 34-01'10_ 120.06'08_ 418 175 m
501-037 _-$2]-(_ _lfrinOtol_ Point 34-02,13mN 120.03'08_r 419 176
50t-03_B $8-S2]-06 ilor_ Becl_,$ Bay 34.01119"N 120.02r46_r 419 176
501-039 SO-SOl-07 South Bech_ss Bay 33-59'17"N 120.01'35_ 419 177
501-040 SO-SO|-09 Sierra Pabto Area 33-55'55"N 120-01'20_ 420 179 m
501-041 so-s_]-lO Ford Point to Weck _ 33-54,51uti 120.03,31",I 420 179 I501-042 SO-SR]*11 South Point Area 33-53'46_ 120-06'49_ 420 180
501-043 SO-S_I-12 Ctueter Point South 33-54_51'_1 120.09'21"tJ 420 181
501-044 Sa-S_]-13 Bee Rock Naintmd Area 33.57'07_ 120.11'43",1 421 182
501-045 _z-SRl-14 ¢mutlumst Santa _ lsta,'¢l 33-58'50qi 120-13'07_ 421 182 •
502-007 _-AIII-01 Anacxpa |sired-West 34-00'41RI 119-25'19'_ 428 1_ S
502-008 _-_11-02 Arimcapelstmd-Middle 34.00117"N 119.Z3'39'_ 429 199
502-009 VIE-MI[-03 Armcq_ Island-Elmt 34.00s51ql 119.22'02_ 429 199
502-010 SO-SZI-14 Scorpion Rocks 34.02'52_ 119-32'47"Qr 425 190 IB
502-013 SO-SZl-08 Sppit _ 34.02'49_ 119.43'19%f 424 187 I502-015 SO-SZI-01 Fraser Point 34.03,32"N 119"55'35mQf 421 183
502-016 SO-SZI-02 West Point Area 34.04s33"N 119.54s34"_ 422 183
502-017 SB-SZI-03 ProfiLe Point APes 34-04'16"N 119.52'22_ 422 184
5_-018 SO-SZI-04 Cueva Vatdaze Area 34.03'32_ 119"49_32_ 422 185 •
502-0_9 _-$ZI-05 Ar_l Rock to Diab|o Point 34.113r18"N 119.46'39%r 423 186 l
502-020 $B-SZI-06 D_oMo Rock 34-03,28_N 119o45'56_ 423 186
502-0Z1 S_-SZ[-07 rry's Harbor to Twin _ 34-02'53"N 119-44'19_ 423 187
502-022 Sa-SZ[-09 Pelican Bay Area 34.02'04"N 119-42'12"W 424 187 m
502-023 so-sZ[-lO Pr_sonen's _ Aree 34-01_05_N 119-39_27_ 424 188 I502-024 S_-_Z|-11 Cod_ Point _t 3_-02'36"tI 119-35,55'%r 424 18q
502-025 SO-SZ|-12 Calm Point Area 34-03,05_I 119-34'10_ 425 190
502-026 Sli-SZX-13 Scorpion Ancho_oe 34-02'MP1_ 119.33'03_1 425 190
502-027 Sa-SZt-15 San Pedro Point Area 34-02'27_ 119-31'48_ 4_ 191 •
502-028 $8-SZl-24 BLack Point N_t 34-02'42_ 119-53'26'_ 428 197 l
524-001 SO-SZI-22 Gut[ IsLand 33"57'01_ 119"49'28_t 427 195
524-007 SO-SOl-01 Shag Rock 33-29'15'q 119-02'05"V /,30 200
524-008 Sa-Sl[-02 Santa Sar'bev-aIsland 33-28'37'q 119-02'03"V 430 200 am
524-009 S_-SO[-03 Sut_i _sLand 33-28'50'q 119-02'50"q4 431 200 I524-010 LA-CAX-04 Bird Rock 33.27,0_atl 118.29_11,q_ 439 206
524-014 S_-S_[-_ East Point Area 33-56,32_11 119-58'27_ 419 178
524-015 SO-SZ|-16 Sandstone Point West 33.59'19"11 119-35'36_ 4_6 192
524-016 S$-SZ|-17 Santa Cruz [$tmd isthmus South 33.59'16_Ii 119-37'5_1 426 192 •
524-017 S_-SZZ-18 Vattey Anchorage to Coches Prietcs Anchocage _3.58,44"N 119-40'51"d 426 193 |524-018 SO-SZ]*19 _ Point Area 33.57,40_ 119-42_58"W 427 194
524-019 SO-SZ]-20 tlftto_ _z_orege Rod_ 33"57'38_ 119"45'07_ 427 194
524"020 SO-_Zl'21 Punte Aronl 33-57'44_1 119.48'45_f 427 175 m
524-021 SO-SZl-23 K_nton Point to Posa _ 33"59'34'LN 119.52'45"V 428 196 I524-022 1_-SliI-01 V|zcaino Point South 33-16'21UN 119.34'21%1 434 201
.524-_ _E-SUl-02 V_zcaino Point East 33.16'2_N 119.34,09_r 434 201
524-024 _-sul-03 ThousandSp¢ir_s Area 33-16'53UN 119-31'24%r 435 202
524*025 t_E-SlII-O_ L|_t Point West 33-15'39"N 119.28,26_r 435 202 •
524-026 VIa-SIll-05 Ou'_chHarbor Area 33-13'12"N 119.29,09_r 435 203 m
524-027 _-S_I-06 ELephant SeaL Beach Area 33-13,49"_N 119-31'29%1 435 204
524-_8 VE-S_I-07 Comorarrt Rock Area 33-14'33_ 119-33'17_ 436 2(]1
524-029 LA-C_.;-01 Castle Rock 33 .02 ,03"11118-36'52_ 436 215 m
524-_e;0 LA-C].%-02Bird Roc_ 33.02,15sii 118*35'24%1 436 215 I524-(I31 LA-CI.;-(]3 liorthvest }larb_ to Wits_n Cove 33.01'14"1i 118.33'49"%I 437 215
524"032 LA-CLI-04 Pyl"amidCove 32"49'14"N 118"24_05'%f 437 216
524"033 L.A-CL|-05 Chine Point Island 32-48'13"N 118.25'49%f 437 216
524-034 LA-CLI*06 Lost Point South 32-50'&3'rN 118.29'05_,f 437 217 •
524-Q35 LA-CLI-07 Plait Point South 3_-52'47_ 118-30'30"W 438 218 l
524-036 LA-CL]'08 Seat Cove Area 32-54'1_ 118-31'44_1 438 218
524-037 LA-CAI-01 Lorenzo 8each to Stony Point 33.2B'25"N 118.33'40_ 438 205
524-_ LA-CAI-02 Indieu'_Rock and Emerald Bay 33-2"r'57"N 118"31'32_d 438 295 mR
524-03? I.A-CAI-03 Ship ROCk 33.27'47"11 118"2_'27'_ 439 206 I524-040 I.A-CAI-05 lstl_a_s Cove Area 33.26,43"111 118-2_'5M'_ 439 296
524-041 LA-CAI-06 Blue Cavern Point to Spouting Caves 33.26'45_i 118-28'31_W 43? 206
524"042 LA-CAI-07 FJp_Pe Car,ling Area 33"25'46_ 118"26'I7_ 4443 207
524-043 LA-CAX-08Ztatian Gardens 33.24'50"N 118.2_'01%r 440 208 m
524-044 LA-_I-09 Whites Landing 33.23'45"N 118.Z2'11_f 440 208 l
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5_-O&_ LA-CAI-IO To_n Bey 33*22'30mid 118-21,13%r 440 209

I 524-046 LA-G41-11 Descarso ilay 33.21sO6"V 118.19141,%r 440 209
524"047 LA'CAI'12 Pebbly Beach South 33.19'520M 118*18'265r 441 210
524-048 IJI-CAl-13 CataLina [stand E,,,t End Light 33-18'10_ 118.18'49eW 441 210
524-049 LA-CAI-14 Sftwr Canyon Landing Area 33.19'12'51 118-23,_r 441 211
524-050 LA-G*,X-15 Chins Point Idorth 33.19'56"51 118-28,15=11 441 212

I 52_-051 LA-CAI*16 L|ttle Harbor Area 33.23'13"11 118-28'39aW _1 213
524-G52 LA-CAI-17 Cataltrm _.rbor Fast 33-25'06"11 118-29'13'_ 442 213
524-053 LA-CA[-18 Catatirm Mead 33-ZS'Z3ql 118.30'47uW 442 214
524-_54 l.A-CAI-19 Cape Cortes to Mhale lock 33.26'02"11 118.32,35,5r 442 214

i 524-055 I_rirm Det _ Brltelm_er 33-57'38"18 118.27'_ul4 445 219
524-056 San Pedro lay 33-_'31"tt 118-10'19"1,1 445 220
545-009 1.8 ,lottu 32.50'55nM 117"15'56=1,1 448 221
545-010 See WorLd 32.45'57_11 117-13'42qj 448 222
5/,5-011 Point Lal 32-40'44"11 1t7-14,¢8'51 449 223

I 545-012 SheLter ]stand Arlm 32-_'59Uli 117-13'18"1,1 /,49 224
545"013 Ilart:or ]sJ.snd 32"43'32"11 I17"11'5651 _9 224
545-014 Ilorth Istmd Iiavst Air StetSon 32"42'37uii 117-12'58'51 449 224

I
I

I
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I_x 3. Index to seabird c_Lonies in CaLifornia, ordered by CA colony n_bef fro,, north to south. I
i

NO. DATANAP
CA USR_ CULCW'g_ LATITUDE LONGITUDE I_GE NO.

m

D¢1-4_-01 _5-001 ¢¢_ _ 41-58t21'qr I_:_._,02_ 286 1 I
_'4_'02 32S-002 _r_e_ _ 41-57'22_ 124-I2'41"V 286 1
D41-414-03 325-003 Prince Island 41-57'04=11 124-12'41=V 287 1
Dqi-414-04 325-044 Point Saint George Lighthouse 41-50'00_1 124-Z2'(X)_ 287 2 R
INI-414-00 325-007 Point Saint George 41.47'00=11 124.15'00_ 287 3 lIXl-414-06 _-_ CastLe Rock 41-45'37=1i 124.15'00%f 288 3
0ql-414-07 325-007 Tolc_a Rocks 41"45'15"N 124-14,00%r 288 3
1_-414-08 325-808 _te Rock 41.44'46_ 124-13'44%1 288 4 m
DN-&I&-09 325-045 tataler ]., Crescent City JUcr., Strut Rk, etc. 41.45'00_ 124-12,00=1/ 289 4 I0QI-414-10 325-046 Unneud SmtL lodes 41-42'00'_ 124-08'00_ 289 5
Dil-414-11 325-047 Em;y Triangle Imc_s 41._)'22_ 124.08'30_J 28Q 5
011-412-01 325-048 Rock R _mpb_k RO_ 41"40'00_ 124"08'30_ 290 $
DIl-&12-02 325-009 Sist_ Rocks 41-3Q'_V 124-08'47q4 2gO 5 •
Da-412-03 325-059 Xtckmy Point to Dm_tion Creek 41.39'19=11 124.07'57=V 290 5 |IHI-412-04 325-04? Last ChanceRock 41.38,00=11 124.07'30_ 291 6
041-412-00 325-050 Footsteps ;lock 41-37,00q 124.07s10=_ Z91 6
9ii-412-06 325-008 Witson Rock 41-35'45=11 124.06,31/_ 291 7 m
IXl-41Z-07 325-010 False gLaseth lock 41.35'40q 124.06'3_d 292 7 IDU-412-08 325-060 Fmlse [taseth Cove to Pine Point 41.35'00q 124.00*51%r 292 7
Dil-412-09 325-001 _dar Station Rocks 41.33'30"N |24.06_(X)_ 292 7'
Da-412-10 325-011 Flint Rock _ed 41-31'31_ 124.00'00"_ 292 8
DU-412-11 325-012 Vhite Rock 41.30'5_N 124.00'06=J 293 8 •
0N-412-12 325-061 Hi_ Bluff South 41.3_)'2_ 124.04'_ 293 $ l
1_-412-13 325-062 Split Rock 41-28,35'_ 124-03,58=V 2q3 9
HU-412-01 325-013 ledding Rock 41-20'29_ 124-10'26_ 294 10
NU-410-01 325-063 Dry LagoonCliffs 41.14'0_q_ 124-06'Z3'=J 204 11 EE
_U-410-02 325-015 Corlmr_mt Rod( 41.08,32_ 124-09,39=V 294 12 INU-410-03 325-016 WeddingRock 41-08'28_ 124-09_32'_ 294 12
HU-410-04 325-052 Paimer,s Point to Scotty Point 41-07'0Q'= 124-10'00"4 295 12
HU-410-00 325-017 Sen Gull _ 41-00'21"V I24-09'07'_ 295 12
HU-410-06 325-053 Scotty Point to l_gvill Point 41-05'00_ 124-10'00_ 295 13 m
Hu-410-07 325-018 see Lion Rock 41.00'40_ 124-09'4g'q_ 296 13 lHU-410-08 _-019 _hite Rock 41.00'1_I 124.09'33=V 2% 13
NU-410-OQ325-020 Green Rock 41-04_32"_I 124-0_'48"V 296 13
_U-410-10 325-021 Puffin Rock 41-04_18"N 124-09'32_ 2Q7 13 4m
llU-410-11 325-022 Little Pevetole Rock 41-04'(X)nN 124-09_00_ 297 13 IIU-410-12 325-064 Pe_etote Island 41-03'49Uld 124-09'03'_ 2Q7 13
1_410-13 325-023 Flatiron Rock 41-03_34=_ 124.09'39_ 2ge I3
IU-410-14 325-024 BLank Pock 41-03'15_V 124-09'26=J 296 14
IU-410-15 325-025 Trinidad Head 41-03'09_ 124.08'58_ 296 14 •
IU-410-16 325-02_ PtL_ _ock 41.03'06_ 12&.09'09_ 299 14 lIIU-410-17 325-027 Prisoner lock 41.03'07all i24.08'34=V 299 14
BU-410-18 325-054 Trinidad Bay Rocks 41.03'00alI 124.0B'00_ 299 14
IIU-410-19 325-035 Little liver Rock 41.02'06=11 124-07'16w, I 300 14 n
IAJ-404-01 325-066 Arcata Bay Sand lslw_is 40.50'36"11 124.07'13",t 303 15 IHU-404-02 325-067 Old kr'r'..ata Wtarf _)-50'4.3'_ 124.06'32_ 303 15
HU-4d)4-03 325-068 Central _mbotdt Say 40"47'48'qd 124"11*09_ 304 16
HU-_-04 _-0_ Ik.mbotdl:Bay Duck BLinds 40-43,03"N 124-14'0(_'V 304 17
_U-_2-01 325-040 False Cape Rod(s 40-30'38_ 124.Z3'/_'V 304 18 •
_1_-402-02 325-041 Sugarloaf Island 40-2_,18_ 124-24'41"V 304 19 |I1_-402-03 _-042 _e_boat Rock _,_)-_'5,4"N124"24'0g'_ 305 19
IU-400-01 325-005 Three Brothers and Hsir Seal Rocks &O.19'40=N 124.21'58_ 30S 20
NU-400-02 325-043 Sea Lion [Gutdt] Rock _0-14'20"N 124.19'54=V 305 21 i
HU-400-03 325-056 Comorant Hotel _Q-02,10"N 124-04'50"V 305 22 |RE-394-01 379-011 Point No Psss _-58'40_ lZ3"5_'_Q%/ 306 23
_E-394-02 379-012 Wigh Tip _F_-55'3Q_ 1Z3-57'lO"V 306 24
NE-_J_4-03379-013 Anderson Cliffs 39.52,30"11 123-54'30_ 30Q 25
HE-394-04 379-014 Mistake Point to Big klhite Rock 39-51'30u_ 123.53'30_ 309 25 •
NE-394-05 379-015 UsaL Bay 39.48,45"m 123-50'30"V 309 26 lIQE-394-06 379-016 Soldier" Frank Point 39.45' I8=U 1;[3.50' 15_14 309 27
IqE-3_-07 379-001 Rockport Rocks 39.44'10aN 123.50'00%/ 310 28
ME-304-06 379-002 Cape Vizcaino 39.43_34=N lZ3.49'55%1 310 28
ME-394-09 379-003 C_ris Rocks 39-42,51_ 123-48'07_ 310 28 |

1-484

I
I



I Zndlx 3. Continued.

NE-_P_-IO 3"/9-017 I1_ lock end Union Landing 39-42'20"11 IZ3-48'20"_ 311 29

i E-392-01 379-018 41estport 39-MtO0"li 123-47'20_ 311 30
E-392-{_ 379-019 Chsdixmr_ Ioc_ 39-37sO2*ld t23*47*(X)"J 311 30
E-_P?2-03 3?9-020 Strmd_ry Cove 39-35'37"N 1Z3-47'10_ 311 31
NE-392-05 379-004 [tbosiLLoh Rock 39-34'49'*U lZ3-46,51ma 312 31
NE-392-G5 379-0(15 l,,4x>rt Rocks 39.34,49_I 1Z3-46'51"H 312 31

PE-392-06 379-022 Georgia Pacff|c 39.27'OOall 123.48'45md 312 32
IE-_-07 379"035 Ik_ l_ 39.25'35"U 123.48'5_ 313 32
N[-392-08 379*036 Plttcheit Creek to Cuplr Point 39-Z3'01'Ii 1Z3*49'11_d 313 33
NE-392-09 379*023 Casper knctx_ge 39.22'00_i 1Z3-49'1O"d 313 33
NE-392-10 379*037 Casper knd_'age to Point Cabrtt(o 39.21'27"Ii 123-49'ZS%r 313 33

I IE-392-11 379-_4 Point Calx't l lo to Jack Peters GuLch 39.20'00"ii 123.49'00"d 314 34IE-390-01 379*(]06 Solt IsLand Ar_ 39.18'28_i 123-48,49%r 314 34
PE-2_0"02 379-025 lil_ino 2_.18'10_ 1Z3-47'50_ 314 34
PE*]90"O3 379-026 Nendocino Srf 39"17'30"N 123"47'Ld_ 315 35

I RE-390-04 379-038 Rendocino Bay South 39"17t1?"1i 1Z3"48'0"/_ 315 35
IE'390"05 379"027 Van Dame Cove 39.16'10"ii 123.47,zs_r 315 35
PE-390-06 379*(]28 Sc_lbouR Creek to Atbion River 39.15'00_1i 123.46'30'_d 316 35
PlE-3_O-07379-(_9 Albion Cove to Ilmmrro lt_r 39-12'30"N 123.46'20"d 316 36
RE'3gO*OB379*007 I)evtlSs II_in 39"I0'14qi 123"44'50_d 316 36

I IE-3gO-09 379-030 Cavanm_ Cove to 6urderson Rc_ 39.QS'00q 1Z$-44'00_ 317 37PE-3qO-IO 379-008 Wharf _ 39.07'4qqI 123-43'24_f 317 37
1_-3g0-11 379-009 C4ud_t lock 39-07'49"ii 1Z3-4.3'39'_ 317 37
PlE-390-12 379-031 Ikmee CLiffs 39.07'00'II lZ3.42'45"1/ 318 38

! _E-390-13 379-010 White Itock 39.05'42_ 123-43'11'*,1 318 38
E-3_0-14 379-032 Three-three-three (333) Point 39-05'(X)'N 123-42'30'_ 318 38
1_-390-15 379-033 Bridgeport Landing 39-03'45'11 1ZS-41'50_J 318 39
1_-_0-16 379-034 Natto Pass Creek 39.(_'20_ lZ3-41'50_ 319 39
1_-384-01 404-017 Point Arena M-57'20"N 1Z3.44'30*'d 322

I PlE-384-_2 404-(]01 S4mLion Rock 38-$6_07_ 12_.43_45'_d 322 40PIE-384-03 404-042 See Lion Rocks to Are_ Cove 38-55_41"N 1_.43'45_d 3Z3 40
NE-384-04 40_*018 Noet Cove 38._3'10=H 1Z3.41'00'_ 3Z3 41
ME-384-05 404-019 Section 30 Cove M._2'59_td 1Z3-/d)'lO_ 323 41

I NE-38_-06 _)_-020 SmJ_er_ Larding M.51,13_11 1Z3-39'05"W 323 42
I_-M4-O? 404-1)I)2 I_r_n Landin_ M-50'3_I 1Z3-38'37_ 324 /,2
IqE-3_4-1_ Ld)4-021 Tril_ett GuLch 38-49'00_ 123-36_15u_ 324 43
RE-384-09 404-022 Fish Rock Cove 38-47'45"11 lZ3-35_29"Sr 324 43
IqE-384-10 404-003 Fish Roc_ 38-48_00ali 123.35_31%r 325 43

I RE-384-11 40_-023 Co,Liirm, Lmding to GwLaLI River M./_'O0_ lZ3-32'40_ 325 44SO-M4-01 404-004 _u_iaia Point IsLand M*45'O4"N 123.31'42_ 325 45
S0-384-02 404-024 Delmr Point M*44'15"N lZ3.31'00'_ 32_ 45
SO-M4-03 404-025 Se* Itan_ M.42'00_ 123-27'_0_ 326 46

I SO-M4-04 404-026 Black Point to Ste_rt's Point M.40'0Oql 123.25'15_J 326 47
S0-382-01 404-027 StMrt'$ Point to Itoc_ Point M.39'(X)_ 123-38'45%1 326 47
SO-382*G2 404-028 Horseshoe Cove M.36_30_ 1Z3-22_10_ 327 48
SO-M2*03 404-029 Carrm GuLchto Strip Beach 38-35'30_ 1Z3-20'_'d 327 48
SO-382-04 404-030 Gerstte Cove to $ti I lumter Cove 38-33,_0_11 123-18,45md 327 49

I S0-3_2-05 404-031 Bench Plork 125 to Timber Cove 38-32'20_i 123-17_00'_ 327 49S0-382-06 404-043 Winderam_ Point to Je_Lt GuLch M-30'20"1i 123.13'00%r 328 50
S0-M2-07 _4-032 Northwest Cape Rocks M-30't_"N 123.15'17_ 328 50
SO-M2-0B _-033 Russian GuLch M*2_'O0'll 1_3.09'36%r 328 51

i SO-M2-09 404-005 it_m_ian Ri_er loc_ M.27'14'_H 1Z3-GBr3_J 329 51
S0-382-I0 _04-044 8oet lo_ to Peaked lf{t 38-_14_ 123-07'30%/ 329 52
S0-382-11 404-006 Arched Rod( 38.25'53_1 1Z3.07'32_ 329 52
S0-382-12 404-034 Puked HILL 3B-2S'45*'N 123-0t'10'_ 330 52
SO-M2-13 404-035 6utt Rock M.2S'30"U 123-07'10"d 330 52

I S0-382-14 404-036 ShetL-Wisht Beech Itoc_ M-2S'00'II 123-06_00'_r 330 52$0-382-15 404-037 DuncanPoint to Ard_ Rock M.22'30'1 123-05,00%r 331 53
S0"380-01 404-038 8odega Head M'18'00_ 123"03'45_d 331 54
S0-380"02 404-006 Bodega Rock 38.17'_ 123-02_50_ 331 54

I S0-380-03 404-045 Iodega ItaPbor M'19'21'_ 123-02'30_ 331 54
S0-380-04 404-039 Ptrmcte loc_ 38.18'20_ 12_-01'10_ 332 54
1_-380-01 404-040 ,_n_e-Rarin County Line 38.17'20_ 123-00'20_ 332 55
NA-380-02 404-009 DiLLon Bea_ Rocks 38-16'26"ti 122-_9'11"_ 332 55
NA-380-03 404-011 Toimtes Point M*12'I3"N 122.57'_ 333 56

I Ptt-MO-04 404-010 Bird Rock M*13'491H 122-59'35"W 333 56MA-380-05 404-041 Etetdsant Rock CompLex M,11'00_1 122-58'00_ 333 57
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1_-374-01 429-001 Potr_ _ 37.59'30_ 123.59'OOm,r 336 58
IM-374-1_ 429-042 ¢oest Cmpsround South 38-00'5_11 122-51'14_r 336 59
IM-374-G3 429*024 Point Resistance 37-59'55"1i 122-49'_ 337 59 •
IM-374-04 &29-002 Mill_ Point Rocks 37.58'53"11 122._'35_ 337 59 l
IM-374-1_ 429*003 DoubLePoint Rocks 37.56'51"N 1;2.47'1_qd 337 60
lU-374-06 429-043 Stln_n _ to Rocky Point _r.53,1_sN 1;2.37'3a_ 338 6I
1_-374-07 429-025 Gull Roc_ AMm 37-52'35_1i 122-37'00_ 338 61 I
NA-374-Oe 429-026 Pkrir ieac_ I_odLands to TennesseeCove 37-51'00"11 122*33 ,45%r 338 62 IIM-374-09 429-007 B|_ Island 37.49,27_11 122-32,09%r 338 63
iM-374-10 _9-0G8 Point Smita 37._8'5S"11 122-31'40'_ 339 63
IM-374-11 429-027 B_nita Cow 37.49'30'II 122-31'00_ 339 63
IM-374-12 429-028 Point Di81_o BLuffs end Needles 37-49'30qi '='_'_ _ _ •
S4:-FA[-01 429-051 IkW_ FmlllOn islands 37-46'1)4RI 1Z5.05'56_ 339 64
S_-FA]-C_ _-052 Sout_ Fa_llon ]sLorm 37.42,00tN 12_.00'G0_ 340 64
SF-374-01 429-044 Fort Point lock to HelJJt Rock 37.48,16_11 lZ2-28'38_ 340 65
SF-_4"_ 429"029 _ Rock and Lands End 37-47'15_Id 1_'_'_ 340 65 . I
_'_4"_ 429-009Seal Rocks 37.46'_'_11 122"30'53"W 341 65 I_3"r4-_ 429-045 Mussel Rock Ares _*40_O(OmN1_._'47'_ 341
Slq-372-01 429-046 Mar| Point 37.37'(:5"11 122-29'47_r 341 67
SN-372-02 429-013 San Pedro Rock 37.35'4._i 122.31'20_ 341 67
SN-372"03 429-014 OeviL's SLide Rock 37-34'2_N 122.31'39_ 342 67 •
SM-372-0_ 429-030 Pillar Point 37._9'30_I 1_'_'29'55_W 342 68 |
SH-372-05 429-031 EeL Rock CLiffs _Y.24'15_ 1_2-_5'_0_ 342 69
_1-_F2-06 4_-032. Se_L Rock CLiffs _-_r_l)l_ll I_'_*_'O(Y_ 342 69
SM-372-07 4_9-0_ Plartin's Beech 37.22'00_ 122"24_30_ 343 69 ,'ii
S_t-370-01 429-047 Pms_nio Beach to Pescndero Beec_ 37-16'4_11 122.24'30_ 343 70 ISiq-370-C_ 4_9-1_4 Pigeon Point 37-10'$5"il 1_2"_5_*W 343 73
Si_370-CeS429-048 _ Creek North 37-10'_3"11 1_2-_2'00_ 343 73
Slq-_/O'04 4_9-0_ Ano IkJeVOIsland 37.06'30ali 122-29_09_ 344 72
_ 429-022 Punta dei Ano N_ 37.07'07_11 122-20'09_ 344 72 •
S_:-370-01 429-049 Greyhomd Rock to EL Jarro Point 37*GS'31'qi 122.15'00"J 344 73 g
SC-Y/O-02 429-050 EL J_rro Point to Dav_qx_ 37.01'0S_I 122-12'23"_ 344 74
SFB-IM-01 _9-0S3 YeLtou BLuff 37.S0'1_11 122-28'15'U 347 75
sr-II-IM-02 429-054 Sauulito Point Area 37.51'22_ 1Z2-28'34"bl 3/,7 75 I
SFE-tq_-03 /,29*055 _im_lm Point and ConeR_k _-51'_ 122"27'2S_U 348 75 lSFB-NA-G&/_-0S6 Angel Island _7-51,18mti 122-26,24._r 348 76
$1FS-MA-05429*057 Stuff Point to hradise Cay 37-53'47mii 122.27'37_ 348 77
S_'B-tq_-06_Z9-0S8 Point Sar_Quml:in ' 37.56'/_11 122-28'20%r 348 ?8 ..
S_B-4M-07 429-0S9 Narin Islands 37.57'57'qi 122._5'15_ 348 78 •
_-_-_ 429-041The Sistersand Point Pedro 37._'_ 1_._'_ 349 I
SFS-IM-09 _4-G46 Rat Rock 38.00'16"N 122"27'40mw 349 79
SF_-IM-IO 404-047 SoUthvest San P_l_o _ DUCkBLinds _*_'15"N 1_';-_'_5_ 349 80
SFI-HA-11 4G&-O/d5Rartn _Uest S_ 1_b(o Bay S_tp Channel _8-04'17_ 1_-_S'_1"_ 349 80 I
SFB-SO-01 404-049 Sor_ Coun_-Uest S_ Pab(o 88y S_p _mneL 38-06'36_ 122-27'$2_ 349 81 ISFB-iM-01 _4-0S0 Li_Le Island 38.10'$2"il 122-20'31_W 350 82
SFB-IM-02 404-051 Russ Island 38.10'57"ii 122.19,17,_r 350 82
SFB-1_-03 _)4-0S2 Island llo. 2 38.09'56"II 122.19'09%r 350 82
S_FB-SN-01404-_ [ni_t Island 38-06'16"N 122-17'_J 350 83 •
S_-SN-02 _4-0S4 Uhite SLo_h 38-07'39_ 122.15'41_ 351 83 g
SFB-SN-03 404-055 North San PaiSa Bay Radar Tm31et 38-06'04"H 122-19'40_ 3SI
SFB-S_-G4 404-056 Northeast San PabLo Day Beacon _-04'17'_ 122-17'17'qd 351 84 :
SFB-SI-OS _;-0S7 Mare Island Strait 38-04'40_1 1:_-14'43_I 351 85 I
SFB-SI-06 404-058 CmmodoreJor_s Point to B_tCil Point 38.02_37_1i 122-09_$4"br 351 86 ISFB-SN-07 _-059 Benicta Point to Amy Point 38.02'32_ 122.09'08_ 352 86
SFB-SI-08 404-060 NothbalL Fleet 38-0S'80"N 122.0S'DO'qd 352 87
SFB-SaI-09_5-001 Uhesler Istmci 38-04'37_H 121-57'47_ 352 88
S_-Sa-01 405-002DonLon ]slmd 38-01'45_N 121-46'S0_ 352 89 •
SFB-CC-01 405-003 Pittsbur_ Pacific Gas and Electric Plant 38.02_17_ii 121*S_29%r 352 90 g
SFB-C_-02 405-004 Port C_icago ALLied ChmicaL r._pany 38.02'56"Ii 121-59'09_ _55 91
SFB-CC-G3_)_*061 S_sun Point Are4 _S.02,15_A 122.07'06_ 353 86
SFB-CC-G; _K)4-062 _ Doc_ 38.02,11,H 122.10'22"V 353 86 EM
S_8-CC-OS_-063 Ecktey to Setby 38.03'2"/_ 122.13'11'_ 353 92 iSFB-C_-06 404-064 Davis Point UnocaL_d_ar_s 38-03,16_W 122-15'15"W 353 93
SFii-CC-07 404-065 iler_Jles Wharf 38-01'23"ti 122-17'29_ 354 93
SFB-C_-08 404-066 PinoLe _in'c 38.00'2S_11 122-21'46%r 354 94
SFB-CC-09 404-067 East S_ Pab[o Bay Ship (::_'_rr_L _8.01'48'_ 122.22'18m,/ 354 80 m
SFB-CI:-IO 429-040 The Brothers 37-57_471N 1_';*_6_0(P_ _ 95 l
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SF8-¢C-ll 429-060 CaStro Point Ar_ 37-56'08"ti 122-24'55%f 354 9S

I SRi-CC-12 429-1_1 R|dvmnd-San RafaeL Dr|doe 37-56'01"II 122-2S'26mJ 35S 95
SFB*CC-13429-062 Castro Rocks 37.55'57_ 122-24'57_ 355 95
SFII-CC-14 429-039 Red to_ 37.55'45"II 1:_.25'50_ 355 95
Sfll'C_-15 429"063 Standard Oft Long Wharf 37.55'31"11 122.24'14qi/ 355 95
SFII-CC-16 _9-064 tfcimm_ Harbor Entrmlce Charnel 37-5_'18ql 122.22'38_ 355 96

I SFll-rr-17 429-065 Brooks Island Area 37.53'47_11 122.21,16-br 356 96
SFB-CC-18&29-066 RtcMmnd Inner _ 37-5_'36q 122-21'62%r _6 _kS
SFS-AL-01 429-067 ALbany Nit[ Cove 37-53"33"N 122-18'49_ 356 97
SFB-AL-02429-068 Be_etey Yacht Harbor |reelumters 37.51'S9"11 122.19'06q, r 356 98

I SFS-AL-03 _J_-D69 6m'ketey Pier 37"51'15'qI 122.20'29%1 356 98
S_FS-AL-04429"0?0 Say ilrfdge troLL PLm Point a 37-49'S2_ 1Z2.tS'47"U 357' 99
SPII-AL-CS429-071 S_ Frlrc|sco-O_tand _ Bridge East 37.49'11)mlI 1Z2.21)'31%1 357 99
SFB-AL-06 /,29-072 Oskland Outer Harbor 37*_8%_'Ii 122.19'2S_ 357 99
SFS-AL-OT429-0"/30_tmd N|ddte Karbor 37*_'Otql IZ2*Z1'50'_ 357' 99

I S_FtI-AL-08429-07% Oektmd Inner Itarbor 37-47'27q 122-18'07",/ 357 180
SRI-AL-09 429-075 _Non_er_ IsLand Arm 37-47,05'Ii 122-15'18"V 3S8 101
SFS-AL-IO 429-010 ALamedaItmmt Air Station 37.47,12ulI 122.19,49%r 3S6 180
SFB-AL-11429-076 htLeno Bay 37"46'00_i 122"17't3_ 358 100

i SlFS-AL-12429-077 Blry Faro lstmd 37.44'36'_ 1Z2"15'00_ 358 102
SFB-AL-t3 629-011 OokLandI_tiormL Airport 37.4.3'22"11 122-T&_42_4 359 1G2
S_FtD-AL*14429-078 Hutford La_no ChanrmL 37-41'_'11 122.11'51%1 359 103
SFII'AL'IS 429"079 _ Iqlrsh, Basin 3A 37-37,47_ii 122.08'_"V 359 104
SRI-AL*16 429-015 _ PLant No. 1, Pond il_. 10 37-:36'41"11 122.08'41"_ 359 10;,

I S_I-AL-17 429-080 _ PLant No. 1, Pond lloe. 10 and 11 37-36'42qi 122.06,17_r 359 104SFI;-AL-18 429-0_1 _ PLant No. 1, _ No. 6A 37-35'49'Ii 1Z2-OT,52_r 360 104
SFB-AL-19_9-_2 imaberg PLmt No. 1, IXmd lio. 6B 37-35'53"1 122-06,_-.r 360 10S
SFB-AL-29429-063 Ba_mber9PLant No. 1, Prod Ilos. 1, 2, ar_ 7 37.35'06_ 122.07,30%r 360 106

i SFB-AL-21 429-064 Baud:erg PLant No. 1, PondNos. 2, 4, and 7 37.3&,49_1 122-07,06_ 360 106
SFB-AL-22 429-005 _ PLant I_o. 1, Pond Nos. 4, 5, and 7 37.34,51_11 122-06,33ma ]61 1_6
SlFS-AL-23429-006 PLant llo. 1, PondNo. 1A-llorttwest 37.34'07_ 122-07_27_ 361 106
SFti-AL-24 429-087 Pla_ No. 1, Pond No. 1A 37-3_'02_ 122-07'071_ 361 106
SFII-AL-25 _9-1_8 PLant No. 1, Pmcl No. 2A 37-33'36_1 1Z2-OT,24%r 361 106

i SFB-AL-26&29-089 PLant llo. 1, Pond No. 3A 37-33_1&q 122-06_60'_r 362 106SFB-AL'27 429"090 PLant No. 1, Pondi_. 4, 5, 6, and 7 37"32'03'_ 122"06'10"V 342 10;'
SFB-AL-28 629-091 ICGORadio Towers 37-31'31"11 122.06'00'qa 362 107
SFB-AL-29 429-092 PLant No. 1, Pond Ho. 3 37-30'45"11 122._6'0L_ 362 107

I S_Fg-AL-30429-093 Plant Iio. 1, Pond ilo. 1 37-31,32qi 1Z2.0_'37_ 363 107"
S_Fti-AL-31429*094 Plant i_o. 2, Pond ilos. 11 and 26 3"/'-29,S0"N 122-02_4_'W 363 106
SFS-AL*32 430-001 PLant No. 2, Pond llos. 4 end 5 37.28'27"N 121.59'17"V 363 109
SFB-SR-01 430-002 ALvi_ PLant, F_rd No. A17 37.27'33_I 121.58'03%1 363 109
SFB-St-R 430-003 Atviso PLant, Fond Bo. A18 37.26'49"1t 121.56'33%1 36/, 109

I SFB-SR-03 430-004 Alviso Plmt, _ No. A16 37-26'31qi 121-57'/,3ma 364 109SFS-Si_-O__0-0(0 Air, so Plw_t, Pond li_. A9 m'u:lAIO 37-26'57_iI 121.59'34_ 364 109
S_FS*SR-05430-1)06 ALviso Plant, Pond No. N5 37-2S_&3"N 121.59'42_ 364 110
SI_-SR*06 429-095 ALviso PLant, PondNo. A7 37.26'29_I 122-00'27_1 364 111

i SFII-SR-07 429-096 ALv|so PLant, Ford No. A6 37-27'24_I 1Z2-0t_26'_ 365 111
SFII-S_-06 429-097 ALviso PLont, PondNo. A5 37-26'37_ 122-01'23"V 365 111
SFB-SR-09 429-090 Alviso Plsn'_, PondNO. 62 37"26'22nli 122"G2'52_ _ 111
SFB-S_-IO 429-099 ALV_sOPLa_c, Pond 16o.A1 37-26'11q 122.05'1)7_ 365 112
SFS-SR-11 429-100 C_arieston SLough 37.26'33"11 122-1)5'Z2_ 366 112

I SFI-Slq-01 429-101 _ City Phv_, Pond No. 1 37.29,51"tl 122-1_'59_1 366 113SFB-SPi-(_ L_-102 Red_ City PLant, Fond No. 3 57-29'15_N 122-08'_ 366 113
SFB-Siq-03429-1(I3 Bair IsLand, _ 11o. AIO 37.31'01"N 122-13'52"V 366 114
SFB-SR-G4429"104 8air IsLand, P_nd BO. A9 37"30'58'qi 122"14'17_ 367 114

I SFS-SM-I)S429-105 Ba_r IsLand, Pond No. i(3 37.31_/_!1 122-14'03'V 367 114
S_8-S1_06 429-106 Ba|r IsLand, Pond No. ll(East) 37-32'12_1 122-12'2S_'_ 367 114
Sfll*Slq-07 429-107 Sm I_teo Bridge and Pacific Gw & ELectric Touers 37-35,2_"N 122.14,40'%r 367 115
SFB-SR-06 429-100 San F_ancisco Bay Ship Channel _'*&O'OS"N 122.21,31%r 368 116
SFB-SN-09 429-109 Oyster Po|r_t Aree 37.39'01"N 122-22'49_ 368 117

i SFS-SF-01 4.29-110 DoubLe Rock 37-43"14_N 122-22'52mJ 368 118S_'B-SF-02429-111 14unter's Point 37._3'42_ 122-21'22_ 368 118
SFB-SF-03 429-'[12 Lash Lighter Bssin _"_,_24_1i 122.22'0S'_ 368 118
SFB-SF-04 429-113 Potrero Point 37-45'19"N 122"22'4T%f 369 119

I SFB-SF'OS429-114 San Frmc|soo Piers South 37"46'51_1i 122"22'59%1 369 119
SFB-SF-06 /,29-115 San Frm'zc|sco-Oektmd Day Br_dge Uest 37._,03nN 122-22'26"U 369 99
SFB-SF-07 429-038 Yerbe _ IsLand 37-_8,3_"II 122.22'15"5/ 369 99
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SFB-SF-08 429-116 Tr_m._ IsLand 37.49'48"_ 122.21'53"V 369 99
S_i-$_-09 429-117 Sen Fr_cle¢o Piers North 37.48'2"/_ 122-24'00'_ 379 120
S_-S_-IO 429-037 Piec 45 37.48r34"Y 122-25r_d 37D 120 I
SRI-S_-11 429-036 ALcatraz lstmd 37-49r34'_ 122"2S'20"d 370 120
SC-3_4-01 454-038 Dmmnport to Sand HiLL BLuff 36-59,45"11 122-10f_,/ 373 121
SC-364-02 454-039 Sand Httt BLuff to NeedLeRock Point 36-M'O1"U 122.07'46"d 373 121
SC-364-03 4_-0#_4)I_edte lock Point to Terrace Point 36-57'09_N 122-05'0_BJ 374 122 i
SC-3bt-04 454-041 Terrace Point to Smta Cr_ 36.57'0_'M 122-02'30_ 374 123 |SC-364-05 454-056 hti Beach 36.52'00q 121.49'C5'_ 374 124
1_364-01 454-057 Sa|fn_ River Otd _ 36.49'12mlI 121"47'34%/ 374 125
RO-_-02 454-003 Elk:horn SLoughSaLt Ponds 56,49_04mli 121-_'30q4 375 125
HO-364-G3 454-058 ELk_'n SLoughEstmrir_ Reserve 36-49_03qI 121.44'25q# 375 126 •
Iq0-364-04 454-042 _ Larding Ilarbor 36-48,28qi 121.47'G_J 375 125 U
N0-364-05 454-059 NOrO Cojo Shx_h 36,47'49'mN121.46'40_ 375 125
le-36_-06 45_-060 S_tirm River Ik_ Nouth 36-_'25'II 121,47'S8'_ 376 127
le-362-01 454-043 monterey Iterbof 36-36_22"1i 121.53';_Y 376 1;_ •
_0-3_2-02 454-0k4 Came_ R_ 36-36'4"/_I I21.55'48_ 376 128 I_-_ 454-006 |trd Itoc_ 36-33'31"_ 121.57'59_ 376 129
Pl0-362-04 454-045 North Carrot Bay 36-33'56"N 121.56'37_ 377 129
M0-362-05 454-022 Pm_cad_roRock 36.33'43"N 121-$6'33"V 377 129
Iq0-362-06 454-023 _tt_ IsLand k_ea 36.31,45=H 121-$6'47'_ 377 130 •
N0-362-07 454-007 PinnacLe Point k_m 36.31'35'tN 121.57'14"d 377 130
H0-362-08 454-006 Sand HILt Cove kree 36.31'01_ 121.57'01'_ 378 1_
N0-362-09 454-009 Bird IsLmd 56._0'25_ 121-56'33'_ 378 130
_0-362-10 454-046 Carrel HighLands _b.30'O0"_ 121-56'_ 378 130 •
P10-362-11 454-Q24 Ye Point _b.29'29_ 121 "r_'41"_ 379 131 I110-362-12 454-047 Yarkee Po|r_ Sou_ 36.28'47_ 121-56'18",r 379 131
110-362-13 454-026 Svberfm Cre_ |oc_ 36.27'18"ti 121,SS'35'q/ 3?9 131
_).-3_.-14 454-025 Ldl_o_ Rock_ 36.27'18"tl 121.56'10"W 379 131
M0-362-15 454-027 Sdberarm_ Point South 56-26'47_ 121,55'35"_ 380 131 •
M0-_-16 454-048 KasLer Point North 36-24'4T'_ 121-$4'52_ 380 t.32 n
H0-362-17 454-028 RockT Point _-24'06'_ 121 *$4_40_ 380 132
1_--362-18 454-029 _ _rk-227'X 3_-23'21"_ 121-54'13"W 380 133
N0-3_2-19 454-010 CastLe _ and I_tnLmd 36-22'3S"ql 121.54'25wd 381 133 m
M0-362-20 454-011 Hurricane Point _ 36.21'_"_ 121._;'2S'_ MI 133 UPl0-360-01 454-012 Point Sur 36-18'22_ 121"53'_m,/ M1 134
RD-360-02 454-030 _Lerm Rock 36-16'45"II 121-51'30_ 382 134
M0-360-03 454-031 Cooper Point and IsLands 36.14'55_I 121.50'10"U 382 135
HO-360-Ot 454-G32 Pfeiffer Point 36"13'59_ 121"48'33_ 382 135 I
_0-360"C5 454"049 th'eck _ South _'13'5_'_ 121"47r30"d 382 135 |
1,10-360-06 454-033 Grim Point 36-I2'20"11 121.44'1P'_ 383 136
1_-360-07 454-034 Lefter Rock and I_int_ 36-12'00_ 121*/,3'_'t/ 383 136
NO-3(d)-Q6454-013 Torre Car_0n Rocks 36-11'25'qi 121.42'_ 383 136 i
H0-360-09 454-050 P_tington Point _6.10'43"N 121-_.'01_ 383 136 lN0-360-10 454-014 I:_tir_on Ridge Ok_cth ]6-10'06"U 121-41'14"1,1 384 137
Iq0-3_)-11 454-015 Rctl_ Rocks 36-Oq'46ql 121-_)'_;_ 384 137
N0-360-12 454-035 Partington Ridge South 36-09'36"N 121-40'2S"W 384 137
NO-3&0-13 454-016 _ Canym RocI_ 36.09'07"U 121.39'53"V 385 137 •
N0-360-14 454-017 _ C_eek Rocks 36.(_'29'qi 121-39'28"V 38_ 137
110-360-15 454-C51 _ck Creek 36-08,06_ 121.M'53'_ 385 137
_0-_0-16 454-018 DoLan Rock 36-05'06_ 121.37'_2_ 385 138
H0-3_0-17 454-052 k_ch _ 223 36.04,55,_ 121-36,53_d 386 138 am
10-360-18 4S4-019 ScF.mreBL_ Rock 36,04'21"_ 121.36'35"t/ 386 138 IIND-360-19 454-053 6am_oePoint 36-02'51"_ 121"35'14mid M6 139
HO-M_-20 454-036 BenchHark 247 36.02'11'_ 121-34'45_ 386 139
N0-3_0-2_ 454°020 Lopez ROCk 36.01'34"N 121-_4'/d_d 386 139
N0-360-22 454-054 Lopez Point South _.01e13"_ 121-33'54'_ 387 140 •
HO-360-Z3 454-037R_kLm'¢lLanding North 36-00'57"N 121-32'30"V 387 140 II
M0-360-24 454-055 RockLandLandir_ 36.00'26_ 121-31 '06wd 387 140
M0-354-01 477-039 Kirk Creek to HILL Creek 35-59'51'_1 121-29'33"d 390 141
M0-354-02 477-013 Thirty-six (36) North 35.58'36'_ 121-29'15%/ 390 141 I
N0-334-03 477-014 Larus liock 35.57,44_tt 121*29,01%1 391 141 |N0-354-04 477-015 Unnm_ Point 35.57_00_ 121.28'51_ 391 141
ND-354-0S 477-040 Sorda Area 35.55_55.H 121.28_59_ 391 142
M0-354-06 477-001 SmaLLrocks & mmtnland nor_ &mt of PL_skett Irk _5.§5'16_11 121.215'22_ 391 142
flO-3ffi_4-07477"002 PLaskett Rock 35"55'14"H 121"_8_41m5/ 392 142 •
_0-554-08 477-003 Cape San Nartin 35-53'17'_ 121.27'55_r 592 143
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N0-354-09 477-004 Unnmed lock 3S.53'05"N 121.27'46";I 3?2 143

i N0-354-10 477-016 h|ntand Point across frm Bird lock 35.52'37UM 121.26'59"5f 393 143
110-354-11 477-017 Point north of I_bood Sukch 35.50'20alI 121.24'045J 393 144
N0-3_-12 477-005 ihXJdoo¢lGuLchRock 35.49'32"N 121.23'29_ 393 144
H0-354-13 477-018 Soesta¢_ south of i_ko0d Gutc_ 35.49'30'Ii 121-Z3'22%1 393 144
N0-354"14 477"019 Urmlq_l Istm:l 35-1dS,;_mll 121-22,26ma 39_ 144

I N0-354-15 477-020 Salam Creek 35-48'31"11 121-21,47ma 3_ 144N0-354-16 477-021 Arched pentnwJta south of SaLmonCreek 35.48,05"11 121.2I'14_ 3_ 144
SL-354-01 477-022 RaggedPoint Lodge Colmy 35*46e53nN 121"19'56_ 3_ 145
SL-354-(]2 477-041 tagged Point South 35.45'24nN 121.19'28'5 395 145
SL-354-03 477-023 Three (3) Itoc_ 35.45'06'_ 121-19'07u, I 395 145

I S_-354-04 477-006 La Cruz todc 35-42'23"M 121-18'45"d 395 146SL-352-01 477-007 Pledru 8tarcas lstand 35-39,52_ 121-17'18'5 395 147
SL-352-02 477-042 Pofnt Piedras 8fracas 35.39'45_ 121.16'53_ 3q6 147
SL-352-03 477-024 Tm rocks south of Point Piedru BLancas 35.39"3(PM 121.16'02"W 396 147

m sL.352.04 477-038 Point San Sine_ 35.38'00_ 121.12'005I 396 148
St.-352-05 477-043 South Sm S|mon 35-37'05"N 121-09'11'V 396 148
_-3S2-_ 477-_5 IsLand _uth of _ Point 35-_6'45"M 120.55'51"_ 397 149
S1.-352-07 477-026 Iqo4-rolock end PiLlar _ 35"Z2'13'_ 1ZO.S2'O6_d 397 150

i SL-352-08 477-0_ Fa|r_nk Point 35.21,(35.tr 120-50,38_ 397 150
SL-352-09 477-046 Morro Bay Spit 3S.21'33_ 120.51'24nI_ 397 150
SL-350-01 477-027 $1:xx_r's Cove 35"16'21'_ 120.53'57_ 398 151
S_.-3SO-(]2477-009 Point _ 35-15'20_ 120.53'58_ 398 151
SL-350-03 477-010 Unnmed _ 35-14'40NI lZ0.53_39_ 398 151

I SL-350-04 477-028 PUPtook and adjacent mintmd 3S-13'18_ 1ZO-52'13'_V 3_ 152
SL-_ 477-011 Li_n Rock 35-13'_3_11 120.52'17_ 399 152
SL-350-06 477-029 Dieb[o Rock and adjacent mintand 35.12'36'qi 120-51'38_ 399 152
SL-350-07 477-030 Diebto Cm',y_ Muctesr' P_r Pt_n'c South 35,12'07'5 120-50'39_ 399 152

i SL-350-OIB477-031 Doubte _ tegion 35-11'39'5 120-50'29_ 400 153
S].-350-09 477-032 Pecho _ 35.10'45"tl 120*49'OOn.r 400 153
SL-35G-10 477-033 Smith md WhaLer Istsnds 35"09'00"tl 120"45'15"J 400 154
SL-350-11 477-045 _ San Lui$ 35"10'42"M 120-4&'44m, r 400 154
SL-350-12 477-034 FoMIL Point 35.10'26"N 120-_3'26%r /,01 154

I SL-350-13 477-035 SheLl Beech Rocks 35.09'0_ 120._,11%r 401 155
SL-350-14 4"r7-_ _ Pism 8each _ 35-0_'57UM 120-39'Z3%f 401 155
SL-350-15 4'T;'-_7_ FL_ Lake _ 35-02'57"11 120-37'lMSf 401 156
SL-350-16 477-037 Oso FL_ Lnke South 35-01,14e51 120-37'26_ 402 156

I SL-344-01 501-023 G_daLupe I)urm 16orth 34-59_08_ 120.38_19%1 406 157
S8-344-01 501-001 SuedaLupeDunes South 34-57'12_ 120-38'4&'V 406 158
SII-34_-02 501-017 Nt,msel Point 34-55,48_ 120-39'46_ 407 159
S8-344-03 501-018 Point Sat 3_-54'12"M 120-_0'12_ 407 159
S11-344-04 50%008 Lion Rock at Point SaL 34.53,55_M 1Z0-39'50_ 407 159

I S8-34_-05 50%019 Point SaL lk_ South 3&,53'2_ 120-38'28_ 44]7 159
Sl-34_-06 501-020 Lions ked South 3_.51'43'5 120-36'43'_ 407 160
S8"344-07 501-0_4 San Antonio Creek 34-47'16"tl t20-37'16_ 408 161
S8-344-0_ 501-025 Purisim Point 34-45'21"11 120-37'47",r /,08 162
S8-3_-09 501-021 Purilim Point South 34.45'00_i 120*37'k4_r 408 162

I SS-34&-lO 501-002 Sw_z Ynez EltUery 34-41'23"11 120-36'06nl/ 408 163S8-._42-01 501-022 _ Nonda 34-37'13_ t20-37'55"_ 406 164
S8-342-02 501-010 I_ntand xnd Pocks east of Destroyer Rock 3&-36_OOmN120.38'26'51 409 164
S8-342-03 501-009 Destroyer lock 34*36,1(Y'N 120*38'40%1 409 164

i S8-342-04 501-011 Point Ar3_eLLo 3_-3_'38_ 120-38'49m,J 409 165SB-342-05 501-012 to¢_ Point 3_-33,45utl 1ZO-38'11"V 409 165
S8-342-06 501-013 Point Conceptim 34.26'54"M 120-28,13%r 410 166
SS-SMI-01 501-014 Point Bennett 34.02'01UN 120.26'37_ 413 167

i SB-SMI-02 501-005 Caltte Rod( 34.03'17"N 120.26';_1/ 414 167
SiJ-SPI[-03 501-026 RichBrdson Rock 3_-06'(:5ql 120-31'G6_J 414 168
Sl-Slql-O_ 501-027 _t Sa_ Riguet lsLm'i:l 3_*02'51USl 120-2S'39_d 414 167
SS-SiqX-05501-028 Siumton Cove 34,02'58_'M 120-23'49'q_ 415 169
SS-SM]-06 501-015 la_is Point to CuyLer 14arbor 3_.O_'OL_ 120.21'47_ 415 1?0

I SS-SM]-07 501-004 Pr_nc_ IsLand 34.03'2_N 120.20'00_ 416 170
SS-Slql-06 501-029 Itoffuan Point Aree 34.02'42"11 120.21'52_ 416 170
SB-SMI-09 501-016 Bay Point Area 3.4.02,11UM 120.18'51%r 416 171
SS-SMI-IO 501-030 Carduett Point West 34.01'13_1 120-21'03"V 417 171

i SS-SMI-11 501-031 Crook Point to Tyler 8_ght 34-01'11"N 120.22'30_ 417 172
SB-SMI-12 501-032 TyLer Bight to &:Ja_s Cove _*01'35"M 120"25'35uV 417 167
!;8-$111-01 50%033 Study Point 34,00,00_ 120,14'50_ 417 173
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g-Sltl-02 501-034 Ik_cUttmg Santa _ 18Land 34.00'29_ 120-12'47=d 418 173
B-SleI-03 501-035 Broct_W Point Aree 34.01,27_ 120.0B'29_ 418 174 m

S-SltI-04 501-056 _ Verde to Sill Y Base 34-01,10=N 120-06108=.f 418 175 •
$B-SR]-05 501-037 Corrington Point 34-02,13=N 120.03'GSmd 419 176
SB-Sltl-06 501-038 Uorth bcher'8 lay 34-01,19"11 120.02'4(f'd 419 176
SS-Sltl-07 S01-039 South kcher's lay 33-59,17"ti 120.01'35_ 419 177
SB-Sitl-08 524-014 East Point Area 33.56'32_ 119-58'2P'd 419 178 JB
SB-SII-09 501-040 Sierra Pabto Arm 33-55'$5_ 120.01'20%1 420 179 |SIoSlII-IO 501-041 Ford Point to Wreck Canym 33-54'51"tt 120.03'31=# 420 17_
SS-StI-11 501-042 South Point Area 33.53'44f'M 120.06'49"_ 420 180
SI-StI-12 501-043 Cluster Point Souffi 33-54'51=tl 120-09'21%r 420 181
m-Sltl-13 501-044 lee lock I_intmd Area 33.57,07_ 120.11'43_ 421 182 •
SS-SltI-14 501-045 $cutlwut Santa Rou IsLand 33*58t55nll 12fl.13'OTmd 421 182
SB-SZI-01 562-015 Fraser Point 34.03'32q 119.55'35_ 421 183
SB-SZI-02 502-016 West Point Area 34 . 04,33=11119.54'34=d 422 183
SI-SZI-O3 502-017 ProfiLe Point Area 34.04,16=N 119.52'22_ 422 184 8B
SS-I;ZI-04 502-018 OummVaLdsze Arm 34-03'32'_ 119-49'32_ 422 185 ISS-SZI-05 502-019 Arch Rock to OiabLo Point 34.(I3'18'qI 119._'39m_ 423 186
SS-SZI-06 502-020 Oid_o Rock 34.G3'28_i 119-45'$6'_ 423 186
SS-SZI-07 SC2-021 Fry's _ to Twin Harbors 34-C2'53'_ 119-_'19_ 423 187
SB-S;[I-OS 502-013 Sppft Rock _A.02'49"11 119.43'19%1 424 187 i
SB-SZI-09 502-(]22 Pelicm ky Area 34.02,04mN 119.42'12'q_ 424 187 m
SS-SZI-IO 502-023 Pr|soner's He,or kree 34.01'0S'1d 119-39'27_ 424 188
SS-SZI-11 502-024 Coche Po|nt Mortkeast _*02,_'ii 119-35'55%1 424 189
SS-SZX-12 502-025 _ Point Aru 34-03'05"M 119-34'10'_ 425 190 •
SS-SZZ-13 502-026 Scorpion kv_rage 3_-02'L_M 119-33'G3_ 425 190 lSS-SZX-14 502-010 Scocpfon Rocks _-02'52_N 119-32,47-_r 425 190
SS-SZI-15 502-027 San Pedro Point Area 34-02'27"U 119-31'Z_'_W 426 191
SS-SZI-16 524-015 SanclstonePoint West 33-59'19'qI 119-35'_ 426 192
SS-SZZ-17 524-016 State Cruz ]stand Isl_m_ South 33-59'1(_11 119-37'58aW 426 192 •
SS*$ZI-18 524-017 WILey Anchocaeeto Cocbes Prietos Anchorage 33-58,44=1 119-40_51_.f 426 193
SS-SZl-19 524-018 BouenPoint Aree 33-57,40=M 119-42'58_/ 427 1_
SS-SZI-20 524-019 Yiito=s k_chor_e Rock= 33.57'38"N 119-45'07_ 427 1%
SS-SZ[-21 524-0_0 Purrta Arena 33.57,44=M 119.48'45"d 427 195 m
SS-SZl-22 524-001 GuLL Island 33.$7,01_N 119.49'28'5/ _ 1% ISS-SZ[-23 52_-(R1 Kinton Po|nt to Poea k_orage 33.sg,3d;_ld 119.52'45%1 4215 196
SB-SZl-24 502-028 Olod( Po|nt iiorth_,mst 3_.02,/_1d 119.$3'26"J 4Z8 197
_E-MI-01 502-007 _ lsLand-t_st 34-00,41=tl 119-Z5'1_ 42_ 196
_-Alii-(]2 5,02-IX_ JUmcqm Istaf_iddte 34,00,17_1d 119-Z3':_ 429 199 i
_-AII]-05 5432-009Armcq:e ItLmd-E_t 34-00_51nM 119.22r02_ 429 199
SS-SS]-01 524-007 Sh_ Rock 33-29,15=N 119-02'05'_ 430 200
SI-S81-02 524-006 Sante llartbmm IsLand 33-28,37_N 119-02'03_r 430 200
Sa-SSI-03 524-009 SutiL Island 33-28'S0_N 119*(_'S0%r 431 200 •
VI_-S_1-01 524-022 Viz_lino Point South 33.16'21"N 119._A+21%r 434 201 IVE-$MI-02 524-023 Vfzcatno Point East 33.16'28sti 119"3_'09_ 434 201
V_-S_I-03 524-024 Thousand Spr_nos Area 33.16'S_I 119"31'2_%1 435 202
_-$I_I-04 524-025 LisZt Point West 33.15'39"II 119.28'_q_ 435 2_
V_-S_I-OS 524-026 Outch Iterbor Aru 33-13'12_ 119.29'09_ 435 203 I
_-SaiI-06 $2_-C27 ELephanl:Seal Beach Aeea 33.13'49_t 119"31'29_J 435 204
V_-SM[-07 $24-C_8 Comormt Roc_ Aree ]3.14'_;'tI 119.33'17uU 436 201
LA*CAZ*G1524-037 Lorenzo Beech to Stony Point 33.28'2S"Ii 118-33'LK)_ _ 205
LA-CAI-02 524-038 lndim Rock and Emerald Bay 33-27'57_ 118-31'32_ 438 205 •
LA'CAI'03 524"039 Ship ROCk 33"27_47_ti 118"29'27_ 4.39 206 nLA-CAI*04 524-010 Bird Rock _[3-27_04,N 118*29_11%r 439 206
IJL-CAI-05 524-040 ilthm_ Cove Area 33.26_43_M 118.29_54_ 439 206
LA*CAI-06 524-041 BLue Cavern Poir_ to Spout|no Caves 33.26'45"ti 118-2_'31%_ 439 206
LA-CAI-07 $24-042 [mire Lm_ino Area 33-2S'_M 118.26'17_ 440 207 I
I,.A-CAI-08 524-043 ItaLian 6ardens 33-24'5(PN 118.Z3'O1_d 440 21_
LA-CAI-09 524-044 Whites Landing 33,Z3'45"N 118-22'11%/ 440 208
LA-Ck]-IO 524-045 Toy_n Bay 33-22'30"N 118*21'13%1 440 209
LA-CA]-11 524-046 INmcansoDay 33.21'06_ 118-19'41_d 440 209 •
LA-CAl-12 524-047 PeUbty Seach South 33-19'52_ 118.18'26"_ 441 210 |LA-CAI-13 524-048 CataLina IsLand East End Light 33.18_10_ 118.18*49%1 441 210
LA-CAl-14 524-G_9 Sit_er Car_ Landing Area 33.19'12"II 118,23'46'_ 441 211
LA-CA[-15 524-050 China Point North 33.19'56"ti 118.28'15"_ 441 212
LA-CAt-16 524-C51 Lfttte llarbo¢ Area 33-23'13"M 118-28'39_ 441 213 •
LA-CA_-17 524-052 Catalina Marbor East 33-2S;06"M 118-29'13=d 442 213
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LA-CAI-18 52&-(_3 CataLirm leed 33-25'23"_ 118-30'47_ &42 214
LA-r.A;-19 524-054 Cape Cortem to Idl_le lock 33-26'02_ 118-32'35mq_ k42 214

I LA-Cl.I-01 524-029 CastLe Rock 33-02,03"U 118-36'52_ 436 215LA-CLI-02 524-030 Btrd Rock 33-02'15"N 118-35'24_ 436 215
LA-I:LI-03 524-031 Ilorthuemt llarbor to _t_ Cove 33-01'1_"N 118.33'4_ t_7 215
LA-raI-04 524-032 Pyltmd Cove _.49'14"N 118.24'05uW L_37 216

I LA-CI.I-(:5 524-033 t:_|rm Point island 32-_,13-tr 118-25,49%r 437 216
LA-Ct.I-06 524-034 Lint Point South 32.54)'_3"IJ 118-29'05"W 437 217
LA-¢1.I-07 524-035 l,la|[ l_Int South 32-52,47_1 118-30'30"q4 438 218
LA-raI-O8 524-036 Sent Cove Ar_ 32.5_'16"Ii 118.31't_q4 438 218

524-055 kr|rm DeL Itoy Brealua_l," 33.57'38'q 118.27'44",1 /,45 219

I 524-056 San Pedro Bay 33.J_'31"tl 118-10'19_ L_5 220545-009 Lo JoLts 32-50'55"tl 117-15'56q4 448 221
545-010 Sen WorLd 32.45'57'ql 117.13'L_51 kids 222
545-011 Potnt tam 32.40'_4"qi 117.14't_sW 449 223

i 545-012 SheLter IsLand Area 32.42'59_ 117.13'18"W _;9 224

I 545-013 larbor Istai_:l 32._3'32_ 117.11'56"J z_9 22&
545-014 _ IsLand Naval A|r Station 32.42'37_ 117.12'58"V t_9 224
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