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A.  INTRODUCTION

The purpose of this report is to provide information on the
distribution, abundance and reproductive ecology of seabirds breeding
in the Southern California Bight (SCB). To this end, we conducted
field studies of nesting seabirds, their foods and their foraging

" distributions during the 1975, 1976 and 1977 breeding seasons. We

also conducted a thorough search of all sources of information on the
past status of seabird colonies in the Channel Islands in order to
provide an estimate of the long-term variability in nesting activity.
Although the Channel Islands are close to metropolitan Los Angeles,
relatively 1ittle was known of the seabirds breeding in this area.

Information on the numbers and reproductive ecology of nesting
seabirds is of critical importance in assessing the risks of off-
shore o0il development and for minimizing these potential risks.
Knowledge of colony location, numbers and foraging areas is essential

~ to identify areas ‘that will be consistently vulnerable over a period

of many years. Data on phenology defines those times of year in
which environmental perturbations will have their greatest effect.
Using this information, management options can be designed to protect
seabird colonies from direct, major impact.

* The reproductive success of seabirds is subject to pronounced
variations and is often correlated with the availability of specific
food resources. Seabirds are long-lived and produce small broods for
many years. Thus, the loss of a single year's reproductive output is
unlikely to have a major impact. However, a long-term depression of
reproductive success may lead to a major, precipitous decline in popu-
lation size from which populations may not recover. -For this reason,
it is important to know the food resources upon which the birds depend
and the affect that oil development will have on these food stocks.
Likewise, a knowledge of "baseline" reproductive rates and continued
monitoring of reproductive output throughout the period of oil devel-

. opment and production will provide valuable indicators of the health

of these bird populations.

Specifically, sublethal effects of oil may have a profound
affect on populations by severly diminishing reproductive output.
Hartung (1965) and Grau-et al. (1977) have shown that ingested oil
may cause cessation of egg laying in waterfowl. Grau et al. (1977)
have also found that o0il will disrupt yolk structure in Japanese Quail
(Coturnix coturnix) and Canada Geese (Anser canadensis) and will re-
duce hatchability in the eggs of Japanese Quail. Hatchability may
also be reduced when eggs become coated with 0il from the soiled
plumage of adults (Rittinghaus 1956; Hartung 1965; 0'Connor 1967 in
Nelson-Smith 1973). Thus, in an oil-related baseline study, it is
essential to document normal levels of hatching success. Without such
information, it will be extremely difficult to separate preexisting
causes of hatching failure from the effects of 011 subsequent to
commencement of o1l recovery operations.
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Introduction: (continued)

Seabird reproductive success also provides an inexpensive means
of monitoring local marine ecosystems. Since seabirds are top carni-
vores and are tied to the vicinity of their breeding colonies during
the nesting season, their reproductive success and food use will re-
flect changes in the marine ecosystem on which they depend.

The Seabird Fauna

Upon completion of field work for this study, we knew of eleven
species of seabirds nesting in the Channel Islands. Two of these
species, Leach's Storm-Petrel (Oceanodroma leucorhoa) and Black Storm-
Petrel (0. melania), were not previously recorded as breeding in the
SCB; our records for the Black Storm-Petrel constitute the first
breeding records for the United States (Pitman and Speich 1976).

Prior to this study there were.considerable data available on
the reproductive success of three of the eleven species (Brown Pelican,
Pelcanus occidentalis; Double-crested Cormorant, Phalacrocorax auritus;
and Western Gulls, Larus occidentalis). ‘In contrast, very little in-
formation was available for the remaining eight species (Ashy Storm-
Petrel (0. homochroa), Leach's Storm-Petrel, Black Storm-Petrel,
Pelagic Cormorant, Phalacrocorax pelagicus, Brandt's Cormorant,

P. penicillatus, Pigeon Guillemot, Cepphus columba, Xantus' Murrelet,
Endomychura hypoleuca and Cassin's Auklet, Ptychoramphus aleuticus).
However, many of these species have been studied elsewhere.

This report has been organized by species and secondarily,
under each species, by island. For each species there was generally
only one island where we were able to obtain complete information,
hence an island-by-island presentation did not appear profitable.
Discussions of each area of the SCB on a seasonal basis is reserved
for the Volume II synthesis.

For each species we provide a brief synopsis of the world dis-
tribution and status, so the significance of the Southern California
populations can be seen in perspective. We then provide as complete
an account as possible of the past and present status of the species
in the Channel Islands. This is followed by a summary of past and
present knowledge of reproductive biology, foods used during the
breeding season and foraging areas used by island populations.

The Southern California Bight is an important meeting area for
breeding species with primarily northern or southern distributions.
Northern species are concentrated in the San Miguel Is. area, while
more southern species tend to have their major populations at Santa
Barbara or Anacapa Islands.

On a finer scale, we find that most colonies of seabirds are
on the northern or windward side of islands. It is very likely that
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Introduction: The Seabird Fauna (continued)

the prevailing oceanographic conditions, and hence food availability,
at these northern sites contribute to the birds' reproductive success..
Also, although we have not had the opportunity to conduct the necessary
critical experiments and observations, it is possible that these
northern exposures are used as a means of escaping thermal stress to
which the birds would be exposed on the southern sides of the islands.
This information may have important management implications. We also
find virtually no colonies on sites accessible to large terrestrial

- vertebrate predators, and human disturbance is another factor which
appears to preclude successful breeding at certain sites. Thus,
apparently empty available nesting sites may not provide suitable al-
ternate sites for birds displaced by 0il contamination or disturbance.

Likewise, our studies of foods and foraging areas provide some
insight into the 1mportance of specific ocean areas and spec1fic food
resources ¢F breeding species. We find remarkable assymetries in the -
foraging distributions of birds around their islands. Very prelimi-
nary studies of food habits and the distribution of food organisms in
the environment suggest that the observed assymetries correlate close-
ly with the abundance of food, again suggesting that the birds may not
have suitable alternatives should presently used areas become contami-
nated.

Finally, our studies of reproductive success and growth rates,
in conjunction with historical data on changes in population size,
provide a baseline against which to compare reproduction in future
years and a gauge of the ability of populations to recover from catas-
trophic population declines. Several species of breeding seabirds in
the SCB have suffered dramatic declines in the past. Some species
have failed to recover, others have recovered on one island, but rot
on others. The ability ofvpopulations to recover after declines and
the relative importance of the various local populations are critical
factors management will need to consider in assess1ng acceptable
levels of risk in planning oil development.
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B. METHODS

Our survey was designed to obtain accurate information on six
aspects of the reproductive ecology of seabirds in the Southern
California Bight (SCB):

1) location of all nesting colonies

2) estimates of breeding popu]at1on size
3) timing of breeding

4) reproductive success

5) important food organisms

6) important foraging areas

A variety of methods were employed; these are briefly described below.
Species- spec1f1c details and dev1at1ons from standard procedure are
described in the individual species' accounts.

1. Survey Schedule

Field surveys of the SCB were conducted from January through
August of 1975-1977. Regular ship cruises were scheduled at approxi-
mately 3 - 6 week intervals during the breeding seasons (Fig. III-1).
At these times, inshore surveys and radial transects were completed,
and seabird colonies were visited by research teams on foot. Supple-
mental trips to infrequently visited sites were performed when neces-
sary.

_ The amount of time spent at each seabird colony is given in
Figs. TIII-116 to III-118 in Appendix 1. Prince Is. is the largest
seabird colony in Southern California and was visited each trip.
Other smaller colonies were visited less often; these included Gull
Is., Santa Cruz Is., Santa Catalina Is. and San Clemente Island.

Santa Barbara Is. was surveyed during the scheduled cruises,
but the majority of the data for this island was obtained by a team
of three to eight researchers camped there from 10 April - 28 May
1975, 31 March - 18 July 1976, 6 March - 10 July 1977 and 9 March -
15 July 1978. 1In 1976 and 1977, this group included both paid and
volunteer workers; all their data were made available for this re-
port. The amount of research time spent on Santa Barbara Is. in
these two years is presented in Figs. III-119 and 1II-120. 1In 1975
and 1978, independent research workers lived on Santa Barbara Is.,
and, though not supported by the Bureau of Land Management, they
have made their data available for inclusion in this report. As a
result, the most complete breeding biology data for the Channel
Is]ands came. from Santa Barbara Island. :

In 1975, San Nicolas Is. was visited by boat at 4 - 6 week
intervals. In 1976, a researcher was based on the island from 14
May - 8 July (Fig. 1II-121). Additional personnel flew out early in
the season to check the colony and at other times during the season
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I11-5

Fig.III-1. Schedule of Island Visitation and Inshore Ship
Surveys 1975 - 1977
TRANS-
DATES LOCATION PORTATION
1975
17 April Anacapa Boat
18 April Santa Rosa, Santa Cruz - Boat
19-21 April Santa Barbara, San Nicolas Boat
8 May -San Clemente Boat
9-10 May Santa Barbara Boat
13-14 May San Miguel Boat
20-27 May Santa Barbara Boat
28 May-3 June San Nicolas Boat
7-8 June Santa Cruz, Anacapa Boat
11 June San Nicolas . Boat
16 June Santa Cruz, Anacapa Boat
18 June Santa Barbara ' Boat
19 June San Nicolas : Boat
- 20 June Santa Barbara, Santa Catalina Boat
14-18 July Interisland Boat
1976
14-18 Jan. Prince Is., Anacapa, Santa Barbara Boat
11-15 Feb San Miguel, Santa Cruz, Santa Barbara, Anacapa Boat
17-21 March San Miguel, Santa Cruz, Santa Barbara Boat
6-11 April Interisland?2 Boat
27 Apr.-4 May Interisland3 Boat
20-26 May Interisland? ' Boat
5-11 June ‘San Miquel, Santa Rosa, Santa Barbara, Boat
. Santa Catalina B
15 June Anacapa Boat
22-28 June Interisland? Boat
28-30 July San Clemente Airplane
13-19 July Interisland3 Boat
26-28 August San Miguel, Sutil Is. Boat
1977
17-21 Jdan. Interisland? Boat
15-19 Feb. Interisland4 Boat
18-24 March  Interisland4 Boat
29 March San Nicolas Airplane
12-16 April ~ San Migquel, Santa Cruz, Anacapa, Santa Barbara Boat
19 April San Nicolas : Airplane
26-27 April San Nicolas Airplane
continued . . - -




Fig. ITI-1, (continued)

: » TRANS-
DATES LOCATION ' PORTATION
1977 (cont.)
2-5 May San Miquel, Santa Cruz, Santa Barbara . Boat
13-16 May San Nicolas Airplane
18-23 May San Miquel, Santa Cruz, Anacapa, Santa Barbara Boat
4-8 June San Miguel, Santa Cruz, Santa Barbara, Boat

Santa Catalina

8 June San Nicolas ~Airplane
10-13 June San Clemente - Airplane
16 June Prince Island Boat
20-24 June San Miguel, Santa Rosa, Santa Cruz, Anacapa Boat
28 June Anacapa Boat
29-30 June San Nicolas : Airplane
7-11 July Santa Barbara, San Miguel, Santa Cruz Boat
15-17 July Anacapa Boat
23-27 July San Miguel, Santa Cruz Boat
11-15 August - San Miguel, Santa Barbara Boat

1 These visits were for the purpose of radio-tracking and full-time
was devoted to that task.

Z san Nicolas and San Clemente Islands were not included in this trip.
3 San Nicolas Island was not included in this trip.

4 San Nicolas, San Clemente and Santa Catalina Islands were not
included in this trip.
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. Methods: Survey Schedule (continued)

to assist the resident researcher. In 1977, the colonies were moni-
tored by 1 - 3 day visits at key times in the breeding cycle (egg
laying, hatching, fledging).

Because of the endangered status of Brown Pelicans breeding in
Southern California and the sensitivity of nesting pelicans to dis-
turbance, observations of West Anacapa Is. were made only from the
boat, and BLM researchers did not disembark on West Anacapa Is. to
inspect the colony.

Supplemental information for all the Channel Islands (except
Anacapa Is.) was obtained from periodic airplane surveys of the Bight
(see Vol. III, Part III, Ch 1 of this report). Photographs and counts
of nesting co]on1es and roost areas were made from the plane. These
surveys were particularly useful in certain areas (e.g. Pt. Bennett)
where the boat could not approach close enough to shore to obtain
accurate counts.

2. Distribution and Status of Seabird Colonies

Two major objectives of this project were 1) to identify and
describe all nesting colonies for all species of seabirds breeding in
the SCB and 2) to provide baseline population estimates for these
colonies, which could be used for future comparisons. To accomplish
this, every island, islet and offshore rock was surveyed at least once
during the study period. Specific census techniques varied with the
species concerned, colony size and island terrain. However, in no
case did we attempt to get better counts at the risk of disrupting
normal colony functions.

0f the eleven species studied, five are extremely conspicuous
. and were censused by direct counts of active nests or territorial
pairs: Brown Pelicans, Pelagic Cormorants, Double-crested Cormorants,
Brandt's Cormorants and Western Gulls. The six remaining species,
Leach's Storm-Petrel, Ashy Storm-Petrel, Black Storm-Petrel, Pigeon
Guillemot, Xantus' Murrelet and Cassin's Auklet, were more difficult
to locate and census. For all these species, much of their preferred
habitat was inaccessible to humans. In addition, all save one were
only nocturnally active. Hence, the status of these birds at pros-
pective colony sites was inferred from 1) careful searches conducted
by personnel familiar with their nesting habits, 2) vocalizations .
and behaviors observed at night and 3) trapping success using mist
nets at night. Since total nest counts for these species were not
possible, population estimates had to be inferred. Where possible,
nest density was estimated by one of two methods. The first con-
sisted of counting every nest within n meters of several line tran-
sect through the colony. The second consisted of counting all nests
in selected quadrats of predetermined size. In both cases, the
average nest density was multiplied by the total colony area to
derive the approximate number of breeding pairs present. When these
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Methods: Distribution and Status of Seabird Colonies (continded)

techniques were not feasible, the estimate was based on the number of
nests found in accessible habitat subjectively adjusted for the area
which could not be searched. Unfortunately, Pigeon Guillemot nests
were so rarely encountered that the number of birds seen on the water
below an undisturbed colony was used to estimate the number of breed-
ing pairs present.

3. Breeding Biology

For each species, data on nesting habitat, timing of breeding
events and, when possible, reproductive success were obtained.

a. Habitat

Nesting colonies were observed with reference to potentially
important environmental factors (i.e. exposure to elements and vege-
tative cover). The structure and composition of nest sites were also
examined and are subjectively reviewed here.

~b. Phenology

The timing of breeding events was determined by direct obser-
vation of nest contents whenever possible. However, for storm-
petrels, cormorants and guillemots, this approach was not always
practical due to the inaccessibility of their nests. Although small
numbers of storm-petrel nests were located and inspected opportun-
istically, we often inferred phenology from the brood patch condition
of captured birds. Cormorant nest contents could be seen on Prince
Is., but on Santa Barbara Is., where much of the data on breeding
biology was obtained, observations of courtship behavior and apparent
incubation were used in determining when eggs were laid. Similarly,
Pigeon Guillemots seen flying with fish were assumed to have chicks.

Since many colonies were visited infrequently, breeding
schedules were extrapolated using incubation periods and fledging
times reported in the literature. For instance, if eggs were observed
from March through June and the species typically incubates for thirty
days, then chicks were presumed to be present from at least April
through June.

¢. Reproductive Success

In order to measure reproductive success, repeated observa-
tions on the same nest were required. Therefore, nests were marked
with numbered stakes on the first visit to a colony. They were then
inspected and their contents recorded on each subsequent visit.
Cormorant nests were usually not marked due to potential disturbance
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were calculated as

Methods: Breéding Biology (continued)

of nesting birds, but the location of individual nests was mapped or
photographed. Some cormorant nests on Prince Is., Gull Is. and Santa
Cruz Is. were staked before the building season in January of 1976

and 1977. Four standard parameters of reproductive success were calcu-
Tated for all colonies for which adequate data were obtained. They
are:

1) clutch size (total no. of eggs laid/total no. of nests,
: excluding replacement clutches)
2) hatching success (no. of eggs hatched/no. of eggs laid)
3) fledging success (no. of chicks fledged/no. of chicks
hatched) .
4) productivity (no. of chicks fledged/no. of nests or
no. of chicks fledged/no. of breeding attempts)
5) chick growth rates (grams gained/day)

Throughout, a "nest" was defined strictly as a site at which eggs were
eventually laid. Hence, the numerous elaborate scrapes built by
Western Gulls prior to laying were not counted as nests. This defini-
tion of nest is difficult to apply to cormorants, whose eggs are
rarely visible. Hence, productivity for these species was measured as
number of chicks fledged/breeding attempt (pairs observed regularly

at a probable nest site). Also, since it is difficult to determine
the actual time of fledging, fledging success was actually measured
using weight or plumage cr1ter1a which reflected advanced chick de-
velopment for that species.

In order to measure chick growth rates, young were individually
banded shortly after hatching. Weights were determined using Pesola
spring scales; accuracy varied £ 1 - 25 g, depending upon the capacity
of the scale. In all cases, the accuracy of these scales was within
the Timits of accuracy imposed by the movements of the birds and by
the we1ght of recently injested foods or defecation. Growth rates
we‘gg;i : gi;?htl for the slope of the straight-
1ine portion of the growth curve. The timing of this linear growth
phase is different for each species. .

'd. Banding

A banding program was initiated in order to trace movements
of birds nesting in the Channel Islands and to provide information
on normal mortality rates. The information on movements may allow
us to determine if individuals shift from one colony to another
during their lifespan and also to determine their distribution out-
side the breeding season. Data on mortality rates are essential for
the construction of 1ife tables which will allow an estimation of the
ability of a population to recover from a catastrophe. Adult Western
Gulls were captured by snaring with a hand-held monofilament 1loop
placed around the nest. Young were hand-caught in their nests or
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Methods: Breeding Biology (continued)

where they hid in the vegetation. Cassin's Auklets, storm-petrels

and Xantus' Murrelets were captured in their burrows or nest crevices
and in mist nets placed in front of the nesting areas at night.
Captured individuals were banded with standard U. S. Fish and Wildlife
Service bands and released after we recorded body weight, brood patch
condition, depth of gular pouch (Cassin's Auklet), wing chord length
~and culmen length (storm-petrels). :

v ~ The numbers of each species banded during this study are sum-
marized in Fig. III-2. Additionally, Western Gull chicks were color-
banded according to natal colony in order to examine juvenile dis-
persal pattern (Fig. III-3). :

: 4. Food Habits

-In order to learn more about the foods taken by nesting marine
birds, we analyzed stomach contents of birds collected at sea. We
also collected food samples from nestlings (cormorants and gulls) and
from adults (auklets) returning with food for young. Most samples
were obtained from the birds when they voluntarily regurgitated
during handling for banding or weighing; occasionally, samples were
extracted by inserting an index finger down the chicks' throats and
withdrawing the contents of the proventriculus (Western Gull as in
Hunt 1972). 1In 1975, these samples were placed in 5% buffered form-
alin and then transferred to 70% ethyl alcohol. Transfer to ethyl -
alcohol was necessary so that the decalcifying action of the formalin
would not damage invertebrates or fish bones and otoliths. In 1976
and 1977, samples were placed directly in ethyl alcohol. In addition,
pellets of undigested hard parts of prey were collected near cormorant
roosts and nests. These were frozen until the otoliths could be se-
parated and identified. Al1 pellets collected on a given island were
combined and treated as one sample. :

The numbers of food samples collected from each species from
1975-1977 are presented in Fig. III-4; the numbers of birds collected
are presented in Fig. III-5. Detailed accounts of locations where -
samples were collected and analysis of contents are presented in the
accounts of individual species. All samples, thus collected, were
analyzed by individuals familiar with the marine fauna of the SCB.
Items in each sample were identified to the lowest taxonomic unit
feasible given the condition of the material in the sample. Experts
in particular taxonomic groups were consulted for verification of
identifications when necessary. The composition of these samples was

~quantified using the following standard measures:

1) Percent Occurrence - defined as the percent of all samples
within which a particular organism occurred. This measure
may overestimate the importance of organisms with long-
.lasting hard parts.
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Fig.III-Z. Numbers of Birds Banded in the Channel Islands 1975-1977

SPECIES 1975 1976 1977 "Total
Black-footed Albatross — -1 —~— 1
Northern Fulmar —_— 1 -— 1
Black Storm-Petrel — 1 27 28
Leach's Storm-Petrel —_— 1 2 3
Ashy Storm-Petrel 5 108 178 291
Double-crested Cormorant - 20 99 119
Brandt's Cormorant 12 38 2 52
- Black Oystercatcher — - 2 2
Black Turnstone — -5 34 39
Ruddy Turnstone —_ — .4 4
Western Gull 427 1186 1771* 3384
Heerman's Gull — 1 o -]
Black~legged Kittiwake - - 3 3
Pigeon Guillemot - 3 2 5
Cassin's Auklet 47 226 218 491
Xantus' Murrelet 58 84 223 365
TOTAL 549 1675 2565 4780

* An additional 37 Western Gull chicks received color-bands only.
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fig. 111-3. Numbers of Western Gulls Color-Banded
on the Channel Islands 1972 - 1977

ISLAND o 1972 1975 1976 1977 TOTAL

Santa Barbara 224 143 452 891 1710

San Nicolas. - — — 446 380 826

San Miguel (Prince Is.)  — = — 113 283 396

Anacapa _— — 67 137 204

Santa Cruz (Gull Is.) — —_— 15 4 19

(Scorpion Rk.) — —_ — 106 106

Santa Catalina (Bird Rk.) — _ 22 7 29

. A11 Channel Islands 224 143 1115 1808 3290
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Fig.111-4. Number of Food Samples Collected from Seab1rds
in the Channel Islands 1975 - 1977

I11-13

SPECIES 1975 1976 1977 ~ TOTAL
Sooty Shearwater — 1 —_— 1
Ashy Storm-Petrel — 1 — ]
Brown Pelican —_ 1 —_ 1
Double-crested Cormorant  — 7 14 21
Brandt's Cormorant 5 17 250 122
Northern Phalarope‘ — _ ‘2 2
* Black Oystercatcher — 1 — 1
Western Gull 86 184 221 491
Heérmén's Gull _— — 1 1
Bonaparte's Gull —_ — 1 1
| Common- Murre —_— —_ 2 2
Cassin's Auklet —_ 97 114 211
Xantus' Murrelet —_— —_— 22 22
TOTAL 91 409 627. 877




 Fig.I111-5. Number of Birds Collected from the Channel Islands

1975 - 1977

SPECIES 1975 1976 1977 TOTAL
Eared Grebe — _ 1 1
Sooty Shearwater — —_ 23 23
Pink-footed Shearwater — _— - 19 19
Ashy Storm-Petrel _ - 2 1 3
Leach's Storm-Petrel —_ 1 1 2
Western Gull — —_ 3 3
'Cah'form'a Gull —_— —— 3 3
Black-legged Kittiwake — —_— 1 ' 1
Sabine's Gull - — — T 1
Bonaparte's Gull — —_— T 1
Horned Puffin — — 2 2
Rhinocerous Auklet _ — 5 5
Cassin's Auklet —_— — | 44 44
Xantus' Murrelet | — — 25 25
Northern Phalarope —_— — 7 7

TOTAL 0 3 137 140
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Methods: Food Habits (continued)

2) Percent Volume - for each sample, the volumetric con-
tribution of each food type was measured using simple
water displacement techniques. The resulting percen-
tages were then averaged. : ’

3) Percent Weight - the total weight for each sample was
determined. The weight contribution of each taxon
was then measured and converted into a percentage.
These percentages were then averaged.

4) Percent of Individuals Present - defined as the number
of individuals of a given taxon divided by the total
number of individual organisms in a sample. This
measure was used for samples consisting predominantly
of small planktonic organisms (i.e. from Cassin's
Auklets).

5) Number of Prey Items - for organisms jidentified by
otoliths, the number present in each sample was de-
fined as the maximum number of otoliths (either right
or left) counted for that taxon.

To complement the information obtained from food samples, a
small scale plankton sampling program was initiated in 1977 to study
food availability. Figs. I1I-6 and III-7 1ist the trawi stations
occupied and dates and locations of plankton trawls. Trawling was
terminated at Santa Barbara Is. when it was found that our sampling
system was not sophisticated enough to capture organisms used by
murrelets there. The program at San Miguel Is. would have yielded
important information on the distribution of Cassin's Auklets' prey
organisms, but inclement weather precluded trawling operations
throughout most of the season.

Most trawling operations were conducted aboard the Pacific
Clipper. Two additional cruises, 29 January - 6 February and 22 - 23
April, were made aboard the Ellen B. Scripps. A meter bongo nét with
a 505 mesh was used for the trawls. The net fished along an oblique
tow between 50 m and the surface. The samples obtained from each
trawl were inspected initially for the presence of rare or infre-

- quently observed organisms. Each sample was then split, and the
number of individuals of each taxon within this random sub-sample
was recorded.

5. Foraging Areas

Three complementary methods were used to identify the foraging
grounds of seabirds breeding on the Channel Islands: Ship surveys,
color marking of nesting birds and radiotelemetry of nesting birds.
The three methods were needed because of the different problems posed
by the various species and islands where they nested. Ship surveys
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Fig.III-6. Location of Plankton Stations, Channel Islands, 1977

San Miguel Is.

Station 10 mi. out from Prince Is. on heading 180°
Station 2* 4-8 mi. out from Prince Is. on heading 180°
Station 3 2-3 mi. out from Prince Is. on heading 180°
Station 4 10 mi. out from Crook Pt. on heading 1800
. Station 5 = - 6 mi. out from Crook Pt. on heading 1800
— Station 6 2-3 mi. out from Crook Pt. on heading 180
A
()]
Santa Barbara Is.
Station 7 10 mi. out from Webster Pt. on heading 2703
Station 8* 3-6 mi. out from Webster Pt. on heading 2700
Station 9 2-3 mi. out from Webster Pt. on heading 270 o
Station 10 10 mi. out from SE tip of Santa Barbara Is. on heading 1200
- Station 11 6 mi. out from SE tip of Santa Barbara Is. on heading 120

Station 12 2-3 mi. out from SE tip of Santa Barbara Is. on heading 120°

* These stations were run where the highest concentration of Xantus' Murrelets/Cassin's
Auklets were counted during a radial to the farthest out station. »
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Fig. II1-7. Number of Trawls Completed, Channel Islands, 1977

18 Jan 19 Jan 21 Jan 15 Feb 18 Feb 21 Mar 22 Mar 23 Mar 24 Mar Totals

San Miguel Is.

Station
Station
Station
Station
Station
Station .
non-standard® 2 1 2

P I )
-—
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wwwooag

Santa Barbara Is.

Station 7 2 . ' 1
Station 8 2 ' ' 1
Station 9 2
Station 10 '

Station 11 -

Station 12

N NN
[ a—
WWWwMhhwWw

Totals 14 6 6 1 6 5 3 2 3 46

* ‘non-standard stations were completed at San Miguel Is. in areas with high concenitrations
of fordging birds. '




Methods: Foraging Areas (continued)

included inshore surveys, radial transects and travel between islands
(island hops). From these surveys, the at-sea distribution could be
determined for all species; however, no distinction could be made be-
tween breeding and non-breeding birds. Color-marking proved useful
only for gulls, which were relatively easy to mark. Finally, radio-
telemetry provided a potential method for tracing the daily movement
patterns of breeding birds over long distances.

a. Ship Surveys

Inshore Ship.SurVeys

Whenever possible, the zones around the Channel Islands were
surveyed (Fig. III-1). During these surveys, the boat maintained
a course just outside the main kelp beds at a constant speed between
11 and 15 km/hr and all birds between the boat and the shore were
counted. Few birds in or flying over the water were 1likely to be
overlooked.

Radial Ship Transects

To determine the foraging distribution of seabirds, and par-
ticularly of Xantus' Murrelets, Cassin's Auklets and Brandt's
Cormorants, around their major breeding colonies (Santa Barbara Is.,
San Miguel Is. and San Nicolas Is.), radial ship transect surveys
were conducted by running straight-line courses out as far as 46.25
km (25NM) from these islands. Radial ship transects were conducted at
San Nicolas Is. only on 20 April and 17 July 1975; at Santa Barbara and
San Miguel Islands, radial transect programs were initiated in 1975 and
expanded in 1976 and 1977 (Fig. I11-8). The dates and location of
radial transects, 1975-1977 are presented in Figs. III-138 to III-141
and III-175 and III-176.

During radial surveys, the number of observers censusing birds
at any time varied between two and four. In 1975, observer height
above sea level was variable and ship speed varied between eight and
twelve knots. Both these parameters were standardized in 1976 and 1977
by using a single research vessel for all transect surveys (observer
height - 15 ft., ship speed - 10kn). All birds sighted on both sides
of the ship were, counted, identified and observed for interspecific
associations, feeding and other aspects of behavior including response
to the boat. Sighting distance from the boat was recorded as one of
four categories: I=0-50m, II=51-150m, II1I=151-400m and IV=beyond 400m.
- Field forms were used to record all shipboard observations (Fig. III-9)
which were later transferred into 80-column computer records and enter-
ed into the permanent data bank. A detailed account of the radial
transect methods and analysis are presented in the individual species
accounts, '
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Fig.111-8. -Radial Transect Surveys 1975 - 1977
Santa Barbara Anacapa(in). ;1383 10mi.(18.5 km) - NE point, directly offshore
Newport Beach(out) 070 10mi.(18.5 km) Landing Cove, directly offshore
Newport Beach(in) 2500 10mi.(18.5 km) :
Osborn Bank(out) 170, 10mi.(18.5 km) Cat Canyon, % mi. offshore
Osborn Bank(in) 350, 10mi.(18.5 km) )
Webster Pt.{out) 270 10mi.(18.5 km)
Webster Pt.(in) 090, 10mi.(18.5 km) ' ‘
Santa Monica(out) 015 5mi.(9.25 km) - Arch Pt., directly offshore
Santa Monica(in) ]95o 5mi.(9.25 km)
*San Clemente(out) _1200 5mi.(9.25 km) SE tip, % mi. offshore
*San Clemente(in) 300, © 7 5mi.(9.25 km) _
— Sutil Is.(out) 2200 ‘ 5mi.(9.25 km) . Sutil Is., % mi. offshore
— Sutil Is.(in) 040" 5mi.(9.25 km) :
oy
© San Miguel Prince(out) 0003 10mi.(18.5 km) Prince Is., directly offshore
: ' Prince(in) o ]80o 10mi.(18.5 km) ‘
Castle/Richardson(out) 295; - 10mi.(18.5 km) W tip Castle Rk., 1 mi. offshore
Castle/Richardson(in) 1157 10mi.(18.5 km) |
Pt. Bennet(out) 225 : 10mi.(18.5 km) bouy, 1 mi. offshore
Pt. Bennet(in) . T 045 10mi.(18.5 km) '
Crook Pt.(out) 180, - 10mi.(18.5 km) Crook Pt., % mi. offshore
Crook Pt.(in) 360 10mi.(18.5 km)
San Nicolas  San Nicolas(out) 069, ~ 25nm. (46.25km)
San Nicolas(in) 230 25nm. (46.25km)

*The San Clemente Transect of Santa Barbara Is. was Tengthened to '18.5 km 'in 1977.
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Methods: Foraging Areas (continued)

Island Hops

In addition to the inshore surveys and radial transects, we
conducted surveys whenever possible along standardized transects
running between islands (e.g. from Prince Is. to Santa Barbara Is.,
Santa Barbara Is. to Santa Catalina Is., etc.). During these "island
hops" (IH), sighting and recording protedures were identical to those
used on radjal ship transects.

b. Color Marking

A second method of tracing movements of nesting birds was to
identify residents of particular nesting colonies with dyes and later
survey the SCB for color-marked birds. The scheme for color marking
adult Western Gulls on the Channel Islands, 1975-1977, was as follows:

Island Color. Dye Used
1975 Santa Barbara Red Rhodamine Red
San Miguel Yellow/Green  Picric Acid/Victoria
(Prince Island) Green
1976 & v o
1977 Santa Barbara Yellow Picric Acid
San Miguel Red Rhodamine Red
(Prince Island)
San Nicolas Green Victoria Green
Anacapa Blue/Purple Azure Blue/Purple B
: Concentrate ~

Crystals of these dyes were sprinkled around the edges of nests con-
taining eggs or very young chicks; the adults were dyed when they re-

- sumed incubation or brooding. On Santa Barbara Is. in 1976 and 1977,

a mixture of picric acid crystals, vegetable oil, water and a small
amount of 1liquid detergent was applied directly to captured birds.
A1l marking was completed prior to 5 June 1976 on Santa Barbara Island

~and prior to 24 May on all other islands. In all, 1147 gulls were

colormarked, 11.1% of the total breeding population on the four
islands monitored. In 1977, all marking was completed prior té6 31 May
on Santa Barbara Is. and prior to 24 June on all other islands. A
total of 1590 gulls {17.1% of the total breeding population) were
marked on the islands.

v Sighting records of marked birds were obtained from a variety of"
sources. From 26 May 1976 until 28 August 1976, and from 11 May until
24 June 1977 eight coastal dump sites were regularly surveyed for
colormarked gulls (Fig. IIT-10). Beaches, piers, marinas and sloughs
along the Southern California coastline between these sites from
Tejiquas (25 miles north of Santa Barbara) to San Diego were also
censused. (The schedules of these surveys are in Appendix 4). At
each location, the number of gulls present and the number of color-

I1I-21



22-111

. i I3 (113 (Y] e IYs Y W 7
University of California F
Codste! Marine Lab., Sants Crux
» Eco./Evol. Biology Dept., Irvine
= , 0.C.S. SO. CALIF. SURVEY
Tejiguas
Dump Santa SOUTHEAN CALIFORKIA 8IGHT
Barbara — "
Transfer Oxnard taaERo-
Station Dump & T it 4, Ssma
- Santa Clara\: et e
. \ $. Anacapa lt. 10 Tannee Garh
o River bottom € Sun s Sesmcunt 12, Cortds B
‘;'j,l Lf’) 13, Lot Coronedan 1,
20 v + »".;:'t I =, ¢l -
San " Anacapa ls.
Palos Verdes&
Dump & South
Coast Botanical
Garden
ol
»
“ Santa Barbara Is.
T
" N San Nicolas Is.
) .
A
’//:,’ /
]
w /8 S‘X

Figure HI- 10. . Dump sitesand
coastline regularly surveyed for
color-marked Western Gulls,
1976 and 1977.

] PR
' \\ F1) "'\
Sy RNy
- !
~ ~J
Paamiy
s >
\ A
s {_
- AJ
NN
N
s




Methods: Foraging Areas (continued)

marked individuals sighted were noted. To supplement these data,
weekly trips on local fishing boats were made, and observations of
colormarked gulls were noted during project cruises and project
flights in the Bight. In addition, requests for sightings were

sent to 132 yacht clbtbs and were solicited through local newspapers,
radio and TV stations. A1l these sources combined yielded a total of
254 sightings in 1976 and 19 sightings in 1977 (Fig. I11I-11). Since
the public was responsible for less than 5% of the total returns in
1976, the publicity campaign was not repeated in 1977.

We attempted to apply dye (Rhodamine Red in 1975 and picric
acid in 1977) directly to adult Xantus' Murrelets while they incubated.
The color marking method proved to be impractical for this species.

The marks were indistinguishable from a distance, and the marking
procedure usually disrupted normal incubation. - Cormorants were not
color marked due to their dark plumage.

¢c. Radiotelemetry
Attempts were made to monitor the movements of MWestern Gulls

and Xantus' Murrelets with radio transmitters. A1l methods and re-
sults are presented in Appendix 2.
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Fig. I1I-11. Sources of Colormarked Gull Sightings within
' the Southern California Bight

Source of Sighting No. of Gulls Sighted % of Total Sighted

1976 1977 1976 1977
Project Personal ' 242 17 95.3 89.5
General Public 12 2. 4.7 10.5
Total . 254 19
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C. | RESULTS AND SPECIES ACCOUNTS




Leach's Storm-Petrel (Oceanodroma leucorhoa)

a. Introduction

Leach's Storm-Petrels  are by far the most widespread
breeding hydrobatid in the Northern Hemisphere. Colonies exist on
both sides of the north Atlantic Ocean and in the Pacific Ocean from
islands south of Japan north across the Aleutian Islands and down
to central Baja California (Palmer 1962). In the eastern Pacific
this species breeds commonly from Islas Los Coronados, southward,
and from the Farallon Islands, northward, yet it has been curiously
absent as a breeding species in the Channel Islands. ‘

Throughout their range in the North Pacific, Leach's Storm-
Petrels are quite variable with respect to rump color and mensural
characters and have given rise to a plethora of taxonomic comments
and revisions (e.g. Emerson 1906; van Rossem 1942; Austin 1952;
Crossin 1974). Austin's (op cit) generally accepted interpretation
assigns all Leach's Storm-Petrels from southern Alaska to Islas
Los Coronados to the race beali Emerson; this would presumably
include the Channel Islands.

b. Historical and Present Bkeeding Status in the Channel Is.

There are no published accounts of Leach's Storm-Petrels
breeding in the Channel Islands, although a specimen from Castle Rk.
exists (see below). During the 1976 and 1977 field seasons, four
Leach's Storm-Petrels were banded and two were collected on Prince
Island. This is the only location where they were positively iden-
tified. i '

A summary of our encounters with Leach's Storm-Petrel on
Prince Is. is given below:

1976 20 May - One spécimen captured, photographed, banded and
“released.
8 June - None captured.

23 June - Three captured: one banded and released, one
collected (SDNHM 39942), and one recaptured .and
released (the 20 May bird with a clear brood patch).

1977 10 July - One collected (SDNHM).
12 Aug. - Two captured, banded and released.

A11 specimens had all-white rumps. No intermediately-colored or
all-dark rumped birds were noted, though the latter may have been
overlooked. '

The only other record of Leach's Storm-Petrels on the
Channel Islands is a specimen in the National Museum collected on
Castle Rk. on 14 May 1968 by POBSP personnel. The rump feathers
are brown and concolor with the back, and the measurements are:
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Leach's Storm-Petrel: Historical and Présent Status (continued)

wing chord: 142.5 mm, culmen: 13.7 mm, tarsus: 21.8 mm, tail: 79.2 mm
(R. B. Clapp, pers. comm.). The specimen was not sexed. Crossin and
Brownell (1968) mistook this specimen for an Ashy Storm-Petrel when
they collected it. In discussing the "Ashy Storm-Petrels" collected
on Castle Rk. on 14 May, they indicated that "four birds were collec-
ted in rock crevices" and that all specimens obtained had bare or
defeathering brood patches. Although Leach's Storm-Petrels were

never actually found nesting in the San Miguel Is. area, we consider
the above information conclusive evidence of breeding.

On Santa Barbara Is., workers unfamiliar with this species
netted storm-petrels at night where both Black and Ashy Storm-
Petrels were commonly encountered. On at least one occasion, a storm-
petrel somewhat larger (wing chord a minimum of 150 mm, using non-
standard measuring techniques) and with a small amount of white at the
base of the rectrices was captured. This individual had a clear
brood patch, and it is possible that it was a breeding Leach's
Storm-Petrel. :

Using similar trapping techniques and intensive searches for
nests on every other island and offshore rock in the Bight, we were
unable to find evidence of this species elsewhere. Apparently only
a very tiny population exists at San Miguel Is. (and possibly
Santa Barbara Is.).

c. Breeding Biology

Due to the small numbers breeding and their secretive habits
on the colony, no information on the breeding biology of Leach's
Storm-Petrels was obtained.

d. Foods and Foraging Areas

No data on foods or foraging areas used by Leach's Storm-
Petrels were gathered during this study, except the distributional
data obtained during our regular pelagic surveys. According to
Ainley et al. (1974), Leach's Storm-Petrels frequent the open ocean,
rarely coming close to shore. Most are seen more than 300 km from
the mainland coast, and therefore they are primarily found over
warm, sub-tropical water west of the California current. Foods
taken include fish, molluscs, crustaceans, oily substances and
garbage from ships (Palmer 1962). These petrels are often associ-
ated with whales, from which they obtain waste food and possibly
also feces.
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Ashy Storm-Petrel (Oceanodroma homochroa )

a. Introduction

The Pacific coast of the Americas have given rise to a whole
host of hydrobatids, some of whose breeding ranges are exceptionally
limited. Ashy Storm-Petrels, for example, breed only on the Farallon
“Islands in central California and in the California Channel Islands
(including Islas Los Coronados) in Southern California and extreme
northern Baja California. In addition, a few pairs have been found
breg?ing on a rock just north of the Farallons (Ainley and Osborne
1972).

The Farallon Islands undoubtedly host the Targest colony of
breeding Ashy Storm-Petrels in the world; Ainley and Lewis (1974)
estimate the population there to be only about 4000 birds. The
entire world population of Ashy Storm-Petrels may number only
10,000-20,000: individuals; probably less.

b. Historical and Present Bfeeding Status in the Channel Is.

San Miquel Island

The earliest report of Ashy Storm-Petrels nesting in the
Channel Islands comes from Henshaw (in Willet 1912): "An adult from
San Miguel Island (now in British Museum), was given to H. W.. Hénshaw
by Captain Forney of the Coast Survey, who stated that the species
bred on San Miguel in great numbers." Willet (1910, 1912) spent two
weeks on San Miguel Is. in June 1910 and "made particular search"
for Ashy Storm-Petrels on the main island, but he failed to find any.
He concedes, however, that he may have overlooked them. Willet
himself spent only part of one day (9 June) on Prince Is., where
he was at least somewhat distracted by more conspicuous nesting
species (Willet 1910: 171). One member of the Willet party, 0. W.
Howard, did spend several nights on Prince Is. but apparently did
not find storm-petrels. However, "howling" winds that forced his
prolonged stay on the islet may have also deterred storm-petrels
from visiting the colony. Four specimens (LACM 20563-20566) were
collected on Prince Is. in July 1950, and four more SDNHM 30306-30308;
LACM 66099) were collected there on 26 July 1961 by Don Blietz. In
early July 1965, Craig and Sheppard {(unpubl. notes) found three nests
on Prince Is., heard and saw a number of calling birds, and esti-
mated the population to be 400 pairs. Crossin and Brownell (1968)
found small numbers of storm-petrels on both Castle Rk. and Prince Is.
on 14-15 May 1968. They stated: "On Castle Rock a rough popu-
lation guess estimate would be several hundred birds." On Prince Is.
on the night of 15 May 1968, they heard "only a few calling birds",
"but most of the island was not surveyed during nocturnal hours."

The storm-petrels collected by Crossin and Brownell (op cit) at
Castle Rock all had bare or defeathering brood patches, and four
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Ashy Storm-Petrel: Historical and Present Status (continued)

of their specimens came from rock crevices. (One of these specimens
was subsequently identified as a Leach's Storm-Petrel, gq.v.) Two
weeks after the Crossin and Brownell survey, L. N. Huber (1968) made
an eleven day survey of San Miguel Is. and the adjacent islets and
rocks (28 May - 7 June 1968). He found a single, well-incubated egg
on Castle Rk., which he presumed belonged to this species. During
his visit to Prince Is., 17 specimens were collected, and one,

possibly two, eggs were found. He estimated the population there to |
be 50-100 birds.

Present Status - From 1976-77, a total of 161 Ashy Storm-Petrels were
banded on Prince Is. (Fig. III-12 ). Though at times fairly common,
this species was by no means abundant; usually less than six or eight
birds could be heard calling simultaneously. Fig. III-13 shows the

" location of the mist net used during both seasons. (Storm-petrels

were also occasionally caught in the net used for auklets at the

base of the Opuntia patch on the SE slope.) The majority of the
night work was conducted in the area of the southeast slope, but

most other parts of Prince Is. were visited at night at least once
during the season. A maximum of five nests were found throughout the
survey period, reflecting both the low density of this species on
Prince Is. and its very secretive nesting nhabits. The estimated
population at Prince Is. was 300 + 100 pairs. No night work was done
on Castle Rk. during the project, and no signs of nesting storm-
petrels were detected during two short, daylight surveys (one day
each in 1976 and 1977). However, it is very likely that Ashy Storm-
Petrels continued to breed there. Estimating strictly from the
amount of habitat available and from Crossin and Brownell's (1968)
rough guess, the nopulation at Castle Rk. was believed to be about
100 pairs.

In 1976, evidence was obtained for the occurrence of Ashy
Storm-Petrels on San Miguel Is. proper. On 24 June, three Ashy Storm-
Petrels were captured in a mist net (one collected, SONHM 39939)
behind a sandy beach on the Harris Pt. side of Cuyler Harbor. All
three had clear brood patches. Several others were seen flying and
heard calling from the cliff area above the beach. From these ob-
servations, we infer a breeding population probably existed on the
main island. Suitable habitat also existed north to Harris Pt. and
in the cliff area east of Cuyler Harbor. On 25 June 1976, a probable
nesting burrow with a very strong storm-petrel odor was detected
on Hare Rk., adjacent to Cuyler Harbor.

There appears to have been little change in the overall status
of Ashy Storm-Petrels in the San Miguel Is. area in recent historical
times (with the exception of Henshaw's (in Willet 1912) second-hand
account of "great numbers", which, by nature of the account, requires
additional substantiation). ,
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Figure III-12. Dates and numbers of Ashy Storm-Petrels captured
in mist nets on Prince Island, 1926 and 1977.
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Ashy Storm-Petrel: Historical and Present Status (continued)

Sahta Rosa Island

There is no historical information concerning Ashy Storm-
Petrels breeding at Santa Rosa Is., and no additional information
was discovered during the course of our survey work. Santa Rosa Is.
has no offshore rocks of sufficient size to support even a small
contingent of storm-petrels, though the extent to which the prec1p1-

tous cliffs along the north side of the island might be used remains
unknown.

'Santa Cruz Island

Even though the storm-petrel population at Santa Cruz Is.
appears to have been quite small, numerous records of storm-petrels
exist from there. This is because Santa Cruz Is. was visited fre-

quently by early ega co]]ectors who only rarely braved the trip to
San Miguel Island.

The first record is of a small colony discovered in Painted

. Cave in 1912 (Wright and Snyder 1913); "four eggs (two WFVZ uncat.)
and one small young, together with adults "(SU 9813, 8914) were col-
lected at that time. Another set of eggs was collected there on 23
June 1913 by D. R. Dickey (WFVZ 64273). Pemberton and Peyton
collected two sets on 2 June 1928 (WFVZ 2888, 73963) east of
Scorpion Harbor, and Paquette (unpubl. notes in WFVZ) took three
sets on 19 May 1936 from an offshore rock at Scorpion Harbor. An
incubating adult (SDNHM 17248) and ten sets were collected on 17 May
1936. from a "detached rock" at Scorpion Harbor by Stephens and
Badger (WFVZ 1384-1386, 27676, 30306, 30307, 30318; WFVZ uncat.;
Stevens, unpubl. notes). Sixteen egg sets were taken on 23 May 1937
at Scorpion Harbor-and Orizaba Harbor (Painted Cave) (WFVZ 27677,
'30319-30323; WFVZ uncat.; SBM uncat.). Nineteen more sets were
taken at these two 10ca11t1es on 22 May 1938 (WFVZ 1633-1637, 12099,
54273, 54274; WFVZ uncat.; Stevens, unpubl. notes), eight more sets
on 26 May 1940 and three sets at Scorpion Harbor on 25 May 1941
(WFVZ 68360; SBCM 7097-7100; Stevens, unpubl. notes). The last
report of Ashy Storm-Petrels breeding at Santa Cruz Is. was in 1949,
when Stevens (unpubl. notes) collected three more egg sets {exact
locality unknown). Egg collecting activities (though not necessarily
' nesting activity) were apparently restricted to Scorpion Rk. (just
east of Scorpion Harbor) and Painted Cave.

Present Status - During this study, Ashy Storm-Petrels were
found breed1ng on several offshore rocks along the north side of
Santa.Cruz:Island ,At Scorpion Rk., on 22 June 1976 an Ashy Storm-
Petrel was found incubating an egg under a large overhanging ledge
on the south side of the largest rock. This was the only nest
found during a 90 min. daylight search. On the night of 25 June 1976
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Ashy Storm-Petrel: Historical and Present Status (continued)

nine Ashy Storm-Petrels were netted, measured, banded and released
on the Tlargest rock; six of these had clear brood patches. These
birds may have been breeders from the adjacent rock or even the main
island. The 22 June bird, still on its egg, was banded on 25 June

- 1976. In 1977, four nests were found on Scorpion Rk.

On Diablo Rk. 1mmed1ate]y west of Diablo Point, the larger of
the two rocks was thoroughly surveyed on foot on 15 Ju]y 1976. Four
storm-petrel nests were Tocated and presumed to belong to this species.

- "Sppit" Rock (named by researchers in 1976) is the first rock
west of Twin Harbors. It was briefly surveyed on 15 July 1976, and
eight nests were found in the "catacombs" under the highest part of
the rock. Two or three times this number could have existed there.
In 1977, eight nests were found. On Gull Island, a single storm-
petrel nest was found on 12 April 1977.

On the main island, two hours were spent exp]or1nu Pa1nted
Cave on 25 June 1976 with no sign of storm-petrels. It is a

“little unclear, however, exact]y where nesting birds were found

here prev1ously (e.q. Bent 1919, refers to "the pa1nted caves" of
Santa Cruz Is., suggesting more than one location).

Popu]at1on estimates for the rocks surveyed were: Scorp1on
Rk-20 pairs;- "Sppit" Rk.-20 pairs; Diablo Rk.-10 pa1rs, Gull Is.-1 pair.
If, as the old Painted Cave records suggest, this species can effec-
tively utilize cliff areas along the north side of the island, then
a large amount of nesting habitat was not surveyed. We have no in-
formation as to how extensively this area was used by this species.

Anacapa Island

There is no direct evidence that storm-petrels ever bred on

‘Anacapa, nor was any evidence obtained during 1975-77.

Santa Barbara Island

Prior to the present study, storm-petrels had never been
found nesting at Santa Barbara Island. However, Loye Miller (1936)
mentions that while anchored there in late March 1904, "dozens of
Ashy Petrels" came on board the boat. Two specimens collected by
Miller at Santa Barbara Is. (MVZ 6168 and 45944) are dated 10 April
1904. His notes state: "We were probably quite near a colony
preparing to nest." Willet (1912:11) "made a careful search" over
all of Santa Barbara Is., including what was probably Sutil Is., in
June 1911 and found no trace of breeding storm-petrels. Numerous
other researchers have spent nights on Santa Barbara Is. throughout.
the years and never noticed the presence of storm-petrels, nesting
or otherwise (e.g. Grinnell 1897; Wright and Snyder 1913; Sumner 1939;
Crossin and Brownell 1968; Hunt and Hunt 1974). Delong (1967) and
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Ashy Storm-Petrel: Historical and Present Status (continued)

Chandler searched and found no storm-petrels on 20 August 1967,

but they state that Don Bleitz had found them there in small numbers.
Crossin and Brownell (1968) specifically mention that no storm-petrels
were detected in the Landing Cove area on 11 May 1968, an area

"where they had previously been recorded" (probably referring to
DeLong's (op cit) information).

Present Status - During 1976 and 1977, storm-petrels of two
species were found breeding at Santa Barbara Is. (see also Black
Storm-Petrel). Ashy Storm-Petrels were recorded breeding on Sutil
Is. just off Santa Barbara Is. for the first time in 1976. On 25 May,
two nest burrows of unknown contents were located by smell. On 10 June
strong petrel odors were detected in several places along the cliffs
at the base of the slope on the southwest side, and a nest with
an egg was also found. During mist net operations on the night of
27 June, three Ashy Storm-Petrels were captured and several others
were heard calling and seen flying. A net casualty was deposited
in the San Diego Natural History Museum (SDNHM 39940). On 17 July,
six more birds were captured at night using the net at the same site
(a pebbly beach at the base of the cliff on the southwest side).

The two birds banded on 27 June were recaptured at this time also.
In addition, two other individuals were heard singing. Our conser-
vative estimate of the breeding population on Sutil Is. was 20-25
pairs. However, the extent to which the precipitous north face was
used was not known

In 1976 small numbers of storm-petrels were heard throughout
the season in the Cat Canyon area, and a single (presumed Ashy) storm-
petrel flew on board our boat anchored in Landing Cove on 3 May 1976.
It was not until 1977, however, that it was confirmed that Ashy Storm-
Petrels breed on Santa Barbara Is. proper. In 1977, 62 Ashy Storm-
Petrels were banded at various locations around Santa Barbara Is.;
of these, nine were recaptured. Over 90% of the birds captured had
brood- patches, and although only a single nest was found, it is felt .
that the net captures are probably indicative of the breeding popu-
lation there.

In summary, the breeding population at Santa Barbara Is., in-
cluding Sutil Is., was estimated to be 150 pairs. Nesting density
was very low and restricted to the rocky periphery of the island.
Many hours of search revealed only one good and one probable nest
site on the island, and it is very possible that earlier researchers
just overlooked th1s spec1es

San Nicolas Island

Grinnell (1897) heard several unidentified storm-petrels and
saw one fly by his tent at night in May 1897, but there are no actual
breeding records from the island. No evidence of breeding was ob-
tained during 1975-77. In addition, on a survey around the entire
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Ashy Storm-Petrel: Historical and Present Status (continued)

island in 1977, suitable hébitat was not seen.

San Clemente Island

On 8 April 1904, L. Miller collected an Ashy Storm-Petrel
(MVZ 6167) which came aboard his ship at night while anchored just
off the island. Another was collected, also aboard ship, while
anchored at night near Pyramid Pt. on 30 August 1935 (Miller 1936:
UCLA 32214). Holder (1910:162) says "One night at Mosquito Bay, San
Clemente Is. I saw something 1ike a big bat crawling at the entrance
of my tent. It proved to be the young of the black (?) petrel,
an attractive little creature, which I endeavored to save but it
died the following day." There is, however, no firm evidence of
Ashy Storm-Petrels ever having bred on San Clemente Island.

Present Status - No Ashy Storm-Petrels were found on San Cle-
mente Is. in 1975-77 either by our personnel or by Public Works per-
sonnel working on the island (J. Larson, pers. comm.). Several days
were spent in 1976 and 1977 in the area of Seal Cove searching for
nest sites and netting and listening at night. This area was felt to
contain some of the best habitat for nesting hydrobatids on the island,
- but no indication of occurrence was found. If any storm-petrels util-
ized San Clemente Is., their numbers were extremely small.

Santa Catalina Island

There appear to be no records of storm-petrels at Santa Cata-
lina Is. in the past, and none were found during 1975-77.

¢. Breeding Biology

The only important studies on the breeding biology of Ashy
Storm-Petrels were conducted on the Farallon Islands off San Francisco,
where this species is.most abundant (Ainley et al. 1974: and refer-
ences therein). With the general inaccessibility and small size of
the Channel Island colonies, it is doubtful that studies of this
kind could be successfully undertaken in this area. Hence, no regular
program was initiated to study the nesting habits and success of this
species. Instead notes on observations, taken opportunistically, are
summarized below. .

Habitat

Nests were invariably found on the floors of natural.cracks’and
crevices with eggs deposited directly onto the substrate (loose dirt,
gravel or solid rock). No nests were found in excavated burrows,
although these may have been used to some extent. This is in marked
contrast to Leach's Storm-Petrel, which is usually described as a
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Ashy Storm-Petrel: Breeding Biology (continued)

a burrow excavator (Palmer 1962; Harris 1974).

Phenology

Because of the nocturnal and secretive habits of storm-petrels,
information on the timing of major breeding events was extremely dif-
ficult to obtain. Therefore, data gathered from all the Channel Is-
lands during 1975-77 were combined to give the best picture of
breeding phenology possible.

Individual Ashy Storm-Petrels were present at colonies from
at least 17 January (1977), the earliest date that colonies were
visited, until 24 August (1976), the latest date colonies were visited.
Ainley et al. (1974) found Ashy Storm-Petrels on the Farallon Islands
present at the colony the entire year around (though in much reduced
numbers in the winter months). This was probably the case in the
Channel Islands also. .

The seasonal pattern of colony visitation by Ashy Storm-Petrels,
as inferred from birds captured in mist nets (Fig. III-14 ), was
somewhat confounded by the fact that the numbers captured depend upon
weather conditions at sea (affecting foraging capability) and lunar
conditions (a bright moon retarding visitation; see Crossin 1974;

Palmer 1962). In both 1976 and 1977, .however, prominent peaks of
occurrence were recorded in June (8 June 1976 and 5 June 1977), when
the highest number of birds were captured in mist nets.- Ainley et al.

(1974) found Ashy Storm-Petrels were most common on the Farallons in
June as well.

Eggs were present from at least 7 June (1977), when a bird with
a fully formed egg in its oviduct was captured on Santa Barbara Is.,
through 15 July (1976). Chicks were found only on 15 July 1976. Brood
patch information, however, indicated that the breeding cycle was con-
siderably more protracted than these records suggest. On the night
of 17 February 1977, 22 Ashy Storm-Petrels were banded as they flew
aboard our vessel, which was anchored at Yellowbanks, Santa Cruz
Island. Numerous other individuals were seen but not captured. Only
three captured.petrels had completely feathered brood patches: the
remainder had clear brood patches (eight individuals) or were in var-
ious stages of refeathering (nine individuals). Two birds appeared
to be in the process of shedding brood patch down. On 22 March 1977,
three Ashy Storm-Petrels captured onboard the boat at Santa Barbara
Is. all had refeathering brood patches. Ainley et al. (1974) found
that brood patches started refeathering two to ten days after eggs
hatched. This observation was then useful” in determining approxi-
mately when eggs were laid. Assuming a 44 day incubation period
(Ainley et al. 1974), birds refeathering brood patches at Yellowbanks
on 17 February had laid eggs in late December or early January. It
is well known that bird populations at lower latitudes tend to have

i
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Ashy Storm-Petrel: Breeding Biology (continued)

longer breeding seasons than conspecifics at higher latitudes.
Ainley et al. (1974) have commented on the already extended
breeding period of Ashy Storm-Petrels on the Farallon Islands off
San Francisco, and it is possible that nesting occurs year-round on
the Channel Islands. '

d. Food Habits and Foraging Areas

No data on foods or foraging areas used by Ashy Storm-Petrels
were gathered during this study, except the distributional data
obtained during our regular pelagic surveys. According to Ainley
et al. (1974), Ashy Storm-Petrels are confined to waters just seaward
of the edge of the continental shelf. They are thus found almost
exclusively over the cold waters of the California Current. Foods of

~ Ashy Storm-Petrels include small fish, cephalopods (Ainley et al.

- 1974) and larval stages of the spiny lobster, Panulirus (Anthony 1898).
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Black Storm-Petrel {Oceanodroma melania)

a. " Introduction -

Prior to this study, breeding Black Storm-Petrels were known
only from Mexican waters, where nesting occurs on islands in the Gulf
of California and the Pacific Ocean side of the Baja Peninsula
(Palmer 1962). Although these populations appear to be quite disjunct,
no subspecies have been differentiated.

b. Historical and Present Breeding Status in the Channel Is.

Although Black Storm-Petrels were not known to breed in the
Channel Islands prior to this study, Dawson (1923) presaged our
findings by stating that this species was "not known to breed in
California, but probably does so." Black Storm-Petrels were found
breeding on Sutil Is., a tiny islet off Santa Barbara Is., for
the first time in 1976 (Pitman and Speich 1976). The population at
Sutil Is. at that time was estimated to be no more than 10-15 pairs.
This new Tocation is approximately 200 km northwest of Islas Coronados,
where this species breeds commonly (Jehl, 1978; Delong and Crossin ms).
During the 1977 field season, 27 Black Storm-Petrels were captured and
banded on nearby Santa Barbara Is., including two recaptures. Mist-
netting for storm-petrels at Santa Barbara Is. occurred on 18 nights
between 28 May and 8 July at several locations around the island. :
Singing Black Storm-Petrels were heard at Elephant Seal Pt., Lighthouse
Pt., and Dragon Cave (between Gr-aveyard and Middle Canyons). Though
no nests were actually found on Santa Barbara Is., all petrels cap-
tured had defeathered brood patches and were presumed to be breeders.
Using the above information, the entire population of Black Storm-
Petrels at Santa Barbara Is. (including Sutil Is.) was estimated to
be 75 pairs. ’ -

During this project two species of storm-petrels were found
breeding on Santa Barbara Is., where none had been recorded before:
Ashy Storm-Petrel whose breeding metropolis lies to the north and
Black Storm-Petrel whose population Ties predominantly to the south.

It seems unlikely that only recent changes in environmental conditions -
allowed both these species to expand into this area. More likely,

one or both of these storm-petreils were overlooked in the past.

Since both species nested in low densities and frequented only the
extreme periphery of the island at night, such an oversight is not
surprising.-

Black Storm-Petrels were not detected on any of the other

Channel Islands. Thus Santa Barbara Is. is probably the only breeding
site for this species in the United States. '
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c. Bréeding Biology
Habitat

The one nest hole found on Sutil Is. was a natural crevice
20 meters up from a rocky beach along the south side of the islet.
The cavity contained egg shell fragments from a Xantus' Murrelet
that had hatched earlier in the season. The Black Storm-Petrel found
incubating an egg at this site on the night of 16 July 1976 was re-
moved, photographed, banded and released the following morning.
Unfortunately, by morning the unattended egg was eaten, undoubtedly
by one of the numerous mice (Peromyscus maniculatus)that inhabit the
islet.

Phenology

As only two nests were found during this study (same site in
1976 and 1977), there is very little information on the phenology of
this species from the Channel Islands. Singing birds were heard at
night at Santa Barbara Is. from at least 18 May (1977) through 24
August (1976) with most vocalizing occurring in June. Black Storm-
Petrels with clear brood patches were captured throughout the mist-
netting period (28 May-8 July); however by the first week in June, some
individuals brood patches were starting to refeather. Eggs were only
seen on 16 July 1976 and 23 June 1977.

The mean weight of 28 Black Storm-Petrels was 65.0 (SD = 9.5,
range 53.5 - 93.5). The mean wing chord length for 23 individuals
was 171.4 mm (SD = 5.0, range 162 - 180).

Food Habits and Foraging Areas

No data on foods or foraging areas used by Black Storm-Petrels
were gathered during this study, except the distributional data ob-
tained dur1ng our regular pelagic surveys. These birds forage pri-
marily in warm waters and according to Palmer (1962), they feed on

garbage, fish, and squid. In southern California, Anthony (1898)

claims the chief food of Black Storm-Petrels is the larval stage of
the spiny lobster, Panuliris.
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Brown Pelican {Pelecanus occidentalis) .

a. Introduction

Brown Pelicans are strictly a coastal marine species inhabiting
littoral areas throughout the tropical and temperate Americas (Palmer
1962). Along the western coast of the United States, the California
Brown Pelican (P. o. californicus) has its northernmost breeding
- colony in the Channel Islands, though occasionally they have nested
as far north as Pt. Lobos (Williams 1927, 1931; Baldridge 1959).

Pelican populations on both coasts of the United States have
recently undergone dramatic declines correlated with high concentra-
tions of pesticides in the marine environment and in pelican tissues
~and eggs. The California Brown Pelican was placed on California's
"endangered wildlife" 1ist in 1971 (see Leach 1972:13-14; 1974:19-21).
Since that time, practices of discharging DDT contaminants into the
marine environment have been discouraged in the Los ‘Angeles area, and
a correlated increase in pelican productivity off southern California
has given rise to cautious optimism-(Anderson et al. 1975).

b. Historical and Present Breeding Status in the Channel Is.

San Miguel Island

Historically, Brown Pelicans in the San Miguel Is. area have
bred only at Prince Island. Streator (1888) mentioned that pelicans
"were among the water birds "found in breeding season on the island"
in July 1886. (Streator mentions two islands off San Miguel, Flea
and Gull; he saw the pelicans on Gull Island. From his account and
particularly from the abundance of gulls reported, Gull Is. is pro-
bably Prince Island). Willet (1910) found "five nests containing
young" on Prince Is. on 15 June 1910. 0. W. Howard joined Willet's
(op cit) party and collected three sets of eggs (WFVZ uncat.), sug-
gesting even more nesting pelicans were present. Wright and Snyder
(1913) visited Prince Is. on 12 July 1912; numerous pelicans were
present, but nesting was not noted. However, the authors conceded
that nesting pelicans may have been overlooked. B. W. Everman col-
lected two sets of eggs on Prince Is. on 19 May 1919 (CAS 1308, 1318).
On 31 March 1927, DeGroot (unpubl. notes) recorded a large (breeding?)
colony of pelicans present at Prince Island. In the following years,
egg sets were taken by J. S. Rowley on 3 June 1928 (WFVZ 26121),

L. T. Stevens on 25 May 1929 (SBMNH uncat.), and Stevens again on 24
March 1930. During this last visit, Stevens (unpubl. notes) reported
"hundreds of birds nesting on island". Sumner (1939) visited Prince
Is. on 18 April 1939 and reported "about 200 nests" on the island.
None have been reported there since.

_ ' Present Status - No Brown Pelicans were found nesting anywhere
in the San Miguel Is. area during 1975-77. However, many roosted at
both Prince Is and Castle Rock.
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Brown Pelican: Historical and Present Status (continued)

Santé‘Rosa Island

There is no evidence that Brown Pelicans ever bred at Santa
Rosa Is. nor were any found during this project.

Santa Cruz Island

Blake (1887) does not mention pelicans breeding during his stay
in July (1887?). Beck (1899) visited Scorpion Rk. on 5 June 1895; he
found cormorants breeding but no pelicans. Wright (in Willet 1912)
“"found several nests of this species" on Santa Cruz Is. in July 1909.
More recently, a small breeding colony was noted on Scorpion Rk. in
1972 and 1974 (Anderson and Anderson- 1976).

Present Status - Eighty pairs of Brown Pelicans bred on
Scorpion Rk. in 1975 (Anderson et al. 1976). No nesting occurred
there in 1976 and 1977. None were recorded breeding anywhere else on
Santa Cruz Is. during 1975-77.

Anacapa Island

Pelicans have bred sporadically on West (and formerly East and
Middle) Anacapa Is. for quite some time. The first known record is
contained in Baird,Brewer and Ridgway (1884): "He (J. G. Cooper)
could find no traces of its (Brown Pelicans) nesting in the more
southern islands, but was informed that a few of these birds breed on
the Island of Anacapa - a locality which he was unable to visit."

In 1898, C. F. Holder (1899) found pelicans nesting at the eastern end
of the Anacapa Islands. However, the pelicans apparently were not
nesting there in June of the following year (Willet 1910). Eleven
years later, Willet (1910) found 500 nests with eggs and young on the
east island on 5 June 1910. The following year, Peyton (1917) visited
the colony (12 March 1911) and found about two hundred pairs of
pelicans, only a few of which had started nest building. H. C. Burt
(1911) found pelicans mending old nests in May 1911, but no eggs were
seen. The next year, Peyton visited the colony in May and estimated
the number of pelicans present at 200 pairs (Peyton 1917) and "at
least a thousand pairs" (Peyton 1913). Only two (possibly three)
nests contained eggs at that time; each had only one egg. UYhen Wright
and Snyder (1913) visited the colony two months later (5 July 1912),
they found "a large number of birds which apparently were not breed-
ing". Dickey (unpubl. notes) collected an egg set.from the north
sTope of the eastern extremity of the island on 24 May 1913. On 11
June 1914, Peyton (1916, 1917) recorded that the colony had "increased
noticeably" since his 1912 visit with "at least a thousand pairs of
birds" nesting on the eastern end of the island. Peyton (1917) re-
visited Anacapa in March of 1916 and 1917, estimated 1500 and 2000
nesting pairs of pelicans, respectively, and commented on the growing
prosperity of the colony. Eggs (CAS 1296-1304) and hatched young
(Badger, unpubl. notes) were present in April and May 1919. By

March 1920, Peyton (in Anderson and Hickey 1970) estimated the colony
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size to be 5000+ pairs. On 38 March 1922, a colony of several hundred
pelicans were present at Anacapa Is. (Dawson 1923), and at least 53
egg sets were collected (WFVZ 17128; SBMNH uncat.; Peyton, unpubl.
notes). DeGroot (unpubl. notes) found a large colony nesting on the
seaward side of the north (?) end of Anacapa Is. and estimated 2000 -
3000 pairs breeding on 28 March 1927. However, when DeGroot (unpubl.
notes) visited the colony on the following March (5 March 1928) he
found only about 500 pairs nesting. Ashworth (unpubl. notes) went to
Anacapa Is. on 24 February 1939 and collected at least two egg sets
(WFVZ uncat.; MVZ 4561) from a colony recorded for the first time at
the west end of the island. Ashworth and Thompson (1930) estimated
about 200 nests with eggs and young on 9 March 1930. Stevens (unpubl.
notes) collected six egg sets on 10 March 1935, and Bond (1942) re-
ported that in April 1935,pelicans were nesting on the western island
in about the same numbers as he saw in 1939, when an estimated 2000
pairs bred at Anacapa Is. (see Sumner 1939). When Stevens and E. N.
Harrison traveled to Anacapa the following year (1 March 1936), theay
independently estimated the pelican population to be two thousand
pairs (Stevens, unpubl. notes) and "hundreds of birds" (Harrison,
unpubl. notes). They returned on 12 March 1939 and Stevens recorded
both a small colony nesting and several hundred pairs nesting on the
south side of the west end of the island; it is unclear if these are
the same or different colonies. When Sumner (1939) and Bond surveyed
the avifauna of Anacapa Is. one month Tlater (16 April 1939), they
estimated the population to be "at least 2000 pairs" and. breeding
successfully. The majority of the pelicans were nesting in colonies
of "300 or 400 each" in the ravines and gullies of the westernmost
island at that time. Bond (1942) revisited the colony in 1940 and
1941. He found the colony areas had shifted Tocation somewhat, but
nesting was still confined to the western island. No significant
change in population size was noted. :

There were no more pelican nesting reports from Anacapa Is.
until 1962, when G. Jensen (unpubl. notes) observed a colony of about
500 pairs with eggs and young on 27 May and collected at least four

- sets of eggs (WFVZ 33310-33312, 68533). In 1963 and 1964, Banks

(1966) saw pelicans nesting on the western island. Though he made

no estimate of the population during those years, he mentioned seeing
several hundred occupied nests (or "perhaps a thousand", Schreiber
and Delong 1969). Pelicans nested on the western island in 1967 and
1968 with at least some young fledged in the latter year (Schreiber
and Delong 1969), though probably very few. Schreiber and Delong
(1969) were fearful at this time that pelicans were being extirpated
from Southern California breeding sites because of pesticide residues.
In 1969, a minimum of 1272 nests were built with over 75% receiving
eggs, but only four young fledged (Risebrough et al. 1971). Gress
(1970) reported that of 552 nesting attempts in 1970, only one chick
hatched. Reproductive failure in both years was attributed to the
collapse of thin-shelled eggs. Anderson and Anderson (1976) report
540 nests on Anacapa Is. in 1971, 261 nests in 1972, 247 nests in
1973 and 416 nests in 1974. (Nest totals for 1972 and 1974 included
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some nests on Scorpion Rk. at Santa Cruz Island.)

Present Status - Because of the precariousness of Brown
Pelicans breeding in Southern California and the sensitivity of nest-
ing individuals to disturbance, we did not disembark on West Anacapa
Is. (1975-1977) or Scorpion Rk. (1975) to inspect colonies there.
Instead, we report the findings of Dan Anderson, who has been working
with the California Department of Fish and Game for the past several
years monitoring the status of Brown Pelicans in California. In 1975,
212 pairs of pelicans nested at Anacapa Island. In 1976, 417 nests
were counted. In 1977, only 76 pairs of pelicans nested (Anderson,
in 1it.). .In all three years, nesting was restricted to the West
Anacapa Island.

It seems that Brown Pelicans nested almost entirely at the east
end of Anacapa until about 1929, when they started nesting at the west
end. They have continued there until the present time. Bond (1942)
mentions that this shift may have occurred when the lighthouse was
established on East Anacapa Island. .

Santa Barbara Island

: No Brown Pelicans were found breeding at Santa Barbara Is.
when Grinnell (1897) spent a week in May 1897, though he saw a few
near the island. Willet-(1912) found a colony of about 25 pairs .
breeding on 14 June 1911, and Wright and Snyder (1913) found "between
three and four hundred birds" nesting there the following year (2

July 1912). One egg set (WFVZ uncat.) was collected at the time, and
at least three sets were taken on 7 May 1914 (Peyton, unpubl. notes).
Sumner (1939) and Bond reported seeing 100 pelicans at Santa Barbara
Is. on 14 April 1939; thirty of these may have been nesting, but they
were not certain. Banks (unpubl. notes) saw "some new nests without
eggs", which he believed were pelican nests, on 21 - 23 February 1964.
Brown Pelicans nested at Santa Barbara Is. in 1967 (Schreiber and
Delong 1969), but none have been reported in the years following :
(Crossin and Brownell 1968; Hunt and Hunt 1974 (for 1972); Jehl 1974).
Remains of old nests can still be seen near the quonset hut on the
east side of Santa Barbara Is. and on the south slope.of Sutil Island.

Present Status - Though 50 - 100 pelicans roosted on Santa
Barbara Is. and its offshore rocks during the breeding season, none
nested during 1975-77. Considering the number of human visitors at
Santa Barbara Is. each year, it is doubtful that Brown Pelicans will
breed on the main island in the future. Sutil Is. remains relatively
undisturbed and could conceivably be recolonized.

San Nicolas Island

There are no reliable records of Brown Pelicans breeding on |
San Nicolas Is. (contra Schreiber and DelLong 1969). Rett (1947)
stated that on 27 September 1945 he "found an area where they nested
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together with Brandt {sic] and Double-crested Cormorants", but
apparently he found all three species roosting in a nesting colony
after the breeding season had passed and decided that all three must
have bred that year. In 1968, Schreiber (pers. comm.) saw old nests
along the western side of the island, which he felt were built by this
species. However, no active nests were found in that year.

Present Stéfus - Though Brown Pelicans continued to roost at
San Nicolas Is. (particularly in the fall), none bred in 1975-77.

San C}ementé fé]énd

There are no records of Brown Pelicans breeding on San Clemente
Island. Holder (1910) reported pelicans were rare there and probably
did not breed. None were found breeding in 1975 - 1977.

Santa Catalina Island

Schreiber and DelLong (1969) suggested that Brown Pelicans may
have nested here irregularly in the ealry 1900's, but there does not
appear to be any evidence to support this. None were found breeding
in 1975 - 1977. ‘

In summary, the dramatic decline in the numbers of Brown
Pelicans breeding on the Channel Islands has been well documented.
The colonies in the San Miguel and Santa Barbara Is. areas have been
abandoned, and the populations nesting on Scorpion Rk. and Anacapa Is.
have been greatly reduced. From 1968 until 1972, marine pollutants
were believed to be the major factor depressing this species' repro-
ductive success and hence numbers (Anderson et al. 1975). Though
pollutant affects were still evident at the time of this study, pol-
Tutant levels have dropped since 1972. Yet the number of Brown
Pelicans nesting in the Bight has failed to increase notably since
that time. Anderson et al. (1976 ms) argue that the affects of
1imited food resources on reproductive success may be partially re-
sponsible (see Reproductive Success for a more detailed discussion).

c. Breeding Biology
* The information below was taken from two reports by Anderson

et al. (ms, 1976). These reports incorporate some observations made
by personnel of this study during the 1975 - 1977 seasons.

Phenology

: Brown Pelicans generally arrived on their colonies and began
nest building in January of each years however, the timing of breed-
ing in this species was highly variable. In 1976, egg laying com-
menced in late February and continued through early May. Brown
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Pelican eggs require approximately 30 days of incubation, so the
chicks hatched from late March to June. The young fledge approxi-
mately nine weeks after hatching (Palmer 1962), thus most had left
the colony by late August.

Reproductive Success

In 1975, the estimated 292 pairs of Brown Pelicans breeding on
West Anacapa Is. and Scorpion Rk. successfully raised 256 fledglings,
1.05 young produced per breeding pair. In 1976, productivity dropped
to 0.86 young per breeding pair (total: 279 fledglings that year from
Anacapa Is. only); only 196 of an estimated 417 breeding pairs suc-
cessfully fledged young at all. In 1977, only 39 young fledged from
the Anacapa Is. colony, which had declined to 76 breeding pairs. This
translates into 0.75 young per breeding pair.

Brown Pelicans were still producing thin-shelled eggs in 1978,
indicating that pollutant stress continued to depress productivity.
In addition, from 1975 - 1978 the decreasing reproductive success of
Brown Pelicans in the Bight was ~ ~ correlated with declines in
the availability of Northern Anchovies, their major food source during
the breeding season. In June and July 1976, personnel of this study
found the emaciated bodies of young pelicans, apparently starved to

-death, floating in the water below the colony. Nest abandonment was
also common that year, and anchovy levels were low. These findings
suggest that the protection and management of this fishery will.have
profound affects on the recovery and recolonizing efforts of Brown
Pelicans in the Bight.

d. Food Habits

Data on the food habits of Brown Pelicans in Southern Califor-
nia are limited. Anderson et al. (ms) reported "69 banded young on
three islands regurgitated 736 fish as follows: Northern anchovy =
87.6 percent occurrence (n = 645), Pacific saury (Cololabis saira) =
8.8 percent (n = 65, all in one day), Pacific mackerel = 3.4 percent
(n = 25), and blacksmith (Chromis punctipinnis) = 0.1 percent
(n = 1). We have also observed pelicans feeding on California grunion
(Leuresthes tenvis), but these have not been observed in regurgita-
tions". No data on foods taken by Brown Pelicans were col]ected
during this study.

e. Foraging Areas

Brown Pelicans were genera]]y inshore feeders. They were
commonly encountered feeding in the waters adjacent to their breeding
colonies and roosting areas, but they probab]y foraged along the
mainland coast as we]]
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Doub]e?crested Cormorant {Phalacrocorax auritus)

a. Intrdduction

Double-crested Cormorants are widespread in North America, with
four recognized subspecies. Only P. a. albociliatus nests in the
Channel Islands. It also nests from Southern British Columbia. south
along the coast to Baja California, in the Gulf of California (but
not the Revillagigedo Islands; see Brattstrom 1956) and in the
interior of the Pacific states, Western Nevada and Arizona (A.0.U.
1957). Reilly (in Palmer '1962) describes albociliatus as mostly
sedentary with populations moving to lower altitudes during cold
seasons and from offshore islands to inshore channels in the non-
breeding season.

b. Historical and Present Breeding Status in the Channel Is.

San Miguel Island

Streator (1888) saw Double-crested Cormorants at San Miguel
Is. in July 1886. Appleton (unpubl. notes) reported one colony of
60 - 100 pairs breeding in a cactus patch, and another colony of
about "100 others" at Prince Is. on 6 June 1906; thirteen egg sets
were collected at that time (incl. WFVZ 63445). Willet (1910) found
"quite a large colony" breeding in the cactus patch on the eastern
side of Prince Is. on 15 June 1910. Wright and Snyder (1913:91) made
a rather hasty survey of Prince Is. on 12 July 1912; they "visited
only the west end of the island" and did not find this species.
Evermann collected several sets of eggs on 19 May 1919 (CAS 1319-
1330); Stevens collected two sets on 25 May 1929 (SBM uncat.); and
W. J. Sheffler collected four egg sets there on 11 June 1933 (WFVZ
65933-65936). Sumner (1939) estimated 200 birds (= 100 pairs?)
building nests on 18 April 1939. Craig and Sheppard (unpubl. notes)
estimated about 350 pairs present on 3 - 5 July 1965. When Crossin
and Brownell (1968) visited the island on 15 May 1968, they found a
single "colony of about 30 pairs was present on the high bluffs at
the SE end". They found no colonies on San Miguel Is. proper.
Huber (1968) visited the same area two weeks later and estimated a
maximum of 20 active nests on Prince Is. and seven additional nests
on San Miguel Is. due south of Prince. Huber's (op cit) estimate of
the total population of Prince Is. at that time was 80 - 100 birds.
A map appended to the report showed that the Double-crested Cormorant
colony on Prince Is. was near the top of the island at the south-
east end. )

Present Status - In 1976 and 1977, Double-crested Cormorants
nested in small, scattered colonies close to the top of the island.
Essentially, the same.sites were used in both years, and the majority
of the nests were located along the south side (Fig. III-15). The
main colony (ca. 30 nests) was located amidst Opuntia cactus near the

-top of the island in the southeast corner; this colony has apparently
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Double-crested Cormorant: Historical and Present Status (continued)
persisted since historical times. The breeding population at Prince
Is. was estimated in 1976 and 1977 to be about 75 pairs. None were

found breeding on either San Miguel Is. proper or nearby Castle Rock.

Santa Rosa Island

There appear to be no records of Double-crested Cormorants
breeding at Santa Rosa Is., and none were found nesting there in
1975-77. :

Santa Cruz Island

Rollo Beck (1899) reported Double-crested Cormorants breeding
on what was undoubtedly Scorpion Rk. on 5 June 1895. This was the
only breeding record from this island. Ross (1926) saw them roosting
during the breeding season in 1926.

4 Present Status - No Double-crested Cormorants were found nest-
ing on Santa Cruz Is. proper, Gull.Is., Scorpion Rk., or any of the
other offshore rocks around the island in 1975 - 1977. However, birds
often roosted at some of these locations, particularly Gull Island.

Anacapa Island

Willet (1910) found Double-crested Cormorants breeding on
Anacapa Is. on 4 June 1910, and Wright and Snyder (1913) reported a
few pairs with recently finished nests on 5 July 1912. Dickey (in
Howell 1917) found quite a few breeding there in 1913.. DeGroot
(unpubl. notes) found "many small colonies" on 28 March 1927.
Ashworth and Thompson (unpubl. notes) saw "many birds" in the colony
on 15 May 1927 and collected at least one set of eggs (WFVZ 73971);
however, they did not report any Double-crested Cormorants in 1930
(Ashworth and Thompson 1930). Badger (unpubl. notes) noted a large
colony breeding on 17 May 1936, and collected one egg set (WFVZ
uncat.). Bond (Sumner 1939) reported finding about 50 pairs of
Brandt's Cormorants nesting on the extreme west end of the western
island in April 1934, but historically (and currently) this area has
supported a Double-crested Cormorant colony. Hence, Bond's observa-
tion may, in fact, refer to Double-crested Cormorants. Sumner's
(1939) report of his visit to Anacapa on 16 April 1939 is a little
unclear about the status of this species. His account follows:
"These birds were very numerous. Some were seen nesting on the south
slope near the west end of the west island near a colony of pelicans...
Most of the young had hatched and some were nearly half grown. Be-
cause of the cactus it was impossible for us to band these young
birds." From his statement, it seems that only a small portion of
the Double-crested Cormorants present were actually breeding. The
nesting area he described may have been the same place where Bond
had seen "Brandt's Cormorants" nesting in 1934.
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Banks (1966) also mentions the colonies at the west end of
West Anacapa Is., but does not identify the species involved. (He
seems to imply, however, that they may have been Double-crested
Cormorants since he further states that Pelagic Cormorants in their
distinct breeding plumage "should be noticed if present" and "Brandt's
seem to be the least commonly reported" of the nesting cormorants at
Anacapa Is.) His estimate of the numbers breeding in 1964 is also
somewhat equivocal; he found that historical "estimates of abundance
range from a few pairs to quite a number" and he doubted from his
observation “that the overall population has changed much in recent
years". Crossin and Brownell (1968) apparentiy found no Double-
crested Cormorants nesting when they visited Anacapa Is. in May 1968.

On 13 May 1969, Kiff (unpubl. notes) collected seventeen eggs
(incl. WFVZ 35425-35428) from several nests for pesticide analyses.
In the same year, Gress et al. (1973) started closely following the
progress of the West Anacapa Is. colony. These surveys were started
because Double-crested Cormorants were experiencing. the same repro-
ductive fajlures due to eggshell thinning that Brown Pelicans were
demonstrating. In 1968, they reported 76 nesting attempts in two
colonies; in 1970 there were 50 nests; in 1971, 48 nests were _
counted; and in 1972 a boat census recorded only a single colony with
a minimum of 14 nests. This colony was later abandoned, and a second
colony with eleven "recently active" nests was noted. During the
period covered by Gress et al. (1973), reproductive success of
Double-crested Cormorants at Anacapa Is. was practically nil. How-
ever, in 1972 several young did fledge, and the authors were hopeful
that the declining trend had been reversed. In 1973 and 1974,
Anderson (in 1it.) reported 16 and 29 nesting attempts, respectively,
of Double-crested Cormorants at Anacapa Is.; very few young were pro-
duced. - :

Present Status - On 16 June 1975, two Double-crested Cormorant
nests were observed on West Anacapa Is., and others were probably
present as well. Anderson (in 1it.) reported three nests in 1975.

In 1976, a minimum of seven nests and nine adults were seen on 26
June in a colony on the north side of the west island. Eleven nests
with 16 adults present were seen from the boat on 14 April 1977. On
23 June, 12 nests were counted at the same colony near the western
tip of the west island. Anderson (in 1it.) counted 15 nests and

. noted improved productivity in 1977.

Santa BarbaraiIs]and

‘Double-crested Cormorants were formerly very common breeders
on Santa Barbara Island. An egg set was collected there by Cooper
on 26 May 1863 (MVZ 1952). Grinnell (1897) found them breeding 1in
large numbers on 15 May 1897 and collected two sets of eggs (Willet
1933) and one specimen. Wright and Snyder (1913), without mentioning
any numbers, reported that the main colony at Santa Barbara Is. was
on-a bluff on the northwest part of the island; they collected two
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egg sets on 2 July 1912 (WFVZ uncat.). Two sets were taken on 7 May
1914 (Peyton, unpubl. notes), one set was teken by L. Wyman on 31

May 1920 (LACM uncat.), and ten sets were collected on 15 May 1927
(MVZ 3596-3605). Sumner (1939) reported "about 2,000" Double-crested
Cormorants on and around Santa Barbara Is. on 14 April 1939, and

‘'stated, "They had begun to nest, but the stage of their operations was

not determined". Crossin and Brownell (1968) did not see any during
their survey of the island in May 1968, but Hunt and Hunt (1974) re-
ported 66 pairs nesting on 2 July 1972. Jehl (1974) saw 14 birds
around the island on 11 July 1974, but felt they probably no longer
bred there.

Present Status - In 1976, 10 pairs of Double-crested Cormorants
bred on Santa Barbara Is. on the sheer cliff adjacent to Shag Rock.
An additional 30 pairs nested along the top of the north face of Sutil
Is., giving an island total of 40 pairs. In 1977, only 7 pairs
nested at the main island site, but 60 pairs bred at the Sutil colony,
giving a total of 67 pairs. These colonies were monitored closely
enough that the difference between the two years is real.

San Nicolas Island

There is some question as to whether Double-crested Cormorants
have ever bred on San Nicolas Island. Grinnell (1897) described this
species as "common" but found no evidence of them breeding there in
May 1897. On the other hand, Howell (1917) states that "immatures"
had been found there, and Rett (1947) says that he found a nésting
colony on 27 September 1945. However, this date is extremely late,
and Rett presumably based his conclusion on the discovery of some
inactive nests which he identified as those of the Double-crested
Cormorant. Townsend (1968) described this species as a "breeding
resident in small numbers" during 1962-64, but Delong (1967) found
none during his visit in July 1967.

Present Status - Double-crested Cormorants did not nest on San
Nicolas Is. during 1975-77.

San Clemente Island

There is no good evidence that Double-crested Cormorants ever
bred at San Clemente Is., although two sets of eggs taken 3 May 1914
were tentatively identified as belonging to this species (Peyton,
unpubl. notes). Double-crested Cormorants did not breed at San
Clemente Is. during 1975-77.

Santa Catalina Island

Grinnell (1898) stated that Double-crested Cormorants breed on
Santa Catalina Is., and Howell (1917) more specifically claimed this
species "breeds on Ship Rock". No evidence of nesting was found in a
complete circuit of the island on 9 July 1974 (Jehl 1974), and

ITI-51



e .

Double-crested Cormorant: Historical and Present Status (continued)

Double-crested Cormorants did not breed at Santa Catalina Is. during
1975 - 1977. -

Since the turn of the century, Double-crested Cormorants have
declined significantly throughout their former breeding range in the
Channel Islands. The reasons for this long-term decline are not
clear, but Gress et al. (1973) have correlated recent declines in re-
productive output with high concentrations of persistent chlorinated
hydrocarbon residues (DDE) in yolk lipids from eggs of this species.
The resultant pattern of thin eggshells and egg loss was similar to
that observed for Brown Pelicans nesting in the Channel Islands and
Northwestern Baja California (Jehl 1973). 1In April 1970, a major
source of DDT contamination in the Bight was curtailed; productivity
for Brown Pelicans improved in the years following (Anderson et al.,
1970). At present, Double-crested Cormorants enjoy moderate to good
reproductive success at their colonies in the Bight (Anderson, in
1it.; this study) and are probably on the increase. However, this
species is notoriously vulnerable to human disturbance. Therefore,
it is unlikely there will ever be a Targe colony nesting on Santa

‘Barbara Is. again, and resumption of breeding at Santa Catalina is

doubtful.

€. Breeding Biology

Most of the breeding biology data collected on Doublé-crested
Cormorants during this study were obtained on Santa Barbara Island.

Only supplemental information was available from Prince and Anacapa
Islands.

Habitat

On Prince Is., Double-crested Cormorant nests were always
associated with vegetation (usually Opuntia). In the largest colony,
nests were interspersed among the Opuntia and rocks along the top of
the island, extending downhill a short distance and westward along
the island's top edge. Nests in this area were low and formed of
guano-matted dry vegetation. Double-crested Cormorants consistently
nested higher on the island than Brandt's Cormorants.

At the Santa Barbara Is. colonies, the same trends were ob-
served. Double-crested Cormorants nested in high areas, nearly always
higher than Brandt's Cormorants. The average height above sea level
for 32 Double-crested Cormorant nests was 110 m (range 50-150) com-
pared to a mean height of 21 m (range 7-50) for 46 Brandt's Cormorant
nests (estimated heights).

) Nests at Santa Barbara Is. were tall, twiggy platforhs made' of
sticks and dry vegetation. Some of the nests had been built up over
several years. All the nests were built near or supported by
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vegetation; low shrubs were most common (Eriophyllum or Eriogonum).
As with Brandt's Cormorants, Double-crested Cormorants nested only
along the north sides of the Channel Islands. Because of this
species' propensity to nest in vegetated areas, nests were not as
densely packed as were those of Brandt's Cormorants.

Phenology

On Santa Barbara Is. in 1976, eggs were first laid during the
last week in March (determined by subtracting 25 - 29 days from the
date hatchlings first appeared (see Palmer 1962)). Egg laying con-
tinued until 13 April on Santa Barbara Is. proper; however, the birds
may have continued laying later on Sutil Island. <Chicks began hatch-
ing around 27 April. Peak hatching, inferred from known hatching
dates and relative chick sizes, took place during the last week in
April and the beginning of May. Young first fledged from their nests

10 - 16 June. By 11 July, all chicks had fledged with the exception

of a single large young on Sutil Is. (Fig. III- 16).

In 1977, egg laying was less synchronous than in 1976 {this
may have been due in part to a larger sample size). Clutches were
again initiated the last week in March; however, egg laying continued
into the middle of June with the peak drawn out from the middle of
April to the middle of May (Fig. 1II- 17). The difference in
synchrony between 1976 and 1977 (two-week egg-laying period vs. a
two and one-half month period) is not understood. Fig. III- 18
summarizes breeding phenology data for Double-crested Cormorants on
Santa Barbara Is. in 1976 and 1977. '

At Prince Is., no eggs had been laid by 12 April (1977),
though nests were being refurbished. Eggs were present, but most
clutches were still incompliete by 29 April (1976). Birds were still
incubating until 13 July (1976). Chicks were present from 13 May
(1975) until 12 August (1977). By 28 August (1976), no chicks were
present in the colony; it was assumed they had fledged. Interesting-
1y, on the night of 13 July (1976), 20 young were found in tight
groups away from the immediate nesting areas. These chicks were
large with just-errupted to half-grown flight feathers. This infor-
mation suggests that birds in the Prince Is. colony bred from two to
four weeks later than those in the Santa Barbara Is. colony.

At Anacapa Is., chicks were seen from the boat on 26 June and
16 July 1976. Fig. II11-19 presents the timing of breeding events for

.Double-crested Cormorants in the Channel Islands for 1975-77, incor-

porating all islands.

Reproductive Success

Double-crested Cormorants initiated 42 nests on Santa Barbara
and Sutil Islands in 1976. At least 32 (76%) of these eventually
contained eggs, as ascertained by incubating birds. The colony on

I11-53



— am_ ‘
= w
—_
¥l
oo A o S T g
i S L
<t
¥l
‘0
* -~
¥ e
—
—_
el <
(=]
P ©
L N
[~
Tlnllllll..l, -
--------------------------------- o
Q
j— 4
le e eZe e 0i0 0 0 610 8 08 —
o ..
‘ ~:
........ e e e e
(-]
m <
IIIIIIIIIIIIIIII > 3
(RRRETRS e e e el ST R S e S R
(| R i S i e
sl
oottt i s
Slwo
—
R
) 1 A‘
o o
o o

wwmmz_wa_gwnamz_

-7 Days:
Ending;

I1I-54

]Jﬁ]y

June’

May

April

Nests with brooding adults

No census

*

iNests with incubating adults

Nests with fledglings

ey
et
o

LEGEND:

for Double-crested Cormorants on ~

Observations began on 6 April.

Timing of breeding activities
Santa Barbara Island, 1976.

Figure III-16.




. e
2 - 3
"E 10 5 2
> % -
= : 2 R
; e
1 .| % E EE i E:E ; ‘ o] 1
<7 8-21 22-4 5-18 19-2 3-16 17-30 31-13 14-27 28-7
MARCH. APRIL MAY JUNE : JULY

Figure III-17.

Clutches initiated - Il Broods hatched.

T1m1ng of breed1ng events for Double-crested Cormorant
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Double-crested Cormorant: Breeding Biology {continued)

Santa Barbara Is. (Spire Colony) contained 10 regularly-attended
nests. Seven of these nests received eggs, and six of these seven
nests produced chicks which eventually fledged. Only two nests were
close enough to actually observe nest contents; one received three
eggs, the other four. A1l seven eggs hatched, and the same number of
young fledged. :

In 1977 at Santa Barbara Is., 27 young successfully fledged
from 13 nests where the number of young fledged is known, giving an
average of 2.1 fledglings per nest in successful nests. The number
of young produced per breeding attempt, however, was considerably
lower than this; at least 55% of the active nests in 1977 never
fledged young.

The colony on Prince Is. was checked less frequently than the
Santa Barbara Is. colonies, but the nests were more accessible. On
23 June 1976, one colony of 20 nests was visited at night. Nests
contained both eggs and young.

.Nest Contents: 1 egg 2 egg§ 3 eggs 1 chick. 2 chicks. Total
No. of Nests: 2 2 4 7 5 20
Nests

The average clutch size in these nests was 2.25 eggs per nest.

On 13 July 1976, 19 fledgling-size chicks were found in 12
nests; the average was 1.6 fledglings per nest (range 1-3). At .this
time, at least 20 additional fledgling-sized young were grouped to-
gether, no longer associated with their nests, and six dead chicks
~ were found in the colony. In 1977, 21 nests on Prince Is. contained
an average of 2.8 young per brood on 29 July (range 1-7); most were
growing their flight feathers. On 12 August, 51 fledgling-size
chicks were banded from 31 nests giving a minimum of 1.6 young per
brood. However, by this late date, many young had already fledged,
and this figure is undoubtedly low. A total of 70 chicks were banded
in 1977. ’

On Anacapa Is., at least two large'young were seen in a nest
in 1976. In 1977, Anderson (in 1it.) found 18 young produced from
- 15 nests (1.2 young/nest attempt). :

d. Food Habits

_ The food habits of Double-crested Cormorants in North America
are well known. They feed on"a wide variéty of freshwater and marine
fish with small amounts of crustaceans and amphibians (Palmer 1962).
Considerably fewer data exist for this species in the marine environ-
ment of California. Food items recorded include sculpins, stickle-
backs, flounders, smelt, pipefish, surfperch, sardines and shrimp
(Palmer 1962). Ainley and Lewis (1974) suggested that the failure
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Double-crested Cormorant: Food Habits (continued)

of Double-crested Cormoranfs to maintain their populations along
coastal California and Baja Mexico may be due to the depletion of the
Pacific Sardine (Sardinops caerulea) stocks.

In 1976, seven regurgitation samples were obta1ned from 1arge
chicks on Prince Island. The samples were composed of Cymatogaster
aggregata (21.2% by volume), Sebastes sp. (16.4%), Serranidae (10.8%),
Oxyjulis californica (30. 4%) and unidentified fish {21.2%). Fourteen
regurgitation samples collected from the same colony in 1977 contained
a similar variety of fish. Sebastes spp. comprised 87% of the total
volume (Fig. III-20). :

In summary, these samples contained a common variety of mid-
water fish species that inhabit littoral waters particularly in kelp
beds. From these data, it appears that the food habits of the Double-
crested Cormorants at Prince Is. were similar to those of Brandt's
Cormorants.

e. Foraging Areas
Double-crested Cormorants are near-shore feeders. They were

usually found within a few miles of their breed1ng colonies during
the breeding season.
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Fig. 111-20 Food Habits of Doubl
Prince Island, 1977.

e-crested Cormorants,

Composition of 14 Regurgitation

Species Samples . From Chicks
Percent Occurrence Percent Volume
Scorpaeniformes
Scorpaenidae
Sebastes spp. 71.4 86.9
Perciformes '
Carangidae A
Trachurus symmetricus 14.2 0.8
Embiotocidae
Brachyistius frenatus - 14.2 0.8
‘Cymatogastér agqregata 35.7 30.7
Pomacentridae
Chromis punctipinnis 7.1 6.6
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Brandt's Cormorant (Phalacrocorax penicillatus)

a. Introduction

Brandt's Cormorant is a common breeding seabird along the
Eastern Pacific Coast from British Columbia to Baja California
(Palmer 1962) and in the Gulf of California (Anderson, pers. comm.).
This species is strictly a coastal marine inhabitant, rarely wander-
ing from littoral areas.

b. Historical and Present Breeding Status in the Channel Is.

‘San Miguel Island

Large numbers of Brandt's Cormorants were reported by most
early investigators at San Miguel Is., primarily on Prince Is., but
few attempted to estimate their numbers. Streator (1888) commented
on the "mass of 1iving gulls and cormorants” on Gull Is. (Prince Is.)
that he saw on his 1886 trip to the island. Appleton (unpubl. notes)
reported "a large colony breeding" with "100 or more nests on the
island" and collected at least 19 egg sets (incl. WFVZ 6363, 21669-
21761, 21727, 63450) in June 1906. Willet (1910) found Brandt's
“most abundant of the cormorants on Prince Island, breeding in several
large rookeries". Later, he mentions one of the colonies had "about
a hundred pairs". His party collected a minimum of five egg sets
(WFVZ 6363, uncat.). Snyder (unpubl. notes) checked the contents
of 500 nests on 12 July 1922 and collected one egg set (WFVZ uncat.).
Evermann collected three sets on 19 May 1919 (CAS 1327-1329).
Pemberton (1928) found them nesting at San Miguel Is. in 1927, and
Peyton collected a single set of eggs on 2 June 1928 (MVZ 4569). -
Stevens (unpubl. notes) estimated several thousand pairs on Prince Is.
and collected two egg sets on 25 May 1929 (SBM). In 1933, Sheffler
collected two egg sets on 11 June (WFVZ 65927-65938). Sumner (1939)
reported "on Prince Island there were at least 1,000 concentrated
particularly on the east and north sides". Many of these birds were
actively building nests. Orr (1950) off-handedly mentions cormorants
breeding at the west end of Prince Island. In July 1965, Craig and
Sheppard (unpubl. notes) stayed on Prince Is. and estimated there
were 1,500 pairs of Brandt's Cormorants. Crossin and Brownell
(1968) surveyed the area on 14 - 15 May 1968 and estimated the
Castle Rk. population to be 3,000 birds and the Prince Is. population
to be 5,000 birds; nesting was in progress at both locations. Huber
(1968) visited these colonies again two weeks later, 28 May - 7 June.
He reported no Brandt's Cormorants nesting on San Miguel Is. and at
least 1,200 roosting at Castle Rk., where he made no observations on
nesting status. On Prince Is., he found approximately 150 Brandt's
Cormorants roosting; the colony had been deserted (see Breeding
Biology for discussion). Anderson (in 1it.), conducting aerial
surveys "around Prince Is. and Castle Rk., estimated 1,000 and 500
Brandt's Cormorant nests, respectively, on 27 April 1972.
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Brandt‘s Cormorant: Historical and Present Status (continued)

- Present Status - Brandt's Cormorants bred in large numbers on
Castle Rk. and Prince Is. and in smaller numbers at Pt. Bennett and
Hare Rock. On Castle Rk. in 1975, 216 nests were counted. A more
accurate count on 8 June 1976 found 363 nests, and accurate aerial
counts in 1977 indicated 916 pairs of nesting Brandt's Cormorants
were present. In 1975, an estimated 860 Brandt's. Cormorants nested
at Prince Is. and a less accurate count in 1976 found a minimum of
590 nests. Excellent surveys in 1977 produced a high count of 907
nests on 21 June. A minimum of 27 nests were seen on Pt. Bennett on
20 July 1977. This was the only colony on the main island. In 1976,
five nests were found on Hare Rk. adjacent to Cuyler Harbor. This
rock was not checked in 1977. Hence, a total of 1,100 - 2,000 pairs
of Brandt's Cormorants nested in the San Miguel Is. area from 1975 -
1977.

On Prince Is., Brandt's Cormorant colonies shifted location

- from year to year (Fig. I11I-22 ). During the 1975 breeding season,
Brandt's Cormorants nested along the southern ridge of the islet
(facing Cuyler Harbor) and at scattered locations along the north
side. In 1976, the bulk of the colony was at the west end of the
island on the south side. In 1977, this entire area was abandoned
and the main colony was located on the sheer cliffs that face north-
west. A similar change in nesting area was noted on Castle Rk. be-
tween 1976 and 1977.

The reason for these shifts is not known. However, during a
colony visit late in the 1976 season, researchers noted that the
area was infested with fleas. When revisited in 1977, the old
abandoned nest sites still harbored many fleas. King et al. (1977)
and King et al. (1973) discuss the relationship between colony aban-
donment by Brown Pelicans and infestations of colony sites by ticks
(Ornithodoros sp.). It seems reasonable that similar factors in-
volving fleas could be responsible for colony site shifts in Brandt's
Cormorants. (Fleas from fresh Brandt's Cormorant nests were tenta-
tively identified as Ceratophyllus pelecani by Thomas Schwan ‘
(in 1it.).)

Santa Rosa Island

Howell (1917) felt that Brandt's Cormorants probably bred "on
or near Santa Rosa Island". Many were around the island in April
1927, and Pemberton (1928) was certain they nested there. Apparently
there are no other published accounts concerning the status of
Brandt's Cormorants as a breeding species on this island. During
U. S. Fish and Wildlife Service aerial surveys on 27 April 1972,
Anderson (in 1it.) counted approximately 150 nests, presumably of
Brandt's Cormorants, along the north side of Santa Rosa Is.; about
100 of these were in the area of Carrington Pt.

Present Status - Santa Rosa Is. had a large contingent of
breeding Brandt’s Cormorants. In 1975, incomplete surveys indicated
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Locations of active Brandt's Cormorant

Figure III- 21.

colonies on Prince Is.

(San Miguel Is.) 1975-1977.
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Brandt's Cormorant: Historical and Present Status (continued)

at least 200 pairs of Brandt's Cormorants nested at Carrington Point.
In 1976, an estimated 500 pairs nested on the north side of the island
between Sandy Pt. and Brockway Point. In June 1977, aerial surveys
revealed 352 Brandt's Cormorant nests near Brockway Pt. and a minimum

of 250 nests in the Carrington Pt. area, though there may have been

as many as 350 nests at the latter site. The total number of Brandt's
Cormorants breeding at Santa Rosa Is. was estimated to be 700 pairs
in 1977.

These aerial estimates differ markedly with observations made
on a 22 June boat trip in 1977: 200 nests were counted at Brockway
Pt. and 108 were reported at Carrington Point. These discrepancies
illustrate the difficulties of censusing Santa Rosa Is. by boat due
to its extremely high cliffs and expansive kelp beds.

Santa Cruz Island

Blake (1887) mentions Brandt's Cormorants breeding on isolated
rocks off Santa Cruz Is., and Holder. (1910) says he saw many nests of
Brandt's Cormorants at Santa Cruz Island. Howell (1917) stated.that
a small number nested near Scorpion Harbor. Stevens (unpubl. notes)
collected four sets of eggs from "Gull Rock" on 9 April 1939. D. W.
Anderson (in 1it.) saw 25 nests, probably Brandt's Cormorants, during
an aerial survey on 27 April 1972.

Present Status - In 1975, at least 23 pairs of Brandt's
Cormorants bred at Gull Is.; their status on Santa Cruz Is. proper,
however, was not determined. During complete surveys in 1976, 30
Brandt's and 20 unidentified cormorant nests were located along the

" north side of the island between Fraser Pt. and Profile Pt., and 55

pairs nested at Gull Island. The total breeding population for 1976
was estimated to be 100 pairs. The most complete survey was in 1977;
42 nests were found on Santa Cruz Is. proper, almost all between

Fraser Pt. and Profile Pt., and 67 pairs nested on Gull Island. The

~estimated total breeding population for Brandt s Cormorants at Santa

Cruz Is. in 1977 was 115 pairs.

Anacapa Island

Willet (1910) mentioned seeing Pelagic and Double-crested
Cormorants, but no Brandt's Cormorants, breeding on the cliffs of
Anacapa Is. in June 1910. However, Wright and Snyder (1913) found
a few pairs of Brandt's Cormorants nesting on the cliffs in July 1912,
and Badger (1917) located a colony in May 1917 and collected an egg
set (WFVZ uncat.). Ashworth and Thompson (unpubl. notes) reported
finding many nests at the west end of the island on 15 May 1928. A
single egg set was collected at that time (WFVZ 73972) and another
on 19 April 1931 (WFVZ 27699). Bond (Sumner 1939) observed 50 pairs
in April 1934 at the "extreme west end of west island", though he
may have confused Double-crested with Brandt's Cormorants (see
Double-crested Cormorants, Anacapa Is.). Banks (1966) also reported
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Brandt's Cormorant: Historical and Present Statis (continued)

cormorant colonies “. . . on the west end of West]Island, but which
species were involved could not be determined". (rossin and Brownell
(1968) were at Anacapa Is. on 12 - 13 May 1968; tﬁey saw a few empty
nests and estimated the island population to be "fa. 500 birds".
(This last figure can be misleading, however. Dui~ing the current
project, we discovered that hundreds of cormorant® often roosted and
foraged at Anacapa Is., but few actually bred thele).

Present Status - A single nest was seen onf|West Anacapa Island
in 1975; none were found in 1976. On 23 June 1977, two nests were
found at the east end of Middle Anacapa Island. it is also possible

Santa Barbara Island |

- at Santa Barbara Is. during 1975-77 are given beldw:

[
that one or two other nests were overlooked. - u

Grinnell (1897) found Brandt's Cormorants ﬁnesting in large
rookeries" at Santa Barbara Is. and collected abolit 30 sets of eggs
(incl. MVZ 573) in May 1897. When Howell (1917) ?isited the island

on 1 May 1908, he also found "large rookeries", though he gave no
estimates of actual numbers either. Wright and S?yder (1913) found

a colony of about 350 Brandt's Cormorants' nests én the north side

of the island on 3 July 1912. On a detached rockﬂ(Shag?) opposite
this colony was another "fair-sized colony". At 1east four egg sets
were taken then (WFVZ uncat.). . More than 100 nests were seen (Wyman,
unpubl. notes in LACM) and one egg set was taken 80 May 1920 (LACM
uncat.). On 27 March 1927, at least four egg set§ were taken and

125 nests seen on a rock off the west end of the island (Pemberton
1928, unpubl. notes; WFVZ 2916, 2917, 34459, 34460)). During Sumner's
(1939) survey in April 1939, he found "A few pair$ of these birds

were nesting near the northwest corner of the islind, while approxi-
mately 1,000 apparently were building nests on thé two outlying
rocks". Crossin and Brownell (1968) reported an éstimated 1,000 birds

-on the northwest end of the island with recently tefurbished nests in

May 1968. Hunt and Hunt (1974) found one nest in|1972; however, a
thorough search was not conducted, and several areas where cormorants
breed were not checked. When Anderson (in 1it.) &onducted an aerial
census of the island on 27 April 1972, he reported old, inactive
nests from a nearby islet (Sutil?) and 10 active fests on a large
southwest c1iff of the main island. Jehl (1974) &1rcumnavigated
Santa Barbara Is. and its offshore rocks by boat &n 11 July 1974 and
found 46 nests on the main island and an additionil 40 nests on

Sutil Island. He estimated the maximum breeding ﬁopu]ation at 80
pairs. ,

Present Status - The numbers of Brandt's Cormorants breeding

Santa Barbara Is. Sutil Is! Total
1975 : 27 93 120
1976 .73 70 143

1977 51 76 127
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Brandt's Cormorant: Historical and Present Status (continued)

Colonies on Santa Barbara Is. proper were present|at the northeast tip
(Lighthouse colony); Elephant Seal Pt.; an isolated location along
the west cliffs; and possibly a few nests at Websﬁer Point.

San Nico]as Island

Gaylord (Grinnell 1897) found a small colony of Brandt's !
Cormorants nesting on the north side of San N1c01Js Is. in 1897. In- '
complete nests were found by C. B. Linton on 3 Apv11 1910 (Willet
1912). 1In Rett's (1947) confusing account of thelbreeding status of
Brown Pelicans, Brandt's Cormorants and Double-creésted Cormorants on
San Nicolas Is. in 1945, he mentioned finding an Zrea where all
three species had nested together. (Presumably tilis conclusion was
based on observations of immatures of all three s;ecies together in
an area with some old nests at the west end of the island in
September.) Townsend (1968) found five Brandt's (ormorant rookeries
in 1963 but gave no other information. Schreiber|(pers. comm.)
counted at least 600 nests, none with eggs or chicks, on 17 June 1968
at the northwest end of the island.

During an aerial survey of San Nicolas Is.fjon 14 June 1972,
Anderson (in 1it.) reported a large cormorant roohery "1/2 mi. SE of
NW pt. on SW side"; he estimated 600 nests were pnesent He also
indicated that in 1973 there were 485 Brandt's Coimorant nests on the
island in three separate colonies; an additional {hree inactive
colonies were also found. On 22 May 1974, G. Huni flew over San
Nicolas Is. with Howard Leach of the Ca11forn1a Dﬁpartment of Fish
and Game and photographed three colonies conta1n1ng 615 nests. The
major colony (415 nests) was the northwestern coliny referred to
above. The second largest colony (175 nests) wasl]inear the major
colony, and the smallest colony (25 nests) was onfla ledge in a small
cave on the southeast corner of the island. Lustl(pers. comm.) kept
notes on a small nesting co]ony at the west end of San Nicolas Is.
from about 1970 until 1974. "This colony was 1arg§1y unsuccessful in
these years because of frequent disturbance by peysonne] stationed on

the island and due to collapse of thin-shelled egg

Present Status - On 20 April 1975, 52 act1le Brandt's
Cormorant nests were counted at a colony along tht north end of the
west side of the island (Colony A). By 11 June, bowever all but 18
of these nests had been abandoned and 115 fresh, put unfinished nests
were counted in another area about 150 m away. 0@ 19 June, two
additional active nests were found 1.5 km away, apd the 115 partial
nests had been abandoned. Thus, a total of 20 ac{1ve nests were

located in 1975. In May and June, an additional fo]ony (B) was lo-
cated and photographed by plane 1 km east-southeast of the western-
most point of the island; it contained approx1maﬂ=1y 230 - 265 active
nests. The fate of this colony was not determ1ndd

In 1976, the two cormorant colonies at SanjNicolas Is. were
located in approximately the same areas as in 1975. "A" colony was
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Brandt's Cormorant: Historical and Present Statils (continued)

about 300 m southeast of its location in 1975, and it contained
approximately 120 active nests. "B" colony nevel> had more than 50
nests, and it eventually failed entirely.

In 1977, 145 active nests were counted in["A" colony in mid-
April during aerial surveys, By 14 May, no actiye nests could be
seen although fresh nest material was evident. 18" colony had no
active nests (i.e. with eggs) on 13 May, and it is doubtful if any
chicks were raised in this area in 1977.

In summary, approximately 150 - 250 pairsllof Brandt's
Cormorants regularly attempted to breed on San Nicolas Island. How-
ever, our observations strongly suggest this poplilation was adversely
affected by personnel permanently stationed on tfle island. A road
that runs the perimeter of the island passes witﬁin a few yards of
both colony areas and undoubtedly accounted for the erratic behavior
and limited nesting success of cormorants on thellisland.

San Clemente Island

v Grinnell (1897) apparently did not find Bﬁandt's Cormorants
nesting at San-Clemente Island. Breninger (1904) mentioned they were
present and breeding in 1903 but did not give any, indication of how
many. Linton (Howell 1917) reported small numberis breeding on the
northwest coast of the island in 1907. Leatherwdod and Coulombe
(unpubl. notes) observed nests with young at Seali Cove on 9 April
1972, and L. Jones noted about 150 birds, some oﬁ which appeared to
be breeding, near the mouth of Red Rock Canyon orn 9 June 1973. Jehl
(1973) reported "evidence of 15 nests in Northweéh Harbor; one
(perhaps six) nests at Castle Rk.; 6 nests at Sedll Cove; 10 nests at
an unnamed point between Post Pt. and Cove Pt.; and 10 nests one mile
south of Northwest Harbor". He estimated no moréfthan 50 pairs
nested on the island each year.

Present Status - On 18 July 1975, 12 Bran@t's Cormorant nests
that had apparently been used earlier in the yearj were found at Seal
Cove; one additional nest was found at Castle Rock. In 1976, fourteen
nests were found: Two in Pyramid Cove, three on{Seal Cove Rk., four
between Mail Pt. and Lost Pt., and five between Wilson Cove and :
Northwest Harbor. According to Public Works pers nnel on the island,
an additional small colony of about 10 pairs attempted to nest on a
small promontory at the south end of Seal Cove bult failed completely.
The estimated breeding population in 1976 was abdut 15 pairs. This
location was not visited in 1977.

Santa Catalina Island

Howell (1917) stated Brandt's Cormorants bred "in 1imited
numbers on several large detached rocks near Catq]ina“. Willet
(1912) took- four sets of fresh eggs (incl. WFVZ uncat.) on 11 April

1904; these were from a small island 600 ft. fronl shore (Bird Rk.?)
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Brandt’s Cormbrant: Historical and Present Statds (continued)

where he found five nests together. Jehl (1974) {found no evidence of
nesting during a complete circuit of the island on 9 July 1974,

Present Status - No Brandt's Cormorants nested at Santa

Catalina Is. in 1975 or 1976, and none were deteé&ed during partiaT
surveys in 1977. :

That Brandt's Cormorants have declined coqsiderab]y in the-
Channel Islands since former times seems evident:| particularly at Santa
Barbara Is. and San Nicolas Is.they.have been:reduced to 10-50% of

- their previously knowm:.numbers.. (Other colonies|were not documented

as well historically.) Two other species of Pelicaniformes have also
exhibited major population declines off Southern.ta]ifornia and Baja
California. Their declines were due to breeding failures correlated
with pollutants in the marine environment in the {sixties and early
seventies, and it is very likely that Brandt's Cormorants were
affected by the same pollutants. R. Lust's (in 1it.) pictures of
crushed, thin-shelled eggs in Brandt's Cormorant fnests at San Nicolas
Is. appear to be the only evidence that this specﬁes was affected by
DDE-related eggshell thinning, which afflicted Bﬁpwn Pelicans and
Double-crested Cormorants in the Channel Islands {so adversely.

Recently, improved reproduction has been noted for Double-
crested Cormorants (Anderson, in 1it.), and Brandt's Cormorants
appeared to be reproducing normally in the Chénné] Islands during
1975 - 1977. One exception to this was the San'Wico]as Is. colony,

where human disturbance probably continually hampered breeding
attempts. :

c. Breeding Biology

Cormorants are notoriously skittish on the|breeding colony.
Adults are quick to expose eggs or young chicks aft the sight of a
human being or other disturbance, and Western Gu]Hs are quick to make
a meal of the situation. As an example of this QEhavior, the follow-
ing observations were reported by Crossin and Bro@ne]] (1968) during
a survey that -Smithsonian Pacific Ocean Biological Survey Program

(POBSP) personnel made of Prince Is. on 15 May 1958:

"Brandt's Cormorants' nesting is still in the egg stage
and will likely remain at this stage indefjinitely at
the rate the eggs are eaten up by Western j5ulls. Dur-
ing-diurnal survey work on both islets, in@ensive para-
sitism was noted. At first sight of the opservers,
practically every cormorant leaves the co]hny and lands
in the water offshore. Western Gulls thenfarrive on
the scene almost instantaneously from all girections
and ‘'scarf up' the eggs. Many birds were poted swal-
Towing the eggs whole, but the usual method is to slash
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Brandt's Cormorant: Breeding Biology (continued! .

at the egg with the Tower mandible and thgreby break
it open and thus ready to eat. On Castle|Rock one
newly hatched cormorant was noted, but itlalso was
quickly eaten up by a gull. No cormorantfnest was
noted with more than two eggs although the species
is supposed to lay from four to six eggs.| Not only
do the cormorants suffer egg and chick logs from
the gulls, but when a segment of the colorly leaves
the area, members of their own species frch other

segments of the colony rush in and steal rlest ma-
terial from finished nests."

L. N. Huber (1968), also working on the POBSP prdject, visited Prince
Is. two weeks after the above survey. Regarding|Brandt's Cormorants
he reports, "One nest with a medium downy chick @nd two with one egg
found. No other active nests could be found from at least 1,500 in-

activ§ nests on the N and NE slopes (the only pldce colonies were
found)".

From these accounts, it can be seen that repeated disturbance
of a cormorant colony (or, as in the above case, fone well-timed dis-
turbance) can have disastrous affects. For thisl|reason, cormorant
colonies were given a wide berth throughout this|project, and minimum
disturbance occurred. As a result, the information presented below
tends to be general in nature. '

Habitat

Brandt's Cormorants invariably nested on the north side of the
larger islands and in other locations with exposﬂre to the north-
westerly winds.which normally prevail during the|breeding season
(e.g. Pt. Bennett, Gull Is.). Nesting typicallylloccurred in two
kinds of habitat. At Prince Is. in 1976, San Nicolas Is. and Castle
Rk., colonies were on broad sloping areas or occﬂsiona11y on flat
surfaces. At Prince Is. in 1977, Santa Rosa Is.! Gull Is. and Sutil
Is., however, nests were crowded on broad ledges{on sheer (or near
sheer) cliff faces. (A comparison of Brandt's Ccirmorant and Double-
crested Cormorant nesting habits is given in thefhabitat section for
Double-crested Cormorants.)

Nests of Brandt's Cormorants were usuallyjconstructed of sea-
weed, which was brought to the nest site and mat@pd with guano to
form a shallow dish. In 1977, late nesting cormdrants near the top
of Prince Is. made considerable use of the nearby terrestrial vege-
tation; these nests contained seaweed, large amounts of ,
Mesembryanthemum sp. and several other plant speéies that were grow-
ing within a few meters of these nest sites. Thgse observations
suggest that Brandt's Cormorants were somewhat opportunistic with
regard to nest material selection. :
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Brandt's Cormorant: Breeding Biology (continued)

Phenology

Systematic nest observations bn Santa Barbaq Is. in 1976 and
1977, using telescopes, yielded the best informatiob on timing of
breeding for Brandt's Cormorant (Fig. III-22 and MI1-23).

In 1976, eggs were present from 25 February {through 10 June.
(A single adult was seen incubating on 25 June and J11 July, but this
bird may have been sitting on infertile eggs.) Thopgh the egg-laying.
period was protracted, 8 (44%) of the 18 clutches were started the
first week in April. The first chick hatched during the last week of
March, but this was unusually early for the colony [as a whole. Most
eggs hatched in May and June. By mid-July, when aljl observations

stopped, chicks from all but four nests had f]edged.

In 1977, Brandt's Cormorants nested a week to ten days later .
than in 1976. Clutches were initiated from approximately 8 March
until 27 June, with a peak period during the firstjftwo weeks in April.
Hatching commenced around 8 April and extended into the first week of
July. Peak hatching occurred during the first two weeks of May. On
a one-day survey on 14 August, several nests with near-fledging size
chicks were found.

Two colonies were studied on San Nicolas Is! in 1976. Neither
showed any evidence of breeding when checked on 13|Apr11. By .11 May,
a minimum of 69 nests were observed in the larger Fo]ony (A). Court-
ship displays and incubating behavior were seen, biit nest contents
could not be checked. The colony was next checked]on 16 June, when
young were present in all stages of growth. By 4 July, young were
fulty grown and nearly ready to fly. At this timel they had left
their nests, and were bunched together in creches jin different parts
of the colony.

_ In the smaller San Nicolas colony (B), eggs|were first seen on
11 May in six nests; three other nests were activel and 16 were empty.
When checked on 20 and 22 May, all nests had been Fbandoned. On 8
June, there were 50 new nests at this colony, and |three had eggs

(one egg each). These nests were abandoned and empty the following
day (possibly due to researcher disturbance), and]no further breeding
attempts were observed. .

In 1977, nesting at San Nicolas Is. could rot be followed
closely but appeared to have been disturbed earlylin the season.
Counts from aerial photographs of "A" colony on 1j April 1977 indi-
cated approximately 145 incubating birds were present. An on-foot
survey of this colony on.14 May found no active1y[nesting cormorants
present, though much fairly fresh nesting material was strewn about.
An aerial survey of this colony on 3 July found 129 cormorants on
nests in what appeared to have been a renesting aitempt. Another
aerial survey on 28 July counted 161 active nestsll suggesting that
this renesting attempt may have been successful. {{No information was

I11-70




—
" (0 NESTS WITH INCUBATING ADULTS
NESTS WITH BROODING ADULTS
B NESTS WITH FLEDGLINGS
804 N
_ _ ]
-
704
—
604
501
40
-
301
201
104 7
W | |
Z T T Z:nn T T T T %| ™ L Y L =
3-10  11-17 ° 18-24° 25-1  2-8  9-15  16-22 23-29 30-5 6-14  13-19 20-26 27-3 @ 3-1

April May ~June July
* observations began on 3 April.

- Fig. I11-22. Timing of Breeding Events for [Brandt's Cormorants,
Santa Barbara Is., 1976.

II1-71




[

19-2 3-16 17-30)j31-13.14-27 28-7

8-21i

22-4. 5-18

<7
MARCH

30

o
w wi
—
Jdaquiny

JuLy

JUNE™

MAY-

APRIL

‘Broods|lhatched

Clutches initiated

O

X
e
ne

Fﬁéhdifs'cbrmo}éﬁt,

Timing of breeding events for|

Santa Barbara Is., 1977.

Figure I11I-23.

111-72



o

Brandt's Cormorant: Breeding Biology (continued)|
available for "B" colony.

In the San Miguel Is. area, egg laying was| just underway at
Prince Is. on 29 April 1976, and nests were still being built. Only
incubating birds were observed on 20 May, but by |8 June several chicks
were seen. Hatching had just begun on Castle RkJ on 8 June, as well.
By 23 June, chicks were numerous on Prince Is., and were very 1arge
A night survey on 13 July found many adult-size chicks standing in
creches. The majority of these were still downy w1th flight feathers
in all stages of development. By 28 August, essent1a11y all chicks
had fledged; a thorough search of the colony on this date revealed
only a single large, though still downy chick.

In 1977, seven newly-refurbished nests were found at Prince Is.
on 20 March. These nests were not found on subsehuent trips, however,
and presumably never received eggs. On 13 Apr1]“ 72 nests were found
in what was to become part of the main colony 1aﬁer in the season.
These nests all contained fresh nesting material [land sitting birds,
but no eggs had been laid as yet. By 2 May, 361]nests were counted
and several nests contained eggs. Nests continued to be built and
eggs laid until at Teast 16 June, when numerous flests contained large
young. On 24 July, a sampling of 35 nests all cdntained chicks. The
timing of the 1977 nesting events agreed fairly ﬁe]l with that ob-
served in the former year.

On.Castle Rk,, three subcolonies were sampled on 4 June 1977:

|
Colony A Colony & Colony C

Nests with eggs 8 8 3
- Nests with chicks 0 ) 4 5

The sample size was limited by time and the number of birds willing
to expose their nest contents. Interestingly, the Castle Rk.
cormorants showed the same asynchronous breedingjithat was seen at
Prince Is., Gull Is., and Santa Barbara Is., butlitheir asynchrony was
caused by separate subcolonies nesting at d1ffervnt times rather than
by individuals within subcolonies nesting at dififerent times.

At Gull Is. in 1976, Brandt's Cormorants vere incubating eggs
on 9 April and 22 May. Large chicks were presen; on 22 June, and by
13 July all the chicks observed were at least thfee -fourths adult
size; some were fully fledged. In 1977, single bggs had been laid in
only three nests on 12 April, indicating nestingjhad only recently
begun. On 2 May and 20 May, many nests contained eggs. By 4 June,
some new clutches had been laid, and several nesfs had chicks. No
eggs were seen in the colony on 23 July, when mawy chicks were of
fledging age. As many nests had eggs (some compjete clutches) by
9 April in 1976, it is 1ikely that the Gull Is. {Brandt's Cormorant
colony was also a week or two later in 1977 than}in 1976.
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Brandt's Cormorant: Breeding Biology (continued|

The north side of Santa Rosa Is. was surve
April 1976, but no nests were recorded. Birds wé
bating there on 20 and 22 May. Since surveys of

-made by boat, chicks could not be seen until they

The first chicks were observed on 25 June. At A@
had one chick each visible from the boat, on 23 |
not available for either island in 1977.

The timing of the Brandt's Cormorant breec
Channel Islands appears rather flexible. Birds f
and each stage was quite protracted (Fig. III-24]

- the data from San Nicolas Is. suggest that renest

with potential success quite late in the season.

The timing of various breeding events difj
two weeks between 1976 and 1977, on any single ig
greater variation was evident between islands wit
Santa Barbara Is. cormorants consistently bred ed
colonies. Along the northern chain, cormorants t
to west. The difference between the Santa Barbay
colonies was probably as large as four to six weeé

Reproductive Success

1976 season, 102 (71%) eventually received eggs.

yed by boat on 30

re first seen incu-
this island were
were quite large.
acapa Is., two nests
une 1976. Data are

ing cycle in the
ested asynchronously,
). In addition,
ing can be attempted

ered by as much as
land, and even

hin each year.

rlier than other
red later from east
a Is. and Prince Is.
ks.

This was determined

0f 143 nests that were active on Santa Bawbara Is. during the

by counting incubating birds. Only 28 nests were
nest contents could actually be seen; fifteen (54
eventually received eggs. 1In 13 nests, the exact
was known. (One other nest already had 3 chicks

situated so that
%) of these 28 nests
- number of eggs laid
hen the study be-

gan.) The average clutch size in these 13 nests jwas 2.4 eqggs

(SD = 0.9, range 1-4). During the 1976 season, f
were lost (1, 2, 2, 3 eggs), and eventually 4 new

in the same nests (3, 2, 3, 4 eggs, respectivelyi.
clutches were laid 13 - 28 days after the first ¢

0f 32 eggs laid in 13 clutches, only 9 egg
Generally, the entire clutch was lost; single egg
Survival of chicks was hard to determine since sn
be seen in distant nests. Of 9 chicks followed f
fledging, 9 (100%) fledged. (In one nest, though
but only 2 large young were recorded. It is not
or very small chick was lost.) Overall, reproduc

our of these clutches
clutches were laid
Replacement

lutch was lost.

s (28%) hatched.

s rarely disappeared.
all chicks could not
rom hatching to

» 3 eggs were seen
known whether an egg
tive success for

Brandt's Cormorants in these nests on Santa Barba
0.6 fledglings per breeding attempt (n = 14).

In 1977, the average clutch size in six ne
(range 1-3). Only six chicks (43%) hatched from
these nests (1.0 chicks per nest). In 28 additio
chicks could be seen, the average brood was 2.3 Y,

ra Is. in 1976 was

Sts was 2.3 eggs
E4 eggs laid in
al nests where
oung. Overall, at

least 71 young fledged from 63 nests that were rebu]ar]y attended.
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Brandt's Cormorant: Breeding Biology (continued

Therefore, at least 1.1 young fledged per breediJg attempt on Santa
Barbara Is. in 1977.

On San Nicolas Is., colonies were checkedfjinfrequently to
minimize disturbance. Since the two colonies had markedly different
reproductive success, they were treated separately The small colony
never had more than 9 nests with eggs; these werg empty on subsequent
visits and may have been lost due to researcher Histurbance. In the
larger colony, egg counts could not be made w1thbut disrupting the
colony. Approximately 115 nests were active in ithe 1976 season; only
75 nests were ever seen with chicks (range: 1- 6uyoung/nest) In a
sample of 49 nests, the average brood was 2.4 chicks. During the

. final visit to this colony on 4 July, 135 fledgljings were counted.

This indicates a chick survival rate of 77% and 3 fledging rate of
1.2 fledglings per breeding attempt. However, these figures were

probably low, since young which had fledged earijier may no longer

have been associated with the colony at the timefof this visit.

On Gull Is. and Santa Cruz Is., a minimum} of 38 young were
counted on 13 July 1976. These were all large &nd presumab]y
fledged. Using the number of active nests at Gu11 Is. in 1976 (55),
minimum productivity was 0.7 fledglings per bree ing attempt on this
island. On 23 July 1977, there were a minimum of 38 young Brandt's
Cormorants at Gull Is.; almost all were near f]ehg1ng size and an
unknown number had undoubtedly already fledged. || Assuming these all
fledged, a minimum of 0.6 young were produced per breed1ng attempt
that year. ) .

Brandt's Cormorants at Castle Rk. on 4 June 1977 had an average
clutch size of 2.5 eggs per nest (range 1-4, n 3l 17), and nests with
young had an average of 1.6 chicks per nest (range 1-2, n = 7). Be-
cause the Prince Is. colony nested almost ent1re1y a]ong the sheer
NW face of the island, regular monitoring was 1ﬂposs1b1e in 1977.
However, a nest check on 24 July of 35 nests with chicks found an
average brood size of 2.1 chicks.

Due to the variety of methods used in collecting these data,
comparisons were not possibie.

d. Fooads

L1tt1e 1nformat1on is available on the food habits of Brandt's
Cormorant in California. Wright (1913), Bent ([922) and Schorger
(in Palmer 1962) have summarized general observdtions on food items
taken by this species, but only Hubbs, Kelly and Limbaugh (1970),
Scott (1973) and Baltz and Morejohn (1977) havejipresented detailed
information on the subject

Hubbs et a1 (1970) characterized Brandt 's Cormorant as feed-
ing "on diverse assemblages of fish species in i w1de variety of
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Brandt's Cormorant: Foods (continued)

habitats. They feed in dense kelp beds and in open water; in mid-
water; on the bottom, sometimes rather deep; and|jnear the surface.
Both large and small fish are consumed, most of \h1ch are of limited

commercial s1gn1f1cance Hubbs et al. (1970) b?sed these conclusions
on data obtained in part from 14 specimens co]leoted in various habi-
"tats. Eight birds collected in kelp beds conta1ned fish that .
characteristically live in midwater, often a]mos, exclusively among
the fronds of Macrocystis pyrifera; Chromis puntipinnis (15% of total
individuals) and Oxyjulis californica (64%) compdsed the bulk of that
sample. Two birds collected in sandy bottom habjtat off the beach
contained mainly Citharichthys stigmaeus (88%). ||Four birds collected
in waters near Islas Coronados contained specieslitypical of kelp beds
and one species, Trachurus symmetricus, typical of open water.

Hubbs et al. (1970) also incorporated Martini's (1966) data in
the1r analysis of cormorant food habits; they stalted that Martini (1966)
“greatly increased the 1ist of fishes that can bd regarded with very

h1gh probability as items in the diet of Brandt's f Cormorant". These
fishes were identified from otoliths in the regurg1tated pellets
("Gewoller") of Western Gu]]s, Larus occ1denta114 The pellets were
collected on the rocky shore in the immediate v1g1n1ty of the La Jolla
Caves -cliffs in Southern California, where Brandt's Cormorants roost
and often. associate with the Western Gulls. As|Martini (1966)
suggested "t may be assumed that the vast ma30r1ty of the fish
species listed had been caught by Brandt's Cormor@nts Only a few
of the species could conceivably have been captured by the Western
Gull, for they live at depths below those ava11ab1e to a feeding qull.
The gu]]s may have robbed the cormorants either ¢n the joint feeding
grounds or may have picked up the fish, or even 1so1ated otoliths on

" the ledges." During the present study, researchers often observed
Western Gulls searching cormorant roosts for regurgitated pellets,
which they readily consumed. Of the species of fijish identified by
Martini (1966), the following species were prom1nrnt]y represented:
Merluccius productus (16 individuals), Citharichihys sp. (24),
Embiotoca sp. (93), Phanerodon furcatus (144), Damalichthys vacca:
(13), Porichthys notatus (50), Otophidium scrippsi (22) and Chilara
taylori (12). The number of regurgitated pellets| analyzed was not
noted. According to Hubbs et al. (1970), the preceding data demon-
strate with certainty, or high probabi]ity, that brandt s Cormorant
feed on 35 species of fish that he classed in 31 [enera and 18

families in the San Diego area. "These representja wide variety of
the benthic and nektonic fishes that inhabit the flittoral waters of
the region, on and over the shallower parts of the continental shelf."
‘This information contains some elements of doubt)|however, as the
actual origin of the otoliths in the gull pe]]eté*was unknown. The
possibility exists that gulls scavenged some of the fish from fishing
boats, pelicans, sea lions or other sources.

Wiens and Scott (1975) presented data on Brandt s Cormorant
food habits in Oregon. The dietary composition of an undisclosed
number of specimens was reported to be Engrau11da (15% of stomach
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Brandt's Cormorant: Foods (continued)
volume), Osmeridae (59%), Scorpaenidae (24%), Co
fish (3275 (summer and winter percentages averag
consumed in greater quantities (30% of stomach v
summer months.

‘Baltz and Morejohn (1977) analyzed the st
Brandt's Cormorants taken in the offshore zone (
continental shelf out of sight of land") of Mont
species of fish were reported including Sebastes
individuals), Engraulis mordax (23.4%), and Cith

ttidae (24%) and other
aged). Anchovies were
jolume) during the

omach contents. of six
V'those waters over the
erey Bay. Seven.

sp. (25.0% of total
arichthys sordidus

(12.5%). Two species which had not previousTy B
- found: Symphurus atricauda and Medialuna califo

Fen reported were
rniensis. Most inter-

esting was the occurrence of the cephalopod, Lolfi

190 opalescens, in

significant quantities (14% of total individuals
of a few crustaceans reported by Schorger (in Pa
brates had not been thought to contribute to the

). With the exception
Tmer 1962), inverte-
diet of Brandt's

Cormorant. However, the small sample size 1nvolved (6) may not have
been representative of the food hab1ts of this spec1es in central
California.

The data for the present study were derived from 5 regurg1tated
samples collected from chicks on Prince and San|Nicolas Islands in
1975 (Fig. III- 25), and 360 cormorant pellets collected at four
major roosts in the Channel Islands in 1976 and |1977 (Fig. III-26 ).
The pellets contained otoliths from at least 20033 individual fish.

At least 34 species, 31 genera and 22 families Were represented.
Considerable variation in the species compos1t1on of the fish consumed
at each roost was apparent: San Nicolas Is. corporants fed mainly on
Sebastes sp. and Cottidae; birds at San C]emente fed almost ex-
clusively on Chromis punctipinnis; samples from‘Gu]] Is. (Santa Cruz
Is.) and from Santa Rosa Is. contained mainly Sebastes sp. and
Citharichthys sp. These findings are consistentl with those reported
previously for this species.

e. Foraging Areas

Foraging Brandt's Cormorants were commonly found in or near

kelp beds in the vicinity of their breeding co]on1es They were al-
most never encountered more than a few miles from land.
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Fig. 111-25.  Food Habits of Brandt's Cormorants,
Channel Islands, -1975.

.P.0. = Percent Occurrence Compositics of Regurgitation
P.W. = Percent Weight Samples From Chicks

Prince Island || San Nicolas Island
: (n=3) (n=2)
Species P.0. P.W. P.O. P.W.
Scorpaenidae spp. 100.0 - 50.0 25.0
Unknown Fish 66.7 - 100.0 ©75.0
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Fig. III-26. Food Habits of Brandt's Cormorants, Channel Islands, 1976-1977

Composition of Pellet Samples

No. = Number of Prey Items

Santa Rosa Is.
(50 pellets)

Percent = Percent qf Total Prey Items No. Percent

Santa Cruz Is.
(107 peliets)

Percent

San Nicolas Is. San Clemente Is.
(135 pellets) (75 pellets)
Mo. Percent No. Percent
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Atherinops sp.
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Batrachoididae ' .

Porichthys notatus 12
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Embiotoca lateralis
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93

0.1
0.3

< 0.1
0.1

161

51
44

0

1 0.2
1 0.2

OO W w
DOOE G S




18-111

Fig. III- 26.continued Santa Rosa.Is. Santa Cruz Is. San Nicolas Is. San Clemente Is.

Hyperprosopon argonteum | 27 1 0.2

Hypsurus caryi : o _ -3
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Phanerodon furcatus

Rhacochilis toxotes
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Engraulis mordax
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Girellidae . -
Girella nigricans - : , ' 1 0.2
Gobiidae ' :
Coryphopterus nicholsii - 22 0.3 7 0.1
Hexagrammidae
Oxylebius pictus 3 < 0.1 2 < 0.1
Hexagrammus sp. 0.1
Kyphosidae
Medialuna californiensis 1
Labridae :
Oxyjulis californica 71 0.8 45 0.5 " 69 4.0 3 0.7
PimeTometopon pulchrum 1 <0.1
Ophiidae
Ehitara=taytori
Pleuronectidae
Pleuronichthys sp. 1 0.1
Pomacentridae
Chromis punctipinnis : 30 0.3 77 4,5 386 88.5
Sciaenidae
Genyonemus lineatus

Scorpaenidae ~ ‘
Sebastes sp. 7587 90.9 8160 85.4 967 56.8 11 2.5
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Fig. III- 26.continued Santa Rosa Is. Santa Cruz Is. San Nicolas Is. San.Clemente Is.

Stichaeidae _ : . S
Plagiogrammus hopkinsi ‘ 4 0.2
Zaniolepidae
' 1 0.1

Zaniolepis frenata

TOTAL ITEMS 8343 9551 1703 ' 436
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Pelagic Cormorant (Phalacrocorax pelagicus)

a. Introduction

Pelagic Cormorant is the smallest of the gormorants that occur
in the North Pacific. They nest from Japan throﬁgh Alaska and south
to Northern Baja California (Palmer 1962). In the eastern Pacific,
the Channel Islands are currently the southernmo$t breeding limit for
this species. They may nest on Islas Los Coronaﬁos and islands
further south but probably not regularly (J. Jehil pers. comm.).

Of the two named subspecies, only the smajler, resplendens,
occurs in the Channel Islands. Now, as at the tdrn of the century
(Howell 1917), Pelagic Cormorants are the least flumerous of the three
species of cormorants that breed in the Bight.

b. Historical and Present Breeding Status in the Channel Is.

San Miguel Island

Pelagic Cormorants were not1ced by most egrly investigators at
San Miguel Is., but unfortunate]y the number of ﬂ1rds present was
rarely recorded Streator (1888) reported Pe]ag1c Cormorants at
"Gull Is." (this is undoubtedly Prince Is.) dur1Jg late July 1886.
When Appleton visited Prince Is. on 6 June 1906,}he found 12 nests
and collected three egg sets (WFVZ 63452; unpub] notes). Willet
(1910) found them "breeding commonly on the cliffis everywhere" on
San Miguel Is. in June 1910. His party co]lecteJ one set of eggs each
on 11 and 14 June (WFVZ uncat.). Wright and Snyder (1913) visited
Prince Is. on 12 July 1912 and did not notice thils species. Pemberton
(1928:147) saw Pelagic Cormorants nesting at San M1gue1 Is. in 1927,
and on 3 June 1928 he saw several pairs there anc took one egg set
(WFVZ 65939). In mid-April 1939, Sumner (1939) dnd Bond observed
about 50 individuals on Prince Island. Craig and Sheppard (unpubl.
notes) estimated 250 pairs on Prince Is. during % survey on 3 - 5 July
1965. Crossin and Brownell (1968) visited the Sdn Miguel area on
14 - 15 May 1968 and reported “Tow numbers on Casrle Rk. (150. - 200
birds)", while "on the main island of San M1guellad3acent to Prince
Islet, about 100 birds were noted in scattered small colonies nesting
about shoreline caves". This area was surveyed aga1n by POBSP per-
sonnel two weeks later (28 May - 7 June 1968), thn Huber (1968) and
his party estimated 25 active Pelagic Cormorant nests at Castle RK.
a maximum of five on Prince Is., and 95 on San M1Lue1 Is. proper.
This last figure included 55 nests south of Pr1ncb Is. (Bay Pt. area)
and 40 nests north of Cuyler Harbor (Bat and Nifty Rk. area).

Present Status - The total number of nestsj found in the San
Miguel Is. area in 1975 - 1977 are presented in Fig. III-27. 1In
1975, less time was spent looking for this spec1es than in 1976 and
1977, so the 1975 nest counts are not comparable Fo those obtained
in the following two years. In 1976 and 1977, the number of Pelagic
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Fig.111-27.

Pelagic Cormorants Nesting at San M1gue1 Is1and
1975-1977.

1975 - 1976 1977

San Miguel Island 31 76 00
Castle Rk. 15 34 - {

Prince Island 1 _jgl_ 20

Total 47 120 JLS
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Pelagic Cormorant:. Historical and Present Status'(continued)

Cormorant nests in the San Miguel Is. area rema1ned relatively con-
stant. On Prince Is., all nests were found a]onq the precipitous
northwest side of the islet. These nests were s¢attered among the
more numerous, but thinly distributed, Brandt's {ormorant nests in
this area. This intermingling of nests may accoiint for Craig and
Sheppard's (1965) seemingly high estimate of 250|lpairs in 1968 (cf
Huber's (1968) estimate of 5 pairs for this islei 3 years later).

On Castle Rk., nesting was restricted to lhe,sheer south-facing
cliffs. On San Miguel Is., all nesting occurredlin three areas:
Between Harris Pt. and the north end of Cuyler Harbor (62 nests in
1977), between the east end of Cuyler Harbor andj]Cardwell P t. (26
nests in 1977), and in Bouy Cove in the Pt. Bennjp tt area (12 nests in
1977). The estimate for the entire San M1gue1 1. area Pelagic
Cormorant breeding population was 160 pairs.

Santa Rosa Island

Pemberton (1928) saw "many" Pelagic and Brandt's Cormorants at
Santa Rosa Is. in 1927 and stated both species "ho doubt were nesting
here". Jones (unpubl. notes) observed two active Pelagic Cormorant
nests at the mouth of Canada Lobos on 27 April ﬂ§74

Present Status - At Santa Rosa Is., Pe]ag1c Cormorants nest
only along the north side. In 1976, 19 nests were found in a small
cove at Sandy Pt. at the western tip of the 1s1and, and a minimum of
five other nests were located between Brockway Pt and Carrington

Point. 1In 1977, more complete searches revealed 15 nests at the Sandy

Pt. colony and a minimum of 21 nests along the sheer cliffs between
Brockway Pt. and Carrington Point. In add1t1onl 29 other cormorant
nests were recorded between Sandy Pt. and Brockway Pt., but species
identification was uncertain. The whole north s1de of Santa Rosa Is.
was difficult to approach by boat and numerous Qrandt s Cormorants
utilized the cliffs there. As a result, breeding Pelagic Cormorants
may have been overlooked. The estimated breediﬁg population of
Pelagic Cormorants at Santa Rosa Is. was 60 + 2G4 pairs.

Santa Cruz Island

Blake (1887) reported that the Pelagic Cdrmorant "probably
breeds" on Santa Cruz Is.; it was less common tQan the abundant
Brandt's Cormorant there. Rollo Beck (1899) merltioned Pelagic
Cormorants breeding on Scorpion Rk. in 1895, and Dawson (1923)
described an established colony of this spec1es|at the mouth of
Painted Cave. These are the only records of Pelagic Cormorants on
Santa Cruz Island.

Present Status - No nests were found dur1ng an incomplete
survey of the main island in 1975; four nests wére observed at Gull
Island. In 1976, approx1mate1y 25 pairs nested at Fraser Pt. (this -
area may have been over]ooked in 1975); none nested at Gull Island.
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Pelagic Cormorant: 'Historical and Present Statu§ (continued)

Only four cormorants were counted at Fraser Pt. jin 1977 (presumably
this species), and none nested at Gull Island. ([he Pelagic Cormorant
population at Santa Cruz Is. was relatively sma]ﬂ and apparently
fluctuated considerably in size from year to yeap.

Anaéapa Island

. Willet (1912) found Pelagic Cormorants neiting "commonly" on
Anacapa Is. in June 1910, and Wright and Snyder [[1913) saw several
small colonies there on 6 July 1912. Recently, ﬁe1ther Banks (1966)
nor Crossin and Brownell (1968) noticed this spe|1es breeding there.
However, a few pairs have been suspected of nestlng on Anacapa Is. in
recent years.

Present Status - A sing]e nest thought to]be this species was
present on West Anacapa Is. in 1975. Pelagic Cormorants were not seen
nesting in 1976, but in 1977 two pairs bred at the east end of rorth
Middle Anacapa Island

Santa Barbara Island

Grinnell (1887) reported that Pe]ag1c Cormorants nested at
Santa Barbara Is. in smaller numbers than either]Brandt's or Double-
crested Cormorants and commented, "Seldom more than two or three nests
were seen in any one place". In a later accountjof the same tr1p, he
described them as "breeding numerously on Santa Barbara Island in.
May" (Grinnell 1898). On 27 March 1927, Pemberton (1928:147) found
them breeding during his one-day stay at the 1s1and Sumner (1939)
stated that the species was "present, but in cows1derab1y smaller

numbers than the preceeding two species" during {April 1939. Crossin
and Brownell (1968) do not mention them in the1i report of their

May 1968 visit, and in 1972 no nests or individuals were seen (Hunt
and Hunt 1974). Jehl (1974) saw no evidence of hest1ng in July 1974
but felt a few birds could have nested earlier i the year.

Present Status - A s1ng1e pair nested on {the main island in
1975, and none nested there in 1976. In 1977, four pairs attempted
to nest: Two on Sutil Is. and two on the ma1n1ahd in the Webster Pt.
area. '

San Nicolas Island

v Townsend (1868) described. this species ag a resident on San

Nicolas Is.; he observed individuals in breed1ng plumage in May 1862
and April - May 1863, though none were seen nesting. Pelagic
Cormorants have never been known to breed on this island, and none
were found dur1ng the course of this study.

San C1emente Is1and

Breninger (1904) states in passing that Pelagic Cormorants
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Pelagic Cormorant: Historical and Present Status {continued)

nested on San Clemente Is.; his is the only account of this species
having bred there. Linton (1908) saw a few paiﬂ% in breeding plumage
in March 1907 and secured a specimen there that {[October. None were
found breeding during the course of this study.

Santa Cata]iha fgléﬁd

There is no evidence to suggest that Pelagic Cormorants ever
bred on Santa Catalina Is., and none were found jbreeding during 1975 -
1977. '

Cormorants as a rule received little attention in early
accounts. Like Western Gulls, they were ubiquitous along coastal
areas and did not capture the attention of orniﬁho]ogists and egg
collectors as did the more obscure, pelagic specfies (i.e. storm-
petrels and alcids). Pelagic Cormorants, in paﬁticu]ar, do not occur
in large, impressive colonies, as the other specjies of cormorants do,
lending them even less to comment. However, there seems to have been
little change in total numbers and even less change in the breeding
distribution of this species in the Channel Islands over the last
century. What 1ittle discrepancy has been noted:can probably be ex-
plained by year-to-year fluctuations in individ@al colony sizes.

Like the other predominantly northern species that bred in the Bight,
Pelagic Cormorants concentrated in the San Miguéﬂ Is. area and
radiated south and east to the other islands. Ropulations at these
"fringe" locations tended to be much smaller and more variable on a
year-to-year basis.

¢. Breeding Biology
Habitat

Pelagic Cormorants nested on high vertical cliff-faces abutting
the open ocean. All nesting colonies were on tfle north sides of the
islands (Prince Is. and Castle Rk. are on the ngrth side of San
Miguel Is). Scott (1973) found that Pelagic Cofmorants in Oregon
also utilized only north-facing cliffs, though uitable habitat
seemed available on southern cliff faces. This|species nested singly
or in loose colonies, with nests built in small{crevices or on small
ledges. The low densities observed at their breeding colonies was
probably directly attributable .to the kind of nﬂsting habitat this
species- prefers. Where Pelagic Cormorants nestdd sympatrically with
Brandt's Cormorant (particularly Castle Rk. and]Prince Is.), the
latter usually nested on rocky slopes or outcroppings conducive to
high densities, while the former utilized only dheer cliffs and were
thinly distributed. Nests examined were constriicted of guano-

cemented seaweed. :
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Pelagic Cormorant: Breeding Bio]ogy {continued)

Phenology

Because of the scattered and inaccessibie| nature of the nest
sites, information on the timing of breeding fon Pelagic Cormorants
was difficult to obtain. Hence, all ava11ab1e data were pooled to
present a generalized picture of this species' pheno]ogy

"Adults were paired and on nests as early as 4 April at Prince
Is. (1977), though no eggs were present. The eqr11est record of
clutch initiation was 17 - 19 April on Santa Baq ara Is. (1977). The
incubation stage extended until at least 24 Julyj (1977), when two
adults were still incubating (fertile?) eggs at|Prince Island. The
earliest known hatching date was 19 - 22 May from two nests at Santa
Barbara Is. (1977), but hatching extends into Jur On Castle Rk.,
on 8 June 1976, five nests contained eggs; one had two eggs and two
recently hatched chicks. By 24 June (1976), both Castle Rk. and
San Miguel Is. colonies had chicks large enough]to be seen from the
boat. On 14 - 15 July (1976), large chicks were present at Prince
Is., Santa Rosa Is., and Castle Rock. Adult- s1zkd young were present
on San Miguel Is. on 21 July 1977. The ear11est calculated fledging
date (using a 50-day nestling period, see Robertson 1971) was 11 July
(1977), with all birds probably fledging by laté] August. A trip to
Castle Rk. on 28 August 1976 found all nests uninhabited.

Reproductive Success

. We have 1ittle information on the reprod ctive output of
Pelagic Cormorants in the Channel Islands durind 1975-77. Of 12 nests

- at San Miguel Is. containing young on 24 June arld 14 July 1976, eight

had two young and four contained one. Of five Hests checked at San
Miguel Is. on 21 July 1977, one had two and thrde had one adult- s1zed
young.

d. Food Habits

No 1nformat1on concerning foods of Pelagic Cormorants were ob-
tained during this study. According to Palmer (1962) Pelagic
Cormorants feed mainly on fish, but they also take crustaceans and
marine worms.

e. Foraging Areas

Pelagic Cormorants foraged mainly in thejvicinity of the breed-

ing colonies during the breeding season. Only rarely were they en-
countered more than a few miles offshore.
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Though not included in the survey contraci, Black Oyster-

_catchers and Snowy Plovers are intimately assoc15ted with the marine

environment and breed on the Channel Islands. Both species nest and
forage on beaches, and hence both would be highl} vulnerable to oil
contamination. The information given below was {ollected only in-
cidentally during regular surveys. Both species||probably deserve
further study. :

Black Oystercatcher (Haematopus bachmani)

a. Introduction

- Black Qystercatchers range along the coast from the Western
Aleutians, east and south to Central Baja California (A.0.U. 1957).
In California, they breed along the mainland as Far south as Morro
Bay, but farther south they occur regularly onlyjon the Channel
Islands and Los Coronados (Small 1974). In former times, they were
probably more common along the coast of Southern| California (e. g.
Gambel 1849).

b. Historical and Present Breeding Status in the Channel Is.

Specimen and/or nesting records exist froL the following

11s1ands San Miguel (e.g. Baird 1858; Willet 1910 Crossin and

Brownell 1968; 3 egg sets WFVZ; most records from offshore rocks and
islets), Santa Rosa (Howell 1917. Howell has. a] parently transposed
the order of "San Miguel and Santa Rosa Is]andslr1n his account. He
states oystercatchers were "most plentiful on the last, when G. -
Willett (14) took five sets of eggs; June 17, 1910", but Willett
(1910) was at San Miguel Is. on this date.), Saﬁta Cruz (e.g. Blake
1887; Howell 1917; 7 eqg sets WFVZ), Santa Barbara (Baird, Brewer and
R1dgeway 1884, Hunt and Hunt 1974), and Santa Cata11na (Harper 1971).
{here apparent]y are no records from San Nicolas| or San Clemente
slands.

Present Status - On 16 - 19 June 1977, approximate]y 20
oystercatchers were seen during a walk around mést of San Miguel
Island. One nest was found on Harris Point. Ddr1ng a walk from Pt.
Bennett to Cuyler Harbor on 20 - 22 July 1977, a total of 42 oyster-
catchers were seen. By this late date, this probab1y included birds
of the year. Hence, the breed1ng popu1at1on for the main island was
estimated to be about 20 pairs. Estimates of offshore rocks are:
Prince Is. - three pairs (up to nine individuals seen at one time);
Castle Rk. - three pairs; other.offshore rocks 4 two pairs. The
resu]t1ng total estimate for the entire San M1gJe1 Is. area was 30
pairs.

Santa Rosa Is. has very little to offer 1n the way of offshore
breeding habitat, and foxes abound on the main island. A rough esti-

mate based on limited experiences was 15 - 20 pJ1rs
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Black Oystercatcher: Historical and Present Stalus (continued)

At Santa Cruz Is., four nests were found on Gull Is. in 1977.
One nest each was found on Scorpion Rk. and Diabjo Rk. during the
study, and three were found on "Sppit" Rock. At|lthis latter location,
15 adults were present on 15 Ju]y 1977. In addi{ion, this species
does manage to nest on the main island despite tfe presence of foxes
(Anderson, pers. comm.). A reasonable estimate }or all of Santa Cruz
Is., based upon numbers seen during beach survey$, was 50 pairs.

s

-

At Anacapa Is 18 oystercatchers were seeén during a partial
survey along the north side on 15 - 17 July 19770 The breeding popu-
lation was estimated to be a minimum of 10 pairs Only one nest”
was - found on Santa Barbara Is. proper; an est1m:te of six pairs was
made based on the number of territorial birds obferved. Two nests

were found in 1976 on Sutil Is., giving a total 3f eight pairs for
Santa Barbara Island.

On a walk around San Nicolas Is. on 13 - i5 May 1977, a single
pair of oystercatchers was found in a sandy arealabove an E]ephant
Seal rookery on the west side, and two other single individuals at
other points around the island. One pair of bredding oystercatchers
was estimated for the island. '

San Clemente Is., like Santa Rosa and Santa Cruz Islands, was
extremely difficult to census for oystercatchers! but fortunately
numbers were very low there. In 1976 and 1977, & pair nested on a
detached rock at the south end of Seal Cove. S1ﬁg]e individuals have
been encountered elsewhere, so the estimated bre3d1ng population was
two pairs. A single pair of oystercatchers nestéd on Bird RKk. , Off
the isthmus at Santa Catalina Is., and the populftion for the entire
island was probably only around two pairs.

Summ1ng these estimates, the number of B]ack Oystercatchers
breeding in the Channel Islands was approx1mate1y 115 pairs. In com-
piling a catalogue of the numbers of marine b1rd< breeding in
Northern California, Ainley and Whitt (1973) indjcated that only about
35 pairs of oystercatchers occurred from San Francisco to the Oregon
border. This figure included 20 pairs (from a pdpu]at1on of 50
individuals) from the Farallon Islands (stress1nq the importance of
offshore islands as breeding habitat for this sp9c1es) Assuming
another 15 pairs nested south of the Farallon IsLands to Morro Bay,
it 1s clear that a sizeable port1on, probably over half, of Califor-.
nia's Black Oystercatchers bred in the Channel I¢lands.

- A very small number of American Oystercatchers (Haematopus
palliatus) also occur on the Channel Islands. Th1s species occurred
irregularly in the area throughout historical t1mes (see Willett
1933; Abbot 1965) and continues to be very rare tn the Channel
Is]ands A single individual has been present at Anacapa Is. for a
number of years (McCaskie 1977) and was still présent in June 1977.

D. B. Lewis (pers. comm.) noticed at least two Aflerican Oystercatchers
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Black Oystercatcher: Historical and Present Staitus (continued)

at Santa Cruz Is. and several apparent H. pa11iaLus x bachmani
hybrids.

c. Breeding Biology

Black Oystercatchers nested on rocky heaglands and offshore
islets in the Channel Islands. Eggs were deposited in an inconspic-
uous "nest" consisting of a natural depression in a rock 1ined with
a small amount of gravel and seashell fragments! E gs were present
from at least 4 May (Sutil Is. 1976) until 23 Jly ?San Miguel Is.
1977; two hatchlings were in the nest also). Tﬁe typical clutch con-
tained two eggs, though one- and three-egg clutghes were also seen:

Clutch Size Distribution of Black Oystercatchers, Channel Is.
1976 and 1977

Clutch Size 1 2. 3 -
. Occurrence 4 7 -3 Average 1.8

Chicks were present from at least 22 June (Gull Is. 1976) when
chicks were approximately one-fourth adult sizeftill 23 July (1977)

- when two just-hatched chicks were seen at San Miguel. Using a 27-day

fledgling period (Webster 1942), the chick peridd probably extended
into at Teast the third week in August.

,d' Food Habits

Cursory inspection of shell mounds left gy oystercatchers at
several locations in the Channel Islands indicatk that their diet is
made -up almost entirely of mussels (Mytilus ca]ﬂfornianus). Small
numbers of Tlimpets and chitons were also present|.
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Snowy Plover {(Charadius alexandrinus).

Snowy Plovers breed the length of California on sandy ocean
beaches and also around inland lakes (Small 1974ﬂ. Like the Least
Tern (Sterna albifrons), loss of open beach nesting habitat, due to
increased human activity in these areas, has resylted in significant
declines in the populations breeding along the Céhifornia coast.

On a walk around most of San Miguel Is. orf 16 - 19 June 1977,
one pair of Snowy Plovers was present at Cuyler Harbor, three or four
individuals were at Cardwell Pt., a group of fouri were along the
south side, and at least one pair was seen at Simonton Cove. On
20 - 22 July 1977, 13 Snowy Plovers were countedlduring a walk from
Pt. Bennet to Cuyler Harbor through Simonton Cové. This species was
not very common considering the amount of availaljle habitat. This
was undoubtedly related to the presence of foxes! who regularly
patrol the island's beaches. The breeding'popu]ﬁtion was estimated to
be 25 pairs.

San Nicolas.Is. has the most extensive sandy beach habitat of
all the Channel Islands, but again foxes kept thé plover population
at a token level. Using a cumulative total of maximum counts of
partial censuses on the island from January thro%gh July 1976, we
estimated no more than 60 pairs were on the islapd at any one time.
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Western Gull (Larus occidentalis)

a. Introduction

The breeding range of Western Gulls extends along the Pacific
. Coast of North America from British Columbia to baga California

(Bent 1921). Western Gulls are distinctly coastE], rarely wandering
either far to sea or inland. In former times, they may have nested
commonly along the mainland of Southern Californja (see Everman 1886;
Miller 1936), but they do not do so now (Small 1574) Only the wymani
subspecies breeds in the Bight.

b. ,Historica1 and Present Breeding Status in the Channel Is.

San Miguel Island

Streator (1888) visited San Miguel Is. in|July 1886 and wrote
that one of the offshore islets there (probably |Prince) "appeared one
mass of living qulls and cormorants". Hendrick |[(Peyton, unpubl.
notes) took one egg set on 5 June 1906 and reporjted a colony on the
top and sides of the island. On 6 June 1906, J.J| S. Appleton (unpubl.
notes) collected seven sets of eggs (incl WFVZ 63502) and estimated
there were 80 - 100 pairs of gulls on the 1s1and[but very few nests.
Willet (1910) found them "breeding commonly on iq1 out-lying rocks
and islets" but found none breeding on San M1gue Is. itself during a
14-day stay on the island in June 1910. Memberﬁ of Willet's party
collected at least three egg sets on Prince Is. at that time (WFVZ
34064 and uncat.). Wright and Snyder (1913) ment1on a colony at
Prince Is. in Ju]y 1912, but as with most early #eporters no indica-
tion of numbers is given. Egg sets were collected on Prince Is. on
3 June 1928 (WFVZ 2680), 25 May 1929 (SBM uncat‘, two sets) and 11
June 1933 (WFVZ 65914- 65916) During the 1929 w1s1t the nesting
population was estimated to be 500 - 1,000 pa1rs Sumner (1939) re-
ported Western Gulls were abundant and nesting 12 April 1939. When
Craig and Sheppard visited Prince Is. in July 1965, they estimated
2,000 pairs of gulls present. POBSP personnel fLrst visited San
Migue] Is. on 14 - 15 May 1968 (Crossin and BrowLell 1968) when an
estimated 500 individuals of this “obvious specmes" were utilizing
Castle Rk. and 2,000 - 2,500 were on Prince Is]abd Additional POBSP
personnel v1s1ted the San Miguel Is. area two weeks later, 28 May -

7 June; they reported that Castle Rk. had 100 - &50 active nesting
pairs and Prince Is. had "240 + 20 active nests {with possibly as many
as 200 roosting birds" (Huber 1968) On San M1gue1 Is., Huber

(op cit) also noted "50 + 5 active nests on the brassy slope between
the upper and lower cliffs on the point d1rect1y south of Prince
Is]et"

Present Status - The small colony of 50 Jests Huber (op cit)
noted does not exist anymore. However, small numbers of Western Gulils
did nest on the main island. Paul Collins (pers comm.) found 20
nests on Pt. Bennett on 19 May 1977 and five other nests at isolated
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Western Gull: Historical and Present Status (coptinued)

locations in the same area. Other than the seven nests found adjacent

to Nifty Rk., no other Western Gulls nested on S
Castle Rk. was surveyed on 8 June 1976, and 50 p
estimated using the rock for nesting. The Weste
Prince Is. nested over the entire top of the 151
the slope on the northwest side. The co1ony was)|
pairs in 1975. Using more precise counts in 197
population was estimated to be 500 and 480 respe
seven nests were seen on Hare Rk., just north of
location was not checked in 1977. The entire We
population in the San Miguel Is. area was about

Santa Rosa Island

There appears to be no specific records G
ing on Santa Rosa Is., and there has probab]y ne
there. Banding recoveries of birds given by Cou
originated from Santa Rosa Is. were undoubtedly
(possibly Prince Is.). W. Abbott and P. Collins
several isolated nests with eggs on sea bluffs g
and 1975.

Present Status - As 1nd1cated above, ther
Western Gulls at Santa Rosa Is.; however, a few
on sea stacks and inaccessible 1edges along the
June 1976, 11 chicks were found between Sandy Pt.

on the northern side. 1In 1977, only two nests J

nests" were found in the same area. The ent1re|
population at Santa Rosa Is. was probably around

Santa Cruz Island

No colonies have ever been reported from
and all records probably pertain to Gull Is., Sc
the numerous other offshore rocks. Blake (1887)
side of Santa Cruz Is. and reported that Western
abundant; nests on isolated rocks along shore".
v1s1ted Scorpion Harbor in June 1895, he found g

"square-1ooking rock near Scorpion Harbor (Scorp
(unpubl. notes) found qulls were first beg1nn1ng
8 April 1919 at Santa Cruz Is. (no specific locd
sets were collected on 2 June 1928 (WFVZ 26115) |
(WFVZ 2681). At least 14 sets were collected 17
1380, 30193, 30196; WFVZ uncat.; SBM uncat.) fro
mate]y 50 pairs on a small 1s]and off the east s
(Stevens, unpubl. notes; Harrison, unpubl. notes
notes) took at least 15 sets on 23 May 1937 fron
nesting on a small island (WFVZ 30192, 20198; SB
set was taken 25 May 1941 (WFVZ 75577) Though
of Western Gulls breeding on Gull Is., it seems
the island's name, gulls have been assoc1ated wi
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Western Gull: Historical and Present Status (continued)

some time (see Howell 1917:11).

Present Status - No colonies of gulls exjist on Santa Cruz Is.
proper; breeding is restricted to scattered indjviduals on the main-
land (north side only) and small colonies on of{fshore rocks. 1In 1977,

an.estimated 40 pairs dfﬁgd]IS‘neStédLbétWeen‘Ffaser‘Rt.‘ahd'Diablo”Pt.

along the north side, and an additional 46 pair§ nested between Coche
and. Cavern Points, mostly on offshore rocks. (fhese numbers are
comparable to those obtained from 1976 surveys jn the same areas.)

In 1976, 125 pairs of Western Gulls were estimated to have bred on
Scorpion Rk.; in 1977, 141 nests were counted, §nd the population

was estimated to be 150 pairs. At Gull Is., 85|
utilizing the main islet and outlying rocks in i

of Western Gulls nesting at Santa Cruz Is. was 4

Anacapa Island

Though many early visitors to Anacapa Is!

Western Gulls, none specifically stated that thi

present. At least 90 egg sets have been taken §
of 14 sets on 2 - 4 June 1899 (WFVZ 21761, 3475¢
Owen, unpubl. notes), two on 5 and 6 June 1910 {
on 15 May 1911 (WFVZ uncat.), one on 26 May 191;
notes), one on 15 May 1919 (CAS 1314); 13 sets ¢
(WFVZ 32118, 32119, 73897, 7021; WFVZ uncat.; SE
unpubl. notes), six or more sets on 20 May 1928
unpubl. notes), four sets on 19 and 31 May 1929
uncat.; Peyton, unpubl. notes), five sets on 11
Peyton, unpubl. notes), 13 sets on 31 May (WFVZ
uncat.), 22 sets on 17 May 1936 WFVZ 1366, 1367!
30194, 30196; WFVZ uncat.; SBM uncat.), one set
WFVZ 11959) and 23 May 1949 (WFVZ 21645), three
(WFVZ 68525-68527) and four sets on 13 May 1969
Unfortunately, very few investigators commented
Chambers (unpubl. notes) reported a colony of 1!

during an egg collecting visit to Anacapa Is. ir

Robertson 1903). Thompson and Ashworth (unpub]!
1,000+ (nests or birds, not specified) in a col¢
May 1927. 1In May 1939 they found "hundreds of ¢
nesting" (Thompson and Ashworth, unpubl. notes)!
Thompson (1930) found "hundreds of nests" again
only other indication of the size of the gull pc
Is. was from Crossin and Brownell -(1968), who es
Numerous other authors mention gulls were presen
than -suggest large numbers. These include: Wil
(1911), Peyton (1913), Wright and Snyder (1913)!
Banks (1966).

Preéent Status - The Western Gull colony
largest. of all the Channel Islands'colonies. Tq
majority of the gulls nest on the north-facing s
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Western Gull: Historical and Present Status (cot

the middle and western islands.

tinued)

A few nests were scattered along the

south-facing slopes, and some gulls also nested On the flat areas on

top of East and Middle Anacapa Island. In 1976,
on the east end of East Anacapa Is. had 55 pairs|

five pairs nested at the west end of East Anacapa Island.
64 nests were found below the lighthouse, but thé

apparently abandoned.
-Anacapa Island was estimated to be 100 pairs.

Islands were difficult to census because of the
dense vegetation. However, based on the numbers|
adults present during the breeding season in 197
population was estimated at about 2,500 pairs.

occurred on the north side of the middle island,
occurred on the north side of the western island
of Western Gulls recorded around Anacapa Is.

W
A

1t .
during inshore surveys

the 1ighthouse colony
and an additional

In 1977,
western colony was

The entire Western Gull p%pu]ation for East

w§st and Middle Anacapa
iy

high elevations and
of territorial

b - 1977, the breeding

he majority of these
and a smaller number
The maximum number

in the breeding season was 8,583 on 23 June 1977|[(includes non-breed-

ing birds).

Santa Barbara Island

When Grinnell (1897) visited the island iq 1897, he found
Western Gulls breeding in "immense numbers"; "théy were nesting on
the outer margins of the mesa, nearly the whole ﬁay around the island.

A good many were nesting on the sides of the hi]ﬂs in the center of

He took at least one egg set (MvZ %49).

the island".

Britton (1897),

apparently on the same cruise with Grinnell, alsd describes "hundreds"

of gulls overhead while he was moving through th$
Chambers' party estimated 1,000 birds (500 pairsﬂ) on 4 June 1899

[[(wFvZ uncat.).

(Owen, unpubl. notes) and collected two egg sets
Willet (unpubl. notes) and party collected at le:
June 1911 (WFVZ uncat.). Wright and Snyder (191:
"breeding in four separate colonies" in July 191%
tained young"; a single set of eggs was collectel
uncat.).
unpubl. notes; MVZ 5637-5640; WFVZ 27311) and L.
eight sets on 29 - 31 May 1920 (LACM uncat.). El
lected by A. H. Miller on 15 May 1927 (MvVZ 3709-3
took 23 sets on 6 May 1928 (WFVZ 2657-2679). Sui
stated that "approximately 500 Wymani's (Western)
the mesa toward the southern end of the island ar
gregation of 1,000 to 1,500, with three other sma
-about 300 to 500 each, was noted on the northwest

At least nine sets were collected in M

nesting colonies.

st three sets in

) found gulls

, "all of which con-
at that time (WFVZ

y 1914 (Peyton,

{Wwyman collected

even sets were col-
719) and Pemberton
ner (1939) and Bond
. Gulls were noted on
d an’additional con-
1ler colonies of

upon whether or not one interprets the "additionad
being made up

slope". (Depending
1 congregation" as

of the three smaller colonies or eXisting in addition

to these, the Santa Barbara Is. population can bél estimated from these

figures as 1,500 - 2,000 or 2,400 - 3,500 birds.z
Brownell (1968), reporting on their 11 May 1968 s

Is., state, "Nesting concentrations were noted iﬁ
slope between the two high points on

They estimated the total island poﬁu]ation was 3,000

largest spread over the W - NW
the island".

Crossin and
tay at Santa Barbara
several places; the

birds. Hunt and Hunt (1974) report that on 7 Jully 1972, 1,510 pairs
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Western Gull: Historical and Present Statusv(co tinued)

were counted on territory.

Present Status - In 1975, an estimated 1,162 pairs of Western
Gulls nested on Santa Barbara Is. In 1976, 1,12¢ pairs of Western
Gulls bred there, including 1,035 on the main island. In 1977, only
811 pairs bred on the main island and in 1978, only about 425 pairs
bred on the main island. Fig. III-28 presents cdhony sizes at Santa
Barbara Is. in 1975-1978. The Western Gull popuﬂation at Santa Barbara
Is. was typically about 1,150 pairs, although thé colonies were moni-
tored closely enough that the drop in nesting paijrs since 1972 repre-
sents a real decline. A large part of this decline may have been re-
lated to diminishing food availability (discussed in Food Habits).
Other factors that may have contributed to the dék]ine in this breeding
population include increased disturbance by park|visitors, our research
activities, and a long-term degradation of habitat caused by human
activities and replacement of native vegetation With iceplant.

San Nicolas Island

A set of YWestern Gull eggs was collected at San Nicolas Is. on
3 June 1891 (MVZ 2110). Grinnell (1897) noticed]a small colony breed-
ing on the island but did not mention where. Rett (1947) stated he

found nests in September that had been used the érevious spring; these

were located “"on rocky ledges off the north shore near Thousand Springs".

(These may possibly belong to cormorants). During an extended stay on
San Nicolas Is., Townsend (1968) found Western Gujlls were a "breeding
resident, with a single large rookery on the north end of the island.
More than 600 downy young were present in 1963". || Delong (1967) spent
20-21 July 1967 on San Nicolas Is.; based on the Jnumber of fledglings
he saw in the area, he estimated that 3,000 pairs| of Western Gulls
nested on the western end of the island. When S@hreiber (1970) studied
the breeding biology of Western Gulls nesting there in 1968, he counted
491 nests and estimated the population to be no @ore than 600 pairs; the
nests were located at the northwest end of the 1§1and. This colony was
also seen by L. Jones in 1974 although no estimate of numbers were made
at that time.

Present Status - The only colony on the isfland is still at the
extreme west end. Using a transect method, this]co]ony was estimated
to contain 720 and 935 nesting gull pairs in 1975 and 1976, respective-
ly. The colony size was estimated to consist of 1,000 pairs in 1977.
One other nest, far removed from the main colony,| was found in the sand
dunes immediately adjacent to a large Zalophus haul-out area along the
west facing shore. The difference in the yearlylestimates given here
may only reflect sampling error; thus, the estimated Western Gull
breeding population at San Nicolas Is. was about {900 pairs.

San Clemente Island

Western Gull nesting has been poorly docuanted at San Clemente
Is., suggesting the population there has always been small. Breninger
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FigJII-ZS . Colony Sizes (in pairs) of Western GU11 Breeding at

Santa Barbara Is., 1975-1977

Colony: West side Southeast Northeast Sutil Is. Shag Rk.

1975 ++ + +
1976 700 275 60
1977 594 147 70

- 1978 275 100 50

* not actually censused in 1977
+ present
++ present in large numbers
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Western Gull: Historical and Present Status (continued)

(1904) mentions Western Gulls breeding on the isjland and I. D. Nokes
collected a set of eggs there on 3 May 1914 (Pey#on, unpubl. notes).
Jehl (1973) reported 20 adults and six chicks from Bird Rk. in North-
west Harbor, a single nest from Seal Cove, and three pairs from Mail
Pt. in July 1973. Jones (unpubl. notes) saw a nkst near the mouth of
Red Rock Canyon on 19 June 1973 and suspected on¢ or two other pairs
were breeding in the vicinity.

Presént Status - In 1975, 31 pairs of wesyern Gulls bred on
Bird Rk. in the Northwest Harbor; San Clemente I$. proper was not
systematically surveyed. In 1976, 28 pairs of gii11s nested on Bird
Rk. and 32 pairs nested around the main island, ﬁnc]uding eleven pairs
at Seal Cove Pt., seven on Seal Cove Rk., and teh pairs at Mail Pt.
A partial survey in 1977 disclosed two nests on fhe rock off the
northern point of Seal Cove. The entire Westernl|Gull breeding popula-
tion at San Clemente Is. was about 60 pairs.

Santa Catalina Island

The only Western Gull colony ever recordep from Santa Catalina
Is. was at tiny Bird Rk. near the isthmus. Grinfell (1897) was the
first to report nests from this location. One e@g set was obtained
from Catalina by Wright on 12 May 1908 (WFVZ 265#); six sets were
collected on 5 May 1914 (Peyton, unpubl. notes);!and four sets were
collected by Meadows on 27 May 1928 (SBCM4639-46&2). No specific
collecting locations were given for any of the sits. C. A. Harper
studied the breeding biology of Western Gulls onlfjBird Rk. in 1965 and
1966, when he recorded 24 and 25 nesting pairs, jrespectively. When
Jehl (1974) surveyed the entire island in July 1974, he found none
nesting on the main island and estimated 10 pair} breeding on Bird
Rock. J. Hand (unpubl. ms) saw 29 pairs nestinglthere in 1974.

Present Status - The colony at Bird Rk. was estimated to be be-
tween 25 and 30 pairs in 1975. In 1976, 26 pair& of qulls bred at
Bird Rk., and an additional three pairs were fouhd scattered around
the main island during comprehensive inshore surjeys. Hence, a total
of about 30 pairs of Western Gulls bred at SantaljCatalina Island.

Western Gulls are the most widespread bregding marine bird in
the Channel Islands, nesting on every island and|offshore rock of
size. There seems to have been very little chanjje in the location
and population sizes of colonies on the islands Hf the SCB since the
turn of the century, though colonies along the chast have disappeared
due, undoubtedly, to increased human activity. :

c. Breeding Biology

Because gulls nest in highly visible and fairly accessible
places, they are easily studied. The breeding bjiology of Western
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.nesting there in those two years.

Western Gull: Breeding Biology (continued)

Gulls has previously been studied on three of th Channel Islands:
San Nicolas Is. (Schreiber 1970); Bird Rk. Sant& Catalina Is.
(Harper 1971; Hand ms) and Santa Barbara Is (Hu1t and Hunt 1973,
1975, 1977). This study included all of the Chafnel Islands except
Santa Rosa Is., where no sizeable co1on1es ex1sand

Methods

To study the breeding biology of Western [Gulls on Santa Barbara
Is., five 100 m X 100 m quadrats were established (1975 - 1977). On
San Nicolas Is. (1976 only) nine 25 m X 25 m unHrats were studied.
Individual nests in the quadrats were marked with numbered stakes and
followed throughout the season. On Santa Barbara Is., staked nests
were checked every few days in 1975, every day Jn 1976, and every
2 - 4 days in 1977. On San Nicolas Is., nests were checked at least
once a week in 1976, when a researcher was on tH? island. In 1975
and 1977, coverage on San Nicolas Is. was more syperf1c1a1 On the
other islands, nests were individually staked and quadrats were es-
tablished only when feasible. :

Studies of the reproductive success of Western Gulls on San
Miguel Is. were limited to Prince Island. Since| researchers were not
stationed on the island, our results were based|on small sample sizes

and infrequent nest checks.

For Santa Cruz Is., most of the reproduct1ve data from this
study was obtained on Gull Island. Since the erldangered Brown Pelican
occasionally nests on Scorpion Rk., the gull colpony there could not
be investigated in 1975. It was visited late in' the 1976 and 1977
seasons, when it became apparent that pelicans were not going to be

During the present study, visits to the gu]] colony on Bird
Rk., Santa Catalina Is. were made too 1nfrequentﬂy to obtain hatching
success data On Anacapa Is., data were co]lecth on East and Middle
Islands. West Island was not examined because df the endangered
status of the California Brown Pelican which neJts there. Due to the

infrequency of v151ts in all years, the available information is
sparse. .

In order to calculate average number of fpedgl1ngs/nest the
number of young surviving to 500 g was used as g criterion for sur-
vival and all chicks reaching or exceeding th1s|we1ght were assumed
to have fledged (Hunt, 1972; Hunt and Hunt, 197‘) - Chick growth rates
were calculated using the s]ope of the stra1ght'11ne portion of the
growth curve (Spaans 1971; Hunt 1972; Hunt and Hunt 1975, 1976a),
which occurs when the ch1ck weighs between 125 q and 600 - 700 g.
Qutside this range, growth 1s curvilinear.

In order to study juvenile dispersal patherns, ch1cks were
banded on every island except Santa Rosa Island] Initially, small
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Western Gull: Breeding Biology (cbntinued)-

chicks were banded with numbered plastic bandettés. Once they reached
125 grams, these bandettes were replaced with U.S.F.K.S. metal bands,
and each chick was given color bands coded to siﬁnify the island and
year of hatching (Fig. III-29). In addition, adilt Western Gulls

were captured and banded for behavior studies. /4 total of 3,454
Western Gulls were banded from 1975 - 1977.

Habitat

Western Gulls nested in a variety of habitats in the Channel
Islands including rocky c1iff ledges, iceplant mélsas, grass-covered
mesas, steep island slopes and barren offshore rdcks and stacks. Like
cormorants, Western Gulls nested primarily on thé exposed north and
northwest sides of the islands.

A11 of the large gull colonies were associfated with vegetation.
Vegetation is important to the gulls for nest building and ultimately
for chick survival. Vegetation serves both as sdpport for nests built
on slopes and as lining for the nest. Nearby”buéhes also offer cover
for chicks running to hide, thereby decreasing the chance of chicks
crossing territorial boundaries and being killed{by neighbors.
Generally, gulls are opportunistic and use any Vﬁgetated area for
nesting purposes. In the Channel Islands, iceplant (Mesembryanthemum

crystalinum) and Coreopsis were the predominant J@getation types in
gull colonies. )

On Santa Barbara Is., the main colony was {concentrated on the
west side of the island where Suaeda and icep]anq were the predominant
vegetation types. 'The density of gull nests in the quadrats estab-
lished in 1976 and 1977 are given in Fig. III-30] The areas of
highest density, Quadrats D and E, were situated{on fairly level
ground. . Quadrat D had sparse Suaeda growth, but{contained other forms
of cover such as rocks and old pelican or cormorant nests. Quadrat E
was heavily vegetated with Suaeda. Quadrats B aﬁh C had intermediate
densities and were located on slopes where low-1jling iceplant was the
major ground cover. Quadrat A, with the lowest QFnsities, was the
only quadrat on the east side of the island and qontained only low-
lying vegetation; this quadrat was coursed by deqk gullies formed by
rain runnoff. Nests on Santa Barbara Is. were cdnstructed with any

available vegetation, usually iceplant, Suaeda and grass.

The colony on San Nicolas Is. was locatedfon the northwest tip
of the island. This area was characterized by gullies and sand dunes
partially stabilized by low-lying vegetation. TH% vegetation was
classified in 1968 by Schreiber (1970) as iceplant, ground heliotrope,
sand verbena, beach burr, alkali heath, seablite érd lupine. According
to Schreiber (op cit), nest depressions were usué]]y made in iceplant
or lupine, but beach burr was the only plant fOUﬁF woven into nests.

The gull colony on the top of Prince Is. was covered by.ice-
plant. Most nests were bowls formed in a mat and then lined with
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Fig. I11-29.

Western Gull Colorband Codes*

Natal Colony

Year Fledged

Santa Barbara Ié.

Gull Rk., Santa Cruz Is.
Anacapa Is:

Prince Is., San Miguel Is.
San Nicolas Is.

Bird Rk., Santa Catalina Ij.

1976
1977
1978
1979
1980
1981

*Chicks were banded with colony color on top; fledging year color

below on right leg; U.S.F.W.S. band on left leg.
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Fig.111-30. Density of Nests in Study Quadrats
Santa Barbara Is., 1976 and 1977

" Number of Nests/m2

—

Quadrat 1976 977 Habitaf Destription

A ' .0018 .0014 Wash area; dense but Tow-1lying
vegetation 1T south half of grid,

very little Jegetat1on in half-
half.

B .0025 .0028 Located on edst to west running
Slope. Low,ﬂsparse vegetation
‘consisting off iceplant, Suaeda,
and grass ovér most of grid.

C - .0026 .0015 - On a slope anning down from
east to westy wide gullies
running in the same direction.
Vegetation sparse - iceplant
and some Suaeda.

D -.0040 .0044 Flat area; vegetation sparse,
: ground coverfiis mostly iceplant
interspersed with some.Suaeda.

E .0044 .10036 Flat area; dense vegetation
consisting ma1n1y of Suaeda;
small bare club area.
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Western Gull: Breeding Biology (continued)

jceplant. Some nests were depressions in the baye ground, but these
were usually associated with rocks or dead brancTes which served both
as support for the nest and cover for the chicks{

The Anacapa Islands are long, narrow and re]at1ve1y steep
Most of the nests were built on the sloping north sides by Coreopsis
bushes and lined with grasses. The Coreopsis ofEen provided a roost

~above the nest for the non-incubating parent, as|well.

Small barren rocks located off of the maih islands were used
very little by nesting Western Gulls; these inclfided Gull Is. and
Scorpion Rk., Santa Cruz Is.; Sutil Is. and ShagﬂRk., Santa Barbara
Is.; Bird Rk., Santa Catalina Is. and Bird Rk., l5an Clemente Island.
These islets had very little vegetation. In manb instances, eggs were
laid on bare ground, cradled in shallow dirt scrapes Nests con-
structed in this manner did not provide good proEect1on against ex-
treme weather conditions.

Phenologx

Western Gulls were seen in the vicinity of the islands all year
round. Censuses of Santa Barbara Is. showed a sjteady increase in the
number of gu1ls from January through March (Fig. LIII -31). The appar-"-
ent decrease in numbers between 30 March and 20 [April 1977 was due
to a shift in the daily attendance pattern rathelr than a decrease in
the number of gulls associated with the colony. ‘ From January through
March, peak numbers of qulls were counted on th% colony soon after
dawn. This trend gradually shifted in late March and April until, by
the end of April, peak numbers of gulls were on phe island in the
evening. In January 1977, the west side colony on Santa Barbara Is.
was monitored from late afternoon until after supset; no gulls were
observed on the colony. However, the next mornihg approximately 175
gulls were counted. On 27 April 1977, two censuSes were taken, one
at dawn and one in the evening; twice as many guil1s were counted in
the evening. The timing of counts is clearly criitical for the assess-
ment of the numbers of breeding gulls.

When Santa Barbara Is. and Prince Is. were visited in January
1976 and 1977, gqulls were seen actively defend1nb territories.
Matings were seen during the first week of study}on Santa Barbara Is.
in April 1976 and 1977. Western Gulls usually qated on their terri-
tories, and copulations occurred for several weeks before eggs were
laid. Most courtsh1p behavior and territory defense occurred in the
mornings and evenings, when the greatest number Jof gulls were present
on the colony.-

Clutch initiation on Santa Barbara Is. began in late April and

continued through early June (Fig. 11I-32). Thé earliest recorded
egg date was 22 April 1976, and the latest datefwas 7 June 1975.
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Number of Gulils .

Figure 11I-31.

3000 —

2500 —

2000~

1500

1976
e ® 3 Apr. - 19 May; 1800-2000, 19 May - 14 July

1977 .censuses (;ondu.ctedv at 0600-0800, o
- 27 Apr.; 1800-2000, 27 Apr. - 8 July

censuses conducted at 0600-0800,
o———0 6 Mar.

Jan

Results of Western Gull censuses, Santa Barbara Is., 1976-1977.
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Western Gull: Breeding Biology (continued)

Though not checked frequent]y, the other jislands did provide
some phenological data. The birds on Anacapa Isi were the first to
lay eggs in both 1976 and 1977. In 1976, 56% ofjl the clutches in
the quadrat on Anacapa Is. were 1n1t1ated before| 1 May; 48% were com-

~ plete clutches (3 eggs) at that time. At Santa [Barbara Is., only 3%

of the clutches were initiated before 1 May 1976, In 1977, the
earliest chick seen on Anacapa Is. hatched around 10 May, indicating
egg laying began as early as 12 April.

In 1976, gulls on Prince Is. were last to! begin nesting, lag-
ging behind the other colonies by about one weekl.  In 1977, the birds
on San Nicolas Is. started last; they laid eggsl-bout two weeks later
than gulls nesting on Santa Barbara Island. Alu other colonies con-
formed fairly well to the schedule documented on| Santa Barbara
(Fig. III-33).

- On Santa Barbara Is., the first eggs hatched in late May, and
hatching continued into July. A one-week-old chlick seen on 18 July
1976 on Bird Rk., San Clemente Is. provided the [latest documented
hatching date. In both 1976 and 1977, chicks began fledging in mid-
July. The earliest chicks to fledge were on Andhapa Island.

In summary, the yearly cycle of the Western Gull consists of:

1) a territorial period beginning at least as ear]y as January; 2) an

incubation phase beginning with egg laying durirg the last ten days
of April and extending through the beginning of fegg hatching; 3) the
chick phase, which begins at the end of May and|lasts until most
chicks are fledged by 20 - 25 July (Fig. III- 34l From the end of
May through mid to late June, both incubation and chick rearing are
taking place. We know 11tt1e of the gull's activity patterns from
August through January

Reproductive Success

Clutch size of Western Gulls was documented on Santa Barbara
Is. for five years, and on other islands with sdmewhat lesser ac-
curacy for 1976 and 1977 (Fig. III-35). Averagekc]utch size varied
between islands and between years. The typical [Western Gull clutch
contains three eggs (Bent 1921). However, in the Channel Islands, a
variable proportion of the nests contain 4 - 6 ebgs (Fig. I1I1-36;
see Schreiber 1970; Hunt and Hunt 1973, 1977). |These supernorma]
clutches are the result of female-fema]e pairind (Hunt and Hunt 1977).

On Santa Barbara Is., clutch sizes were consistently high
except in 1978, when the average was 2.2 eggs/ndst In 1978, known

female-female pairs almost completely failed to‘kroduce supernormal

clutches. Within the study quadrats, there were no 5- or 6-eqg
clutches and only. 2.5% of the clutches had fourFeggs This contrasts
with a total of 8.6% and 8.0% supernormal clutcHes in 1976 and 1977
in the same quadrats. A similar situation was documented on
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Fig.I11-33. Phenology of Clutch In1t1at1on Westérn Gulls
Santa Barbara Is.

Numb
Fo

Mean
In

Stan

Mode

o

1972V 19732 19753
er of Nests 390 1397100
Clutch Al May 2 May 12 May
itiation Date
dard Deviation - — 7.01
- 3 May 13 May

19764
146
2 May
6.88
13 May

19774 19785

122 77

11 May 11May

7.74 8.08

6-9 May 1 May

Estimated from Hunt and Hunt 1976 using hatching dates to
estimate laying dates.

Hunt, unpublished data; complete data collected only from

26 April - 8 May

Individual nests staked throughout colony

Nests located in 5 "BLM" quadrats

Hunt, unpublished data, collected in a manrier comparable to
1975-1977; nests located in 5 "BLM" quadrats
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Fig. I11-34.Timing of Breeding of Western Gulls - Channel Islands, 1975 - 1977

12 April

15 June

15 August +

Fledging

Hatching

10 May

Egg Laying ' 13 June

Egg-Laying

11 July Hatching
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Fig. III-35. Clutch Size of Western Gulls on the Channel Is]ands

Prince Is. Gull Is. Anacapa San Nicolas Santa Bird Rk. Bird Rk.
Year San Miguel Santa Cruz Is. Is. Barbara Is. Catalina San Clemente
19651 2.4(28)*
1966 : 2.5(25)
1968 2.8(273)
19723 2.8(63)
1973 2.9(104)
1974 2.9(65)%  2.8(29)°
1975 . 3.0(23)
1976 2.6(211) 2.6(35) 2.9(66) 2.3(46) 2.64(155) 2.8(26)  2.4(21)
1977 2.5(60) 2.6(53) 2.8(99) 2.6(45) 2.8(137) 2.4(12)
1978° '2.2(79)

*(N=Number of clutches in sample).

From Hérper, 1974,

O N B W =

From Hand, unpublished data.
Hunt, unpublished data collected in a manner comparable to 1975-1977.

From_Schreiber, 1970, using data collected on 22 May 1968.
From Hunt and Hunt, 1973.
Hunt, unpublished data.
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Fig. I11-36. Distribution of Clutch Size

Island/Year N c/1 C/2 ¢/3  ¢/&4 /5 /6

Bird Rock, Catalina, 1965 24 .25 13 .58 .04 .00 .00
san Nicolas, 1968 273 .06 15 .73 .04 .01 .01
Santa Barbara, 1972° 63 .08 19 .62 .06 .05 .00
Santa Barbara, 1973% 104 .05 18 .69 .03 .04 .01
Santa Barbara, 1974% 65 .08 11 .68 12 .01 .00
santa Barbara, 1975 23 .04 13 .70 09 .04 .00
Santa Barbara, 1976 155 .12 23 .57 .08 .00 .01
Santa Barbara, 1977 137 .07 26 .68 .05 .03 .00
santa Barbara, 1978 79 .24 33 .4 .03 .00 .00

y PU. .

“From Harper, 7/ S
2From Schreiber, 1970, using May 22, 1968 data. :

3From Hunt and Hunt, 1973.

4Hunt; unpublished data.
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Western Gull: Breeding Biology (continued)

San Nicolas Island. In 1968, average clutch sizi was high (2.8) and
6% of the nests contained supernormal clutches. }|In 1976, in the
established quadrats, no nests had more than 3 efjgs and average clutch
size was very low (2.3). In contrast, on Anacapé Is., the average
clutch size was consistently high in 1976 and 1977 (2.9 and 2.8 re-
spect1ve1y) yet supernorma] clutches were very Fare (one was found

in 1976 and none were seen in 1977) The other [islands averaged
about 2.5 eggs/nest.

On Santa Barbara Is., it was found that the timing of clutch
initiation varied with clutch size (Figs. III- BqL 38 and 39); small
clutches ( 1 and 2 eggs) and supernormal clutches were laid later in
the season than typical three-egg clutches. Thé’sma]]er, later
clutches may have been produced by inexperienced birds breeding for
the first time, or they may have been replacemeﬁ& clutches of birds
whose first c]utch was lost. Supernormal clutches may be laid later
in the season because the two females producing |the eggs do not
benefit from courtship feeding by a mate and, therefore, they may have

to spend more time away from their terr1tory for%g1ng (Newman et al.
in prep.). A

Incubation - Since nests on Santa Barbarg Is. were checked
every day in 1976, it was possible to calculate]how long each egg of
a clutch was incubated. Using only nests in which all eggs survived
to hatch (n = 117 eggs), the average 1ncubat1on[t1me was 28.8 days .
(SD = 1.4, range 25-31). Assuming the first egy taid was the first to
hatch, and similarly for the second and third e{lg, incubation times
were ca1cu1ated for éach of the eggs separate1y“(F1g 111-40).
Western Gulls usua]ly lay one egg every other dely until a clutch of
three is complete.” Hence, the last egg is 1a1d on the average,
four days after the first, but it hatched only ! 4 days later than the
first. This indicates either that Western Gu11< did not incubate
their edgs cont1nuous]y until the clutch was comp]ete or that develop-
ment was accelerated in the last egg laid to enflance synchrony of
hatching (Brown 1976).

Hatching Success - Hatching success of eqgs 1is reported in
Fig. III-41. Due to the differences in habitat}on the islands,
changes in the exposure of the colonies to human disturbance and :
variation in methods of collecting data, it was]difficult to compare
hatching data on different islands in different]years.

Hatching success on all islands was re1a1ed to clutch size
(Fig. 111-42). The most successful clutches coptained three eggs,
while hatching success declined in nests with cbrresponding]y fewer
eggs. The extremely Tow hatching success of supernormal clutches
(greater than 3 eggs) was the result of infertiflity due to female-
female pairing described by Hunt and Hunt (1977D On Santa Barbara
Is., hatching success fluctuated from 67% in 1972 to 32% in 1975,
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Observations began on 29 April.

indicates mean initiation
date

ALL CLUTCHES INITIATED
(n.= 154)

6 EGG CLUTCHES INITIATED

NO 5 EGG CLUTCHES INITIATED
IN THE SAMPLE

4 EGG CLUTCHES INITIATED

NUMBER OF CLUTCHES

3 EGG CLUTCHES INITIATED

2 EGG CLUTCHES INITIATED

P

1 EGG CLUTCHES INITIATED
am _ S
30 1 3 5 7

Fe]at1on to c]utch s1ze

C]utch 1n1t1at1on dates-énd the1r
in Western Gulls, Santa Barbara Ish

, 1976.
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.~ Figure III-38.
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Fig.111-40. Incubation Times of West
Santa Barbara Is., 1976
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Average
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ern Gull Eqgs,
!

|

- Incubation ﬁtandard

] N Period Deviation Range
First Eqq 35 29.9 1.0 28-31
Last Egg 35 27 .2 % 0.7 26-28
A1l Eggs 105 28.5 1.4 26-31
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Fig.111-41. Hatching Success of Western Gull Eggs

Prince Is. - San Nicolas Santa Barbara Bird Rock
Year San Miquel . Island Island Catalina
1965 | .76(59)1,2
1966 | : .80(67)2
1968 o .55(150)°"
1972 | | .67(177))3
1975 .32(68)
1976 .60(12) .45(106) .51(406
1977 .70(147) .48(120) .53(384
1978 , .34(175)4

L(N=number of eggs)

2from Harper, 1974

3fr6m Hunt and Hunt, 1973
4from Hunt, unpublished
Sfrom Schreiber, 1970
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Fig. 1I11-42.Hatching Success of Western Gull Eggs in Relation to Clutch Size

Island/Year C/4 C/y | C/4 - U, C/g C/g
Bird Rock, Gatalipa, 19651  .33(6)* .33(6) .88(52) .75(4) —_ —
San Nicolas Is., 19682 .30(10) .69(48) .72(297) .02(48) .00(20) .00(6)
Santa Barbara, 19723 :20(5) .46(24) - .75(117) .07(72) .00(30) —
L Santa Barbara Is., 1975 .00(1) .33(6) - .63(48) - .00(8)- .00(5) e
T Santa Barbara Is., 1976 .10(10) .46(68) .64(270) .04(52) _ .00(6)
@ Santa Barbara Is., 1977 .10(10) .46(44) .64(282) .00(28) .10(20) — i
Santa Barbara Is., 1978 .00(19) 17(52) .51(96) .12(8) e —
el 'k‘l —tnambasnma Em e\

TR ST O TS e g 55
Yarper; 1971
25¢B}é16é9,,19i6 i

3hunt and Hunt, 1972, 1977

4Hunt unpub]ished




Western Gull: Breeding Biology (continued)

when a larger percentage of supernumerary clutche

in any other year. Hatching success was very siq
1977, but it decreased significantly in 1978 wit}
that were monitored in the two previous years.

v On San Nicolas Is., Schreiber (1970) repoy
eggs hatched in 1968. He also noted that clutche
eggs usually failed to hatch. When these were di
culations, hatching success increased to 70%. Dd
this study, only one supernumerary clutch was fol
(5 eggs; 1977), and hatching success was low, sid
originally by Schreiber (41% in 1976; 48% in 197;

During the present study, visits to Santa
made- too infrequently to obtain data on hatching
Harper (1971) tabulated hatching success of diffe
on this island. When these were averaged, 76% ol
1965 and 80% hatched in 1966. Compared to. the h:
Western Gulls on other islands (approximately 50
very high. : )

Fledging Success - Chick survaa] and the

duced per nest fluctuated between islands and fr¢
individual islands (Figs. III-43 and 11I-44). Or
we found an important difference between chick p{
1978 versus other years. In 1976, chick survival
duced as was, to a lesser extent, chick producti¢
1978, in spite of high chick survival, the produ
greatly reduced due to high egg mortality. Thest
success were partially related to declines in fol
pecially of Northern Anchovy (Engraulis mordax),
~below. (Our data for other islands were not ade¢
parisons.)

Egg and Chick Mortality - Factors depress
include food availability, weather, disturbance-
‘Tast two factors were particularly severe probler
Island. Female-female pairing and the associate!
clutches most prevalent on Santa Barbara Is. dur
earlier on San Nicolas Is. (1968), also contribu
success due to the presence of large numbers of
(Fig. 11I-36). However, since 1975, relatively
clutches have been found on any of the Channel I
Santa Barbara Island.

In 1977, on Santa Barbara Is., eggs that
broken open to determine the cause of mortality
majority of these eggs (63%) showed no apparent
phenomenon was widespread, occurring in 41.6% of
in the study quadrats (n = 137), and the occurre
eggs was not restricted to supernumerary clutche
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s were followed than
ilar in 1976 and
in the study quadrats

ted that 55% of the
s with more than 3
opped from the cal-
ring the course of
nd on San Nicolas Is.
ilar to that found

).

Catalina Is. were
success. However,
rent sized clutches
the eggs hatched in
tching success of

), these figures are

number of chicks pro-

m year to year at _
Santa Barbara Is.,
oduction in 1976 and
was markedly re-

n per nest. In

tion per nest was’
drops in nesting

d abundance, es-

as will be discussed
uate to make com-

ng breeding success

nd predation; the

1s on San Nicolas
supernumerary

ng the 1970's and

ed to lower hatching '

nfertile eggs

iew supernumerary

lands other than

1id not hatch were
Fig. 111-45); the
levelopment. This
the clutches laid
ce of undeveloped
;. While this
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Fig. I1I1-43.Proportion Western Gull Chicks Surviving

7 ~__Island , -

Anacapa Prince Is. San Nicolas Santa Barbara Bird Rock
Year Island - . “San Migueél Island Island Cata]jna;
1965 71(44)1
1966 .55(62)
1972 .85(99)2
1975 | .91(32)
1976 .77(17) <.56(36) .83(48) .70(207)
1977 ' .80(48) <.91(58) ,96(203)

.91(59)

1978

(N=number of chicks hatched)

THarper,1974
2Hunt and Hunt, 1977
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Fig.I111-44. Hestern Gull Chicks Produced per Breeding Attempt

X "~ Anacapa Prince Is. ~San é?lg?gs Santa Barbara " Bird Rock
Year Island San Miguel Island Island Catalina.
1965 | | ' ‘ 1.30(24)1
1966 | .96(25)
1972 1.33(63)3

1974 | | .59-.69(29)2
1975 : ‘ 1.26(23) 1.3-1.8(25-30)
1976 431.20&4]) < .71(28) .87(46) 1.00(148) >.77(26)

1977 ---" 1.00(35) | 1.42(137)

1978 ; - 0.68(79)%

(N=number of nests with eggs laid in them)

1Harper, 1974
2Hand, J., unpublished data
3Hunt and Hunt, 1977

_ 4Hunt, unpublished

5During a boat survey of the north side of Anacapa Is. on 16-18 July, 1977, at least 1845 large qull
chicks were present. Most of these qulls had already fledged; all gulls counted were at least 500 g.

The ‘majority of these fledglings were associated with Middle Is.(95 East, 1296 Middle, 453 Hest).

““Additional chicks were undoubtedly missed due:to their cryntic.coleration-and other difficulties

associated with censusing from a very small inflatable boat.




‘ Fig. I11-45,Causes of Egg Mortality in Western Gulls, Santa Barbara Is., 1977

Proportion of Eggs Lost

Clutch Number of Number of No Apparent Missing; Pre- Died During . ‘Damaged.. Embryo Died;

Size Nests . Eggs Lost Development sumed Eaten  Hatching ~in Nest Cause Unknown
] 10 9 .20 .70 .00 .00 .00
2 22 24 .23 .25 ' .02 ' .04 - .00
- 3 94 112 .24 .08 .01 .01 . .02
- | . | A
N 4 7 28 .89 .07 , .00 _ .04 ' .00
5 4 18 ' .70 .20 , .00 .00 .00
6 0 —_ — — — ' —_— —_—

Total 137 191 .63 .24 .02 .04 .03
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- Since qulls on Prince Island nested slightly late

Western Gull: Breeding Biology (continued)

phenomenon is not understood, the high proportion

of "undeveloped"

eggs may be the result of exposure to solar rad1at1on at an early
stage of development. Alternatively, the eggs may|simply have been
infertile. Conspecific predation, especially commpn in small (one-
and two-egg) clutches was the second most 1mportant cause of egg mor-
tality. In all, 24% of the eggs. laid simply d1sappeared. Since the

only known predator of Western Gull eggs on Santa

Barbara Is. was

Western Gulls, it was assumed that all eggs that d1sappeared from the
study areas were eaten. Damage to the eggs in the nest, death of

well-developed embryos from unknown causes and ch1
hatching were also sources of egg mortality. In h1

cks dying during
s study on San

Nicolas Is., Schreiber (1970) found the same tvpe" of egg mortality

in approximately the same proportions.

Weather was also a important factor caus1ng egg mortality. 1In
May 1977, unseasonal rains caused damage to the nests built on sparse-
1y vegetated slopes. These areas were not well represented in the

study quadrats on Santa Barbara Is., and thus did

not figure very

prominently in the mortality figures. In some nests, eggs were washed '
out of the nest and down to the bottom of the s]ope. In other nests,

mud was deposited in the bottom of the nest cement
position. The affects of rain were most pronounce

ing the eggs in
d on Scorpion Rk.,

Santa Cruz Island. On 19 May 1977, the entire ro¢k was surveyed for
Western Gull nests. It was est1mated that 15 - 26% of the nests con-

tained at least 1 eqg covered by mud or cemented t
nest. In several nests, the entire clutch of egg<
ing only the tops of the eggs visible. Therefore!
eggs lost in this fashion may be low, as some egg¢
covered.

In 1976, a heat wave coincident with the pe¢
resulted in the death of several pipping eggs and
the last twenty years (excluding 1976) the average
Avalon Pleasure Pier, Santa Cgta11na Is. for 21 -
In 1976, the average was 85.6°, and op four conse
June) temperatures were at or over 90 (c11mato103
fornia U. S. Environmental Service, 1957 thru 197
wave, most active nests on Santa Barbara Is. had
other nests contained hatching or near-hatching el
time that chicks and embryos are most vulnerable
weather (Vermeer 1963) Over half (51.6%) of the
dead on this colony in 1976 died during this eigh
is probable that some unhatched eggs were a]so ki
no quantitative data were available.

Hence, the heat wave that was recorded on
may have been partly responsible for the lower ch

o the bottom of the
was covered, leav-
our estimate of
were completely

ak hatching period
many chicks. Over
temperature at o
28 June was 69.4".
utive days (24 - 27
ical data: Cali-
). During this heat
Jioung chicks, and
jgs. It is at this
0 extremes in

62 chicks found
:-day period. It
led by heat, but

santa Barbara Is.
ck survival in 1976.
~ than gulls on

Santa Barbara Is., chicks were even smaller and m
heat during this time.
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Western Gull: Breeding Biology (continued)

Low accessible stocks of a major prey item
Northern Anchovy, was probab]y another major dete
chick’ survival rate observed in 1976 (see discuss
causes of chick mortality were predation by islan
Is. only) and deformity (one chick was hatched wi
died within three days), and attacks by neighbori
conspecific predation resulted in far less chick
in the Channel Islands than is true in most gull
This is probably because many spec1es of gulls ne
colonies than do Western Gulls in the Channel Isl
1976a, 1976b).

Disturbance - In 1976 and 1977, attempts w
gate the affects of research act1v1t1es (i.e. gro
bance) on the reproductive success of the gulls o
because several investigators have shown that chi
searchers often run onto neighboring territories
by neighbors. (Gillett, Hayward and Stout 1976;
1976; Fetterolf, ms.) In 1976, all five quadrats
were checked daily during incubation. Once chick
chicks in three quadrats (A,C,E,) were checked da
fifth day. In two quadrats (B,D,), chicks were ¢
two days but never handled. In 1977, quadrats A
turbed than B, C and D. The less disturbed grids
4 days, and the chicks were not handled. The mor]
were checked every two days, and young were weigh
Unexpectedly, the major affect of researcher dist
Barbara Is. occurred during the egg stage and not
(Fig. III-46). 1In both years, a higher proport1&
- the quadrats which were entered somewhat less fre

chicks were not handled. Chick survival was esse
all.quadrats. :

As expected, the percentage of eaten eggs
embryos was slightly higher in the more disturbeq
the only pronounced difference between the distur
turbed quadrats was in the number of dead eggs wi
velopment. Hence, although it is evident that di
detrimental to eggs, the exact way in which the €
was not clear.

of Western Gulls,
iminant of the low

on below). Other

1 foxes (San Nicolas
th a stump leg and

'g gulls. However,
0ss in Yestern Gulls
species elsewhere.

st in much denser
inds (Hunt and Hunt

3re made to investi-
ind based distur-

1 Santa Barbara Is.,
ks disturbed by re-
ind are thus killed
Robert and Ralph

on Santa Barbara Is.
s started hatching,
ily and weighed every
recked every one to
aind E were less dis-
were checked every
>.disturbed quadrats
>d every fourth day.
arbance on Santa

the chick stage

n of eggs hatched in
quently and in which
ntially the same in

and dead eggs with
quadrats. However,
ped and less dis-

th no apparent de-
sturbance was most
ggs were affected

One possible explanation for the high prop
oped" eggs in the more disturbed quadrats may be
exposure to solar radiation. In 1978, Winnett an
data) found that the air space temperature within
eggs exposed to ambient temperature and solar rad
that experienced within an unattended nest exceed
lethal for chicken embryos of the same age w1th1n
their sample size was small (12 eggs tested), theji
to indicate that very young embryos (incubated 1
more susceptible to overheating than older embryg
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ortion of "undevel-
overheating during

d Murray (unpubl.
some Western Gull
iation typical of

ed that reported as
one hour. Although
ir evidence seemed

- 2 days) may be

s. Furthermore,




Fig. 1I1I-46.Affect of Research Activity on Western Gull Reproductlon,
Santa Barbara Island, 1976 and 1077

1976. - | - 1977 |
: Proportion  Proportion Proportion - Proportion
Treat- ‘ Number of Eggs of Chicks Number of Eggs of Chicks
Ment Grid of Eggs Hatching - Surviving Grid = of Eggs Hatching  Surviving
Quadrats in. A 49 4 .60 B 66 .47 .97
which chicks : ‘
were weighed :
- C 75 .40 .67 o 44 .52. 1.00
— E 122 .43 .74 D 136 .48 .94
e TOTAL 246 .42 .69 246 48, .96
[82) . .
Quadrats in~ g 69 .42 .55 _ A 41 46, .89
which chicks :
were not D 94 .80 .77 ’ E 97 .67 .98
weighed _ . : v T _

TOTALC ' 163 .64 71 138 .61 .96

1976 AND 1977
"Highly Disturbed" "Disturbed"

Number of Eggs 492~ 301
% Eggs Hatching 45 62
% Chicks Surviving 83 82




Western Gull: Breeding Biology (continued)

Winnett (unpub]. MSc. thesis) found that egg mort
occurrence of apparently undeveloped eggs, in Wes

Santa Barbara Is. was directly related to the amd
spent off of their eggs.

Grthh Rates - Variation in growth rates f
chicks occurred from one year to another and bety
years (Fig. I1I1-47).
every 4 - 6 days throughout the season, growth rg
in 1976 than in 1975 and 1977.
higher than those found on any of the other Chani
same years. Growth rates of chicks weighed only
were the lTowest recorded in the Bight in 1975 ang
creased significantly in 1977. Growth rates obt:
on Bird Rk., Santa Catalina Is. in 1976 were amor
corded for the Channel Islands in that year. The
were probably related to. the availability of (hun
by from boating activities, Avalon and the settle

In past studies, growth rates of young gul
important predictors of chick survival (Hunt and
Santa Barbara Is. (1972 - 1978) growth rates were
Western Gull chick survival (r? = 0.77, p < .05)
rates were associated with lower chick survival,
rates the correlation between growth rate and ch;
tight. Hunt and McLoon (1975) found that gull ct
parents became more susceptible to attack by neig
owners than chicks that had been fed. The resuli
(1976a, 1976b) indicated a threshold above which
did not increase chick survival. Thus, any factc

Hence, any nest neg]eci
turbance could contr1bute significantly to egg dé

On Santa Barbara Is., where;

On San Nicolas I¢.,

make longer foraging trips, such as flying incre:
food or having to search for less available food
in Tower chick survival.

Dispersal of Young Gulls

Once young gulls fledge from their island
perse along the mainland coast. Since 1972, the
Western Gulls from natal colonies has been studie
prior to fledging and examining return informati¢
gull chicks banded on each island are summarized

The dispersal pattern of these young gu11‘
analyzing U.S.F.W.S. band returns and sightings (
reported by our staff and the general public. OS{
to dump sites from San Diego to Tejiquas (34.5°N
much of the data (see Appendix 4 for exact locat
data presented here include observations and rept
to May 1978. Part of this information was previs
Hunt. and Hunt (1974).

I1I-126
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correlated with
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ck survival was less
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Fig. III1-47.Growth Rates of Western Gull Chicks
Island ,

Anacapa Prince Is. San Nicolas Santa Barbara Bird Rock
Year Isiand San Miguel Island Island Catalina
1972 26.0(73)1
1975 18.2(3) 31.5(11) 29.0(14)
1976 24.7(3) 18.7(8) 28.8(42) - 22.2(82) 29.4(10)
1977 29.9(54) 29.9(115) -
1978 26.2(20)2

(N=number_of_chicks_on_which_arowth_rates_in_qrams/day_were_measured

lfrom Hunt and Hunt, 1976

2Hunt, unpublished




Fig. I1I-43.Numbers of Western Gull Chicks Color-Banded bn the Channel Islands through July 1977

: : San Miguel . Bird Rock ’éanta Cruz '
Year Santa Barbara San Nicolas (Prince Is.) Anacapa Santa Catalina Gull Is. Scorpion Rk. TOTAL'

1972 224 — -~ — — - —_ 224

1975 ° 143 —_ —_ - — ’ -_— —_ 143

1976 452 446 1]3‘ 67 22 : 15 0 1115

1977 377* | 380 283 ]37 7 4 106 . 1294
= Total | : -
= Color 1196 826 396 204 29 19 106 2776
co Banded ‘ :

% Total , :

Color 43.0 . 30.0 14.0 : 7.0 ‘ 1.0 1.0 4.0

Banded :

*An additional 514 adult Western Gulls were color-banded on Santa Barbara Island in 1977
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coastal areas is characteristic of this species

Western Gull: Breeding Bio]égy (continued)

A total of 139 observations of colorbandec| juvenile Western
Gulls were reported. The overall return rate for| U.S.F.K.S. bands

from the Channel Islands was 3.0%. The recovery

rates for the

different breeding colonies are shown in Fig. IIl-49; they ranged
/

from 0% to 5.3%.

The geographic distribution of the recover

ies of bands on 1st-,

2nd- and 3rd-year Western Gulls are shown in Figé. I111-50 to III-52.
In this study, the “first-year" Western Gulls indluded birds from

1

time of fledging until the following July, at whach time they were

designated second-year birds and so on. Since t
colorbanded juvenile gulls were concentrated alor
Southern California Bight where our observers woi
of bands reported to U.S.F.Y.S. are presented. /
persal patterns for the individual island populaj
specific patterns, data for all islands were coml

A1l juveniles clearly concentrated along !
were sighted more than five miles inland, and on
seen in open waters west of the Channel. This s

Devillers et al. 1971). Along the coast, the re
Shelter Cove, California in the north to Rosarit
the south. The majority of the returns were frof
area and from She coast&ine directly east of Bhe
Clemente (33.5°N; 117.7 W) and Ventura (34.25°N;
consistent with Coulter's (1977) finding that gu
Islands generally did not disperse great distanc
the geographic distribution of the different age
markedly. Bands from first-year birds were reco
range of localities along the California coast,
of band recoveries from older age classes were p
stricted to the Bight.

d. Food Habits

Western Gulls used a wide variety of food

of our findings is presented in Appendix 3. Fig

the most important foods fed to Western Gull chi
where an adequate number of samples were obtaine
70% of the diet consisted of fish. Major compon
varied from one island to another; squid was of .
at Prince Is., surf perch was prevalent at Anaca
and sauries were most important at Santa Barbara

Foods taken at each colony varied from ye
not surprising as an opportunist species such as
might be expected to shift the composition of it

e sightings of the

g the shores of the
ked, only recoveries
nd, since the dis-
jons showed no colony
ined.

he coast; no birds

y one juvenile was
rict preference for
f gull (Coulter 1977;
urns ranged from

, Baja California in
1 the Channel Islands
islangs between San
119.2°W). This was
1s from the Channel
»s.  Interestingly,
classes differed

ered from a wide
thile the distribution
rogressively more re-

5; a detailed list
I11-53 summarizes
tks on those islands
d. Generally, over
ants of the diet
particular importance
sa Is., and anchovies .
Island. ‘

ar to year. This is
the Western Gull
s diet with changes

in the availability of prey. However, this f1e%ibility in foraging
habits does not apparently enable this species tp resist a temporary

111-129




Fig. I1I-49.Western Gull Dispersal Data Base

» ' Page 1 of 2
A. USF & WS Bands Recovered 1972 - May 1978
San Santa San Santa © Santa San.
Age - Miguel Is. Cruz:Is. Anacapa Is. Nicolas Is. ‘Barbara Is. Catalina Is. Clemente IS, TOTAL
Ist Yr. 4 2 3 10 26 2 0 47
2nd Yr. 6 1 2 8 o o 0 42
3rd Yr. 0 0 0 0__ 6 0 0 6
— Total .
= Bands 10 3 5 18 56 3 0 95
~  Recovered '
w
(]
Total :
Birds 551 97 154 881 1393 57 19 3152
Banded ’
k Re- 1.8 31 3.3 2.0 4.0 5.3 0 3.0

continued . . .
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Fig. 111-49. (continued)

_ . - Page 2 of 2 °
B. Color-Band Sightings through August 1977
| San Santa ‘ San Santa . Santa San -
Age Miguel Is. Cruz Is. Anacapa Is. Nicolas Is. Barbara Is. Catalina Is. Clemente Is. TOTAL
Ist Yr. - 9 2 8 26 1 0 0 86
2nd Yr. 6 1 4 19 15 5 0 50
3rd Yr. 0 0 0 0 3 0o 0 13
Total , . ,
Sighted 15 3 12 45 59 5 0o 139
Total . : . s ‘
Banded 369 125 204 826 972 29 0 2552
: 3.8 2.4 5.9 5.4 6.1 17.2 0 5.4

Sighted
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6‘
d Fig.I11-53. . Foods Commonly Fed to Western Gulll Chicks
1975 - 1977
Percent Occurrence
® g ' - Santa
. Island ~ Prince San Nicolas Barbara Anacapa
N _ 87 76 - |250 36
® Euphausiacia 0 7 4 0
Cephalopoda 28 16 6 11
Engraulis mordax 5 14 24 11
® Cololabis saira 1 o1 30 8
Sebastes spp. - 14 9 6 17
Perciformes 1 ' 5 2 25
¢ Sea Lion placenta 3 18 4 0
Garbage, offal 7 3 6 14
®
®
" ITI-135
®
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Western Gull: Food Habits (continued)

scarcity in a preferred food. In 1972, Hunt and

Hunt found that on

days when the percentage of anchovies in the dielis of chicks was re-
duced on Santa Barbara Is., the percentage of em'ty chicks increased

s1gn1f1cant1y (Hunt and Hunt 1973).

Repeated studies of foods used and of the

reproduction effort

of gulls on Santa Barbara Is. also demonstrated {he Tinkage between
production of young and the availability of a sp<c1f1c food. Fig.
I11I-54 shows the percentage by weight of differellt kinds of foods used

in four years (1978 data are not yet available).
the steady drop in the use of ahchovies, the rep
by sauries in 1977, and the reduced use of fish
creased use of anchovies directly parallels a dr
pairs of Western Gulls attempting to breed on Sa
(Fig. III-55). The correlation between numbers
the percentage of anchovies fed to chicks (an in
their availability) is statistically significant
p < 0.01).

The availability of anchovies, and of fis
related with chick growth rates and chick surviv
(Fig. II11-56; chick survival vs. percent fish,
chick growth rates vs. percent fish, r2 = 0. 95
in 1976, when anchovies were not ava1]ab1e and t
to take their place, reproductive success was re
Reproduct1ve Success for additional affects of w
tality in 1976). Although data on chick diets f
available, anchovies, which were scarce early in
ported to be available when chicks were being fe

high survival and growth rates in 1978 suggest d

not seriously Timiting during the chick phase or
growth rates of chicks were high because parents

In particular, note
acement of anchovies
n 1976. The de-

p in the number of
ta Barbara Is.

»f breeding pairs and
lirect measure of

(r2 = 0.987,

' in general, is cor-
11, as well.

= 0.91, p < 0.02;

> < 0.01). Thus,
lere were no sauries
juced (also see
rather on chick mor-
or 1978 are not yet
the season, were re-
d. The relatively
ither that fish were
that survival and
were required to

feed,.on the average, fewer young (as a result o
hatching failure occurring earlier in the season

e. Foraging Areas

f the widespread

).

In order to identify important foraging a
Western Gulls, an extensive colormarking progran
four of the Channel Islands (Figs. III-57 and II
San Miguel, San Nicolas and Anacapa Islands). N
sightings were of gulls colormarked on Santa Bay
Is. (Fig. II1-59). The extremely low return rat
Is. and Anacapa Is. were probably due to dyeing)
1y, the Victoria Green and Azure Blue crysta]s U
generally failed to penetrate the gull's plumage
were permanently marked. The few sightings repg
in 1976 and 1977 are plotted in Figs. III-60 anc
sions concerning the foraging patterns of these
made. However, the foraging patterns of breedir
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reas for breeding

was conducted on
[-58; Santa Barbara,
ost of the reported
bara Is. or San Miguel
e; fqr San N1co1as
sed on these islands

, and very few birds
rted for these islands
I111-61; no conclu-
populations can be |

g Western Gulls from
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Fig. II1I-54. Foods Commonly Fed to Western Guljl Chicks
Santa Barbara Island
Percent By Weight

Year 1972 1975 1976 1977
N 157 18 79 153
Loligo opa]escené 13 0 4 3.
Engraulis mordax 42 32 28 18
CoTo]abis saira 3 | 4 7 53
Sebastes spp. o . 0 13 3
A1l fish 78 ., 8l 67 88
Sea Lion placenta 0 4 15 1
Garbage and Offal 0 0 13 3




Fig.55 Number of Western Gull Breeding Pairs on
Santa Barbara Island and Percent by Ne1ght
Anchovy Fed to Chicks
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Percent Fish in Diets, Western Gull Chicks
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Fig.I11-57. Scheme for Color-Marking Adult Weste

the Channel Islands

Island

1975

1976
and
1977

Santa Barbara

- San Miguel

(Prince Is.)

Santa Barbara
San Miguel
(Prince Is.)
San Nicolas
Anacapa

Color

Red

Yel]ow/Green

Yellow
Red

Green
Blue/Purple
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Rha

Pig
Gr
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rn Gulls on

Dye Used

damine Red

ric Acid/Victoria
een :

ric Acid

Rha
Vig
Azy

damine Red
toria Green
re Blue/Purpie
Concentrate




Fig. IT1I-58.Numbers of Western Gulls Color-Marked on the Channel Islands, 1975 - 1977

1975 | | 1976 1977
No. of Gulls % of Nesting . No. of Gulls % of Nesting No. of Gulls % of Nesting
Island Dyed Population Dyed . Dyed Population Dyed Dyed Popu]ation Dyed
" Santa 850 37.0 423 17.5 304 19.0
Barbara - : - »
San 230 23.0 174 17.4 - 834 : 83.4
—  Miguel _
—  (Prince)
'I_‘
San 0 —_ 362 19.4 240 13.0
Nicolas .
Anacapa 0 — 188 3.8 212 4.0

TOTAL 1080 11.0 1147 11 1590 17.0




Fig. 111-59.

Sighting Rates of Colormarked Wes
Channel Islands, 1976-1977

tern Gulls,

vPercent of Marked
Population Sighted

1976
No. of No. of
Island Gulls Marked Gulls Sighted
Santa Barbara 423 168
San Miguel ,

(Prince Is]and) 174 80
San Nicolas 362 3
Anacapa 188 3

Total 1147 254
1977
Santa Barbara 304 5
San Miguel

(Prince Island) 834 14
San Nicolas 240 0
Anacapa 212 0

Total 1590 19

I11-142

39.7

46.0
0.8
1.6

22.1

1.6

1.7
0.0
0.0
1.2
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Western Gull: Foraging Areas (continued)

Santé Barbara Is. and San Higuel Is., as determi
tion of sightings of colormarked individuals, we

fied by the distribu-

e markedly distinct.

Gulls from Santa Barbara Is. foraged and loafed 5xc1usive1y at the

Palos Verdes Dump and the adjacent South Coast B
(Fig. III-62). In contrast, the San Miguel Is.

to the Tejiquas Dump and the Santa Barbara Transij

north of the city of Santa Barbara (Fig. I1I1I1-63)
islands were seen in greatest numbers at coastal
groups preferred the site closest to their nest
Apparently human refuse sites were a significant
nesting Western Gulls in the Channel Islands in
the 254 colormarked birds seen were observed at
lar censusing, only 22 colormarked gulls were se

such as beaches, marinas, p1ers, harbors, bays o}

coast in 1976.

In 1977, very few colormarked gulls were
elsewhere along the mainland coast. As shown by
collected on Santa Barbara Is., sauries were tak
that year and only a small amount of garbage was
It is 1ikely that gulls foraged on sauries close
1977, and few made the long trip to the Palos Ve

Interestingly, no colormarked gulls were-
San Pedro. This may have been due to the limite
tive colormarking program, as Targe numbers of a
were seen in these southern areas. These areas
by breeding birds from islands which we did not
Catalina, San Nicolas (which was not marked effe
and/or Los Coronados Islands.

- The distribution of the colormarked gull
did not vary throughout the two observation peri
August 1976 and 11 May to 24 June 1977); the qul

‘tanic Garden
qulls dispersed north
ere Station, just
Birds from both
dump sites, and both
olony (Fig. III-64).
coastal resource for
976; 213 (83.9%) of
lumps. Despite regqu-
:n at other locations,
sloughs along the

;ighted on dumps or
the food samples

'n in Targe amounts
used (Fig. III-54).
~ to the colony in
*des Dump.

aver observed south of
1 scope of our effec-
dult Western Gulls

nay have been utilized
nark, such as Santa
tively), San Clemente

sightings in the SCB
nds (26 May to 28
Is consistently con-

centrated in the same places. However, the numb
individuals sighted from visit to visit at a giv
greatly. A decline in the numbers of co]ormarke
towards the end of August 1976. This decline un
two factors: 1) a decrease in the visibility of]
dye faded and the birds molted, and 2) the dispe
the islands.

In 1975, a limited marking effort on Sant
in a modest number of sightings of marked gulls
Botanic Garden by the pubiic. The sightings wey,
the incubation phase but abruptly ceased when ch
It is not clear at present whether the shift in
tween the incubation and chick stages in 1975 wa
needs of adults switching to feeding young, or j
available fish stocks became exploitable at this

111-145

ar of colormarked

en location fluctuated
d gulls was observed
Houbtedly reflected
the markings as the
rsal of the birds from

a Barbara Is. resulted
at the South Coast

e numerous during

icks began hatching.
foraging activity be-
s related to changing
f previously un-

time,
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Figure 111-62

. Sightings of color-

marked Western Gull adults from
Santa Barbara Island:

O 1976 (168 sightings)

O 1977 (

5 sightings)
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Fig. 111-64.

*The numbers in parentheses'( ) are the calculat
sightings from that island.
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Numbers of Colormarked Western Gujils Sighted at
Different Coastal Habitats*, Charpel Islands,
1976-1977
1976 _ o Number of Gulls Sightad at:
- Non-dump At Sea/
Closest A1l Dump Mainland Near Total
Island Dump Site Sites Sites Islands Sighted
Santa Barbara 150 (89.3) 154 (91.7) 4 (2.4)|| 10 (6.0) 168
San Miguel
(Prince Is.) 37 (46.3) 54 (91.7) 17 (21.3) 9 {11.3) 80
- San Nicolas 0 (0.0) 3 (100.0) 0 (0.0) 0 (0.0) 3
Anacapa _2(66.7) _2(66.7) _1(33.3)] _0(0.0) _3
Total 189 (74.4) 213 (83.9) 22 (8.7) 19 (7.5) 254
1977
Santa Barbara - 2 (40.0) 3 (60.0) 2.(40.0 0 (0.0) 5
San Miguel .
(Prince Is.) 11 (78.6) 11 (78.6) 3 (21.4 0 (0.0) 14
San Nicolas 0 0 0 0 0
Anacapa 0 0 0 | 0 0
Total 13 (68.4) 14 (73.7) 5 (26.3 0 (0.0) 19
Grand Total 202 (74.0) 227 (83.1) 27 (9.9) 19 (7.0) 273

d percents of total




. Western Gull:

Foraging Areas (continued)

~ In addition to the colormarking program, @
learn more about the foraging patterns of breedin

using radiotelemetry (see Appendix 2 for methods
results). In total,
transmitters and re]eased
colony and forage in inshore waters.

1imited usefu]ness

- In summary, these data on foods and forag1
the hypothesis that Western Gulls prefer to forao
They will vary the
opportun1st1ca11y, taking the most available 1ten
garbage is not a preferred food type, either bECc
" nutritive value relative to fish (Hunt 1972) or t
For Santa Barbc
have adequate data, reduced availability of prefe
(especially anchovy and saury) resulted in reduce

fish close to their colonies.

are required to forage at dumps.

success.

ITI-149

20 breeding adults were capt
‘ The data suggested Uh
Gulls spend a 1ot of time in the immediate vicini
It is felt!
behavior of the harnessed gulls may have been atj

ttempts were made to
g Western Gulls

and details of

ured, harnessed with
at adult Western

ty of the breeding
however, that the
pical and thus of

ng areas all support
e on a variety of

ir diet, presumably
s. Apparently,

use of its Tow
ecause long trips

ra Is., where we
rred food items

d reproductive




Common Murre (Uria aalge)

a. Introduction

The Common Murre is a boreal, low-arctic s

sea cliff ledges on islands and coastal head]ands.

found in the north Atlantic, the eastern Arctic 4
from Japan to California, 1nc1ud1ng the Bering Se
eight subspecies listed by Tuck (op cit), only on
breeds in California. Nesting murres formerly oc
as San Miguel Is., but the southernmost colonies
Slide, Castle Rk. and Hurricane Pt., near B1g Sur;
Reynolds 1971).

b. Historical and Present Breeding Status

Common Murres bred in the Channel Islands

pecies that nests on
Colonies are

ihd the north Pacific
a (Tuck 1960). Of

e, U. a. californica,
curred as far south
are presently Devils
(Osborne and

in the Channel Is.

until 1912 but have

not been recorded breeding there since. Nesting
on Prince Island. The W.C. Bradbury collection g
eggs taken on 24 June 1885 (WFVZ 4377-4386). Str
visited Prince Is. in late July one year later, b
spicuously absent from his apparently complete 14
- birds on the island (nocturnal nesters generally
Burt (Peyton, unpubl. notes) took at least 13 egg
Hendrick and Appleton took between 20 and 50 sets
76219-76224; WFVZ uncat.; Appleton, unpubl. notes
three c010n1es of from 5 to 50 each nesting on tH
(1910) found about 100 pairs of murres breeding ¢
on Prince Is. on 15 June 1310, and his party co]]
of eggs (WFVZ 6172-6174, 32113 32114, 76217, 764
DM 1226, 1231). Wright and Snyder (1913) found "
of these birds on the high overhanging ledges"

"Numerous young" were present at that time, and a
were collected (WFVZ uncat.). Accord1ng to Willet
visited the island on numerous occasions in yearé
found no murres. He believed they no longer brec
(1939) and Bond surveyed the island on 18 April’ ]
only one bird on the island but were hopeful a cq
To our knowledge, however no breeding birds have

No Common Murres were found breeding at Py
the other Channel Islands during 1975, 1976 or 1¢
an adult murre was seen flying off the precipito
northwest side of Prince Island. However, this
seen on subsequent trips. The only other sighti
ated with the islands was one oiled bird seen on
of Prince Is. in 1977.

I1I-150

was documented only

ontains eight sets of

eator (1888)

ut murres are con-

st of nesting marine

excepted). H.C.

sets on 5 June 1905.

in June 1906 (WFVZ

) and found "two or

e island". Willet

n a precipitous cliff

ected at least 29 sets

18, WFVZ uncat.;

severa] small colonies

12 July 1912.

t least four egg sets
(1933), Pemberton

prior to 1933 but

there. When Sumner

939, they found

Tony still survived.

been seen there since.

ince Is. or any of
77. On 22 May 1976,

lls cliffs of the
iIndividual was not

g of a murre associ-
the intertidal rocks




Common Murre: Historical and Present Status (cortinued)

The disappearance of nesting Common Murré

parallels the disappearance of the Tufted Puffin
large alcid which once had its southernmost nest

¢l from the Bight
!| which is another
iing colonies in the

Channel Islands. Ainley and Lewis (1974) have a1tempted to correlate

the decline of the Tufted Puffin in California wj
Pacific Sardine during the 1940's. As Common Mu

lth the demise of the
res were already

‘absent by the late 1920's, other-factors were un¢oubtedly responsible
for their disappearance. Since the tiny colony ¢t Prince Is. was so

far south of the nearest murre colony at Big Sur
repeated visits by early egg collectors, coupled
bility of recruitment from other colonies, could

it seems 1likely that
with the slim possi-
have eliminated

murres as a breeding species from the Bight. Hovlever, the possibility

of climatic changes cannot be discounted.
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~ is at Santa Barbara Is. in the Channel Islands.

~Is. (possible oversight). The first estimates o

Pigeon Guillemot (Cepphus columba)

a. Introduction

Pigeon Guillemots breed throughout the Ber,
across the Aleutian chain, and south to Southern
1963). The southernmost breeding colony in the E

ing Sea region,
California (Udvardy
astern Pacific Ocean

have been seen at least as far south as Islas Loa
Northern Baja California (Jehl 1977; D. Povey, pe

b. Historical and Present Breeding Status

San Miguel Is]and

Willet (1910) reported guillemots breeding
San Miguel Is. area in the summer of 1910. At l¢
were collected from San Miguel Is. proper by Will
9 and 23 June (WFVZ 6167; WFVZ uncat.; DM 3399, :
Snyder (1913) merely mention that "numbers were ¢
caves on Prince Island" on 12 July 1912. Sumner
several off of San Miguel Is. but did not report

were provided by Craig and Sheppard (unpubl. not
200 pairs at Prince Is. in 1965. Crossin and Br¢
the area on 15 May 1968 and noted small numbers

Is., Castle Rk., and San Miguel Is. adjacent to

also reported a single incubating bird on Castle
was at San Miguel Is. from 28 'May - 7 June 1968.
estimates were as follows:

¢
I

San Miguel Is.: 40 + 5 active nests in t

However, individuals
Coronados, off
rs. comm.).

in the Channel Is.

commonly around the
ast four egg sets
et's party between
400). Wright and
een entering low
(1939) and Bond saw
seeing any at Prince
breeding numbers
s), who estimated
wnell (1968) visited
ffshore around Prince
rince Island. They
Rock. Huber (1968)
His population .

e Bay Pt. area

(east of Cuyler Harbor) with two nests foiind. 70 + 5 active

nests between Bat and Hare Rocks.
Prince Is.: Maximum 200 individuals.
Castle Rk.: 30 individuals noted.

Present Status - The secretive nature of Jjuillemot nesting

habits made estimation of colony size difficult.

As small fluctua-

tions in nesting numbers were almost impossible |to detect and since
no gross changes in numbers or colony location wzre noticed during
the three years of study, a single estimate of tpje breeding popula-

tion at each major colony site is given. On San

Miguel Is. proper,

approximately 200 pairs nested: 140 from the Balt Rk. area north to

Harris Pt. and 60 in the Bay Pt. area east of Cu

yler Harbor. At
Prince Is., 150 pairs nested, and another 100 in

rs bred on Castle

Rk. (Fig. III-65 ). However, wide fluctuations [vere noted in the
number of guillemots that foraged in the waters |immediately adjacent

to these last two locations. For example, on 22

May 1976, 656

guillemots were recorded during an inshore survey of Prince Is.; on
9 June only 199 were present. The total popu]at?on of Pigeon

I11-152
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Figure 111-65. Pigeon Guillemots at San Miguel Is., May-June 1976.
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Pigeon Guillemot: Historical and Present Status

(continued)

Guillemots in the San Miguel Is. area was estimated to be 450 pairs.

Santa Rosa Island

Locations and numbers of breeding Pigeon Guillemots have never

been clearly defined at Santa Rosa Island. This
corded as a "common resident" by Willet (1912).

species was re-
Twelve individuals

were seen there between 12 and 15 July 1968 (Diamond, unpubl. notes).
Thirty birds were counted in Beechers Bay on 6 August 1973, three

were seen at the mouth of Lobo Canyon on 7 August| 1973, and four were

seen in the same area on 25 April 1974 (Jones, unjpubl. notes). How-
ever, none of these counts were representative of| the island's breed-
ing population; they were surveys of small segmerts of coastline only.

Present Status - Nesting at Santa Rosa Is!

was restricted to

the north side and east end of the island with tfe vast majority of
nests occurring between the Sandy Pt. area and qurington Pt.
(Fig. 1II- 66). The minimum island population wis estimated at 125

pairs.

Santa Cruz Island

Streator (1888) visited Santa Cruz Is. in
several Pigeon Guillemots. A year later, Blake
common along the rocky shores of the north side
suspected they bred there. Linton (1908) report
fishermen, guillemots bred at Painted.Cave along
Later, Wright and Snyder (1913) found guillemots
siderable numbers at the Painted Caves at Santa
trip, Snyder collected a single rotten egg (WFVZ
island. Bent (1919) also mentions guillemots br
Cave. .In March/April 1926, Ross (1926) found gu
using caves along the north side of the island,
one egg each on 24 June 1945 and 26 May 1946 (SB
unspecified locations. More than thirty pairs o
found nesting in a sea cave in early August 1960
1960), and Huber (UA uncat.) collected seven gui

of about 25 pairs in a cave along the northeast .

in 1968.

Present Status - Pigeon Guillemot breedin
mainly to the west end of the north side of Sant
were by far most abundant between Arch Rk. and t
Guillemots also nested fairly commonly at the ea
island in. the area of Scorpion Harbor (Fig. III-
1976, an hour was spent exploring Painted Cave,
Numerous guillemots were roosting in the shelf a

1886 and collected
1887) found them

f the island and

eed that, according to
the northwest coast.
breeding "in con-
ruz". -During this
uncat.) from the
tteding at Painted
1lemots commonly

ind Stevens collected
[INH uncat.) from
guillemots were

by D. Blietz (Small
lemots from a colony
:oast of the island

] was restricted

i Cruz Island. They
1e Fraser Pt. area.
st end of the

67). On 25 June

on the north side.
reas inside the cave,

but only a single nest was' found. Guillemots prpbably also nested
on Scorpion Rk. in all three years (1975-77). Tjpe best census was

made on 23 June 1977, when a single nest was fou

nd and four pairs

were estimated for the entire rock. Three additjional nests were
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Figure III-66.

Pigeon Guillemots at Santa Rosa Island, June-July 1976.
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- Figure I1I-67. Pigeon Guillemots at Santa Cruz Is., May-July 1976.
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~island on 22 May 1944 (Small 1955). However, Baf

‘with a fish in its mouth. This may indicate that

Pigeon Guillemot: Historical and Present Status

found on the mainland immediately adjacent to Sct
same day. The entire breeding population of Sanf
mated to be a minimum of 200 pairs.

Anacapa Island

Pigeon Guillemots have apparently bred on]
Anacapa Island. Evermann (1886) was the first t¢
were nesting there. When Wright and Snyder (191
of Anacapa Is. on 5 - 6 July 1912, they found a
near the east end of the island and three nests
end. Dickey (in Howell 1917) found guillemots "
every tidal cave" and collected one egg set (WFVi

P ———

- 1913. Badger (1917), Peyton (unpubl. notes) and

found seven nests.(possibly nine) in a cave at t
May 1917 and collected two sets of eggs. Badger
took a set (WFVZ uncat.) on 14 May 1927. Sumner
guillemots in April 1939, and twelve birds were ¥

notes) saw none in 1963, 1964 or 1965, and Cross:
did not mention seeing guillemots in their accour
notes) felt several pairs were breeding at Anacat
he found only one bird on 26 May 1974.

Present Status - An estimated five pairs ¢
regularly at Anacapa Is., probably along the nori
Anacapa Island. On 23 June 1977, nine were seen
north side of the west island; this was the highe
guillemots seen on land during the three-year sti
still likely that only about five pairs bred here
the 1977 season, a guillemot was seen in the midd
passage flying from the direction of Anacapa Is.

on Santa Cruz Is. foraged around the Anacapas.

Santa Barbara Island

Pigeon Guillemots have been recorded for ¢
years on Santa Barbara Is. prior to 1975 and havé
every year. Grinnell (1897) found guillemots con
Barbara Is. in May 1897. Two specimens and four
MVZ 404) were collected on the north side of the
Guillemots were collected at Santa Barbara Is. i
38791, 38792); 1909 (UCLA 7694; SU 9037-9040) ang
On 3 July 1912, Wright and Snyder (1913) observeg
food into caves on the northern part of the islar
collected in 1920 (LACM 4599) and 1939 (LACM 5041
(1939) saw "several™ in April 1939. Guillemots Y
1960 (Small 1960), 1967 (Delong 1967) and 1968 (I
notes; Jones, unpubl. notes), though in the latté
Brownell (1968) did not mention seeing them durir

o A7) o T —
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Pigeon Guillemot: Historical and Present Status

visit. Hunt and Hunt (1974) noted 48 birds on 2
June 1973, Jones (unpubl. notes) counted 50 indiy
the next year and found 60 guillemots on 29 June
unpubl.’ notes), while Jehl (1974) found 25 pairs
ing in July 1974. Apparently few investigators v
Is. between March and July have-failed to find tH
population seems to have remained fairly stable t

Present Status - Three areas of Santa Bart
the majority of the nesting guillemots: The nort
(ca. 15 pairs), the Yebster Pt. area (ca. 12 pair
house area just west of Arch Pt. (ca. 12 pairs).
4 pairs bred at Elephant Seal Cove, and 1 - 2 pai
just south of Landing Cove. As others were doubt
breeding population was estimated to be approximg
highest number of guillemots seen during inshore
island was 81 birds on 17 July 1976.

San Nicolas Island

Evermann (1886) reported that Pigeon Guill
common about the Santa Barbara Islands; most nume
where it breeds". (A1l his information on the CH
to be secondhand, though.) Davie (1898) and Wheé
state that guillemots bred at San Nicolas Island!
ported "On June 26, 1911, I saw three birds [quil

Nicolas Island, where they were probably breeding.

accounts there are no substantiated records of gu
San Nicolas Island.

Present Status - No Pigeon Guillemots were
San Nicolas Is. during this study. None were see
aerial surveys in 1975-77, and none were seen dut
entire periphery of the island in May 1977. It i
any potential nesting sites for guillemots on the
safe from the resident foxes.

San Clemente Island

~of this species on San Clemente Island. There ar

Cooper's (1870) collected specimen is the

of breeding. ‘

Present Status - Pigeon Guillemots were no
this island in 1975-77 either by our personnel or
employees conducting resource management studies
Larson, pers. comm.). Three birds in winter plum
the island on 1 September 1976.
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Pigeon Guillemot: Historical and Present Status

Santa Catalina Island

Grinnell's (1902) casual statement that Pi
breed "at numerous points along the coastline and
Santa Catalina Island" appears to be the only, if|
~indication that guillemots have ever bred there."

Howell (1917) saw them there in April bu
breeding. No Pigeon Guillemots were seen in the
Catalina Is. during 1975-77, and undoubtedly they

Despite the somewhat fragmentary nature of
record, Pigeon Guillemot numbers and distribution
very little in this century. Major colonies pers

Santa Rosa, Santa Cruz and Santa Barbara Is. areals

c. Breeding Biology

. Habitat

Pigeon Guillemots invariably nested on the
sides of islands in sea caves and in grottos ofte
spray. Eggs were laid directly in a shallow depr
strate or loose dirt; occasionally a small amount
arranged into a nest.

Pheno]ng

Pigeon Guillemots were completely absent f
California Bight during the winter months, but re
to breed (Fig. III- 68). The first returning gui
seen at San Miguel Is., in breeding plumage, on 1
1977, guillemots were first seen on 19 March arou
Santa Rosa and Santa Cruz. By the time we arrive
21 March, several hundred were present, including
the island. Courtship behavior was observed on t
Barbara Is. throughout April and May, with the pe
April of 1976.

The best information on timing of nesting’
. Santa Barbara Is. in 1977; seven nests were follo
Clutches were started between 18 April and 27 Jun
between 18 May and 27 June. Five of the seven cl
ated .during the first two weeks of May and hatche
weeks of June. Chicks at two nests examined had
feathers by 30 - 35 days of age and another brood
fledged in the same number of days. Thus, peak f
occurred during early and mid-July.

On Prince Is., eggs were present from at 1
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- Figure II1-68. Breeding phenology of Pigeon Guillemots in the Channel Islands, 1976.




Pigeon Guillemot: Breeding Bio1dgy (continued)

until 24 June (1976). Chicks were present from ai least 5 June until

- 24 July, when downy young were still at the nest.

parently occured around the middle of June, hence
period was in the last half of July (Fig. III- 69

Peak hatching ap-
the peak fledging

 Observations made at other colonies conforqed to the time
tables documented on Santa Barbara and Prince Islinds. Four nests

. checked at Castle Rk. on 8 June 1976 had two eggs|

each. A nest at

Scorpion Rk. on 19 May 1977 had two recently hatcged chicks.
Guillemots near fledging age were seen at Scorpiofi Rk. on 23 June
(1977) and at Painted Cove, Santa Cruz Is. on 25 llune (1976). How-

ever, chicks were probably still present on Castl{

Rk. as late as 28

August (1976), for an adult was seen carrying fooll into a cave at

this time. Figure I1I- 70 summarizes timing of b
Pigeon Guillemots in the Channel Islands for 1976

Reproductive Success

" brought to chicks in their study areas. No data

~

Drent (1965) found that Pigeon Guillemots
egg clutches at Mandarte Is., British Columbia, a
clutches occurred about 9% of the time. Of 23 ne
1976 and 1977, 19 (83%) contained two eggs. The
contained only one egg, but these may have been i
with the second egg either not laid yet or lost.

Eight nests were followed throughout the 1
Barbara Is. to measure reproductive success:

No. . Hatched/
Nests Eggs Eggs/Nest Hatched Nest

reeding events for
- 1977.

ypically laid two-
though one-egg

yts checked during
remaining four (17%)
wcomplete clutches,

377 season at Santa

No. Fledged/
Fledged Nest

8 15 1.88 14 - 1.75

Of the four chicks that died after hatching, one
by mice (Peromyscus maniculatus) shortly after ha
was alive, and apparently in good health when the

10 1.25

vas seen being eaten
tching. The chick
mice attacked it.

The other three chicks disappeared; cause of death was unknown.

d. Foods

Food species utilized by adult Pigeon Guil
other locations have been investigated by Madsen
(1961) and Storer (1952). Winn (1950), Thoresen
and Drent (1965) described the types of food (nea

foods of Pigeon Guillemots during the course of t

during the breeding season, we often observed adu
into their nests.
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Fig. 111-69. Nest Contents of Pigeon Guillemot!s, Prince Island,

1976, 1977.
1977 1977 1976 1376 1977
3 May = 5 June 29 June 18 July = 24 July
Mean Number 1.9 1.8 1.7
of Eggs " n=7 n=5 n=3
$D=0.3 - SD=0.4 SD=0.6
Mean Number 2.0 1.7 2 1.3
of Chicks n=3 ‘n=6 ni:1 n=6
‘ SD=0 SD=0.5 SD=0.5
Weights ' _
of Chicks (g) ' 121.2 372.0
n=10 n=3
© SD=73.7 SD=143.8
‘range= range=
40-280 206-460
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Timing of Breeding Events for Pig

Fig. III-70.
B Southern California Channel Islan

Eggs . 18 April (SBI) 27 J

Chicks : 18 May (SBI)
Fledglings 18 June (SBI)
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uly (SBI calc.)

28 Aug. (Castle Rk.)




Pigeon Guillemot: 'Fofaging Areas

e. Foraging Areas

Pigeon Guillemots were present in the SCB ¢
breeding season (see Phenology). During this time
the birds foraged in the nearshore waters adjacent
and only rarely were birds encountered more than 1
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» the majority of
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NM offshore.




Xantus' Murrelet (Endomychura hypoleuca)

a. Introduction

The entire breeding range of Xantus' Murre

ets lies between

central Baja California and Pt. Conception (Udvarjly 1963) with the
northernmost colony occurring at San Miguel Islanli. Jehl (1975) de-
limited the breeding ranges of the two well-markel subspecies and

suggested they may be acting as distinct species.
Islands only the scrippsi form breeds; however, a
was recorded nesting on Santa Barbara Is. in 1977

b. Historical and Present Breeding Status

San Miguel Island

Xantus' Murrelets were first reported at S
April 1939, when Sumner (1939) saw one bird a qua
north end of Prince Island. Breeding, however, wi
until 1968, when Crossin and Brownell (1968) foun!
on Castle Rk. on 14 May. Huber (1968) found one |
eggshells on Prince Is. two weeks later. This ch
were collected; the majority of the adults were f
rocks at the E and SE ends of the islet". Prior
other workers visited Prince Is. but did not find
Willet 1910; Wright and Snyder 1913; Craig and She
spite the presence of ostensibly suitable habitat
never been recorded on San Miguel Is. proper. :

Present Status

During the 1976 and 1977 breeding seasons,
were heard singing in Cuyler Harbor, and a few oce
the boat anchored there. In addition, a researché
heard several murrelets singing close to shore ned
just north of Cuyler Harbor on the night of 21 Maj
murrelets have never been known to breed on the m:
likely that a small number find refuge from the r¢
rocky cliff areas from Bat Rk. to Harris Pt. and ﬂ
area east of Cuyler Harbor. Brief surveys of Casﬁ
1976 and 4 June 1977 revealed no murrelets, though
small population persists.

Fig. I11-71 summarizes our encounters with X8
Prince Is. during 1975-77. The greatest number of
or near the island on any one night are reported g
Despite considerable searching, we found very 1itq
ing murrelets, indicating that the breeding popu]q
was relatively small. This species may be outcomp

by the ubiquitous Cassin's Auk]et on Prince Island.
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Fig. 111-71.

1975

1976

1977

Xantus' Murrelets at Pyrin

Number Banded Nests F¢

und

e Island, 1975-1977

10 0
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High Count and Date

25 - 13 May

60 - 20 March



Xantus' Murrelet: Historical and Present Status

breeding season, auklets crowded into almost every
typically used for Xantus' Murrelet nest sites at

continued) -

crack and crevice
other locations in

the Bight. Al1 nests on Prince Is. were found alc
portion of the island and were especially concentr
rocky outcroppings at the north end of the Ogunt1<
of the island. However, nocturnal research act1v1
centrated in this area, and murrelets may use oth¢
The total breeding popu]at1on for the San Miguel ]
mated at approximately 75 pairs.

Santa Rosa Island

There is no evidence of Xantus' Murrelets T
Is., but it is possible a few pairs bred at isolaf
the precipitous north side.

Santa Cruz Island

ng the southeast

ated in an area of
patch on this side

ity tended to be con-

r areas as well.

s. complex was esti-

esting on Santa Rosa
ed locations along

~ There are no specific references in the 1if
Murrelets on Santa Cruz Is., but at least 11 egg
lected there. Badger took a set (WFVZ uncat.) at
found several broken eggshells there on 20 May 19:
another set there on 19 May 1929 (WFVZ uncat.).
Badger visited Scorpion Rk. on 17 May 1936, and Ec
egg set (WFVZ 32105, 299 and unpubl. notes, respe(
party revisited Scorp1on Rk. on 22 May 1938, and
set of eggs (WFVZ 30148, 301 and uncat., respect1\
published notes of this trip, Stevens describes ti
egg set was found as a "nest in hole on face of st
cliff", possibly indicating it was from Santa Cru;
Stevens obtained two additional sets on 25 May 19!
notes at WFVZ). This is the last record of murre
Santa Cruz Island.

Present Status - An unknown number of murre
cliffs along the north side of Santa Cruz Island.

the southwest end of Santa Cruz Is., a single paij]
This same site was occupied in 197%.

hole in 1976.
murrelets were found on this islet despite thorou
and 1977. Murrelets were not found nesting on Sc(
1975-77, despite several thorough searches of the
it is possible that some murrelets may have neste
smaller outlying rocks. None were found at Sppit
during the study.

Anacapa Island

~ Willet (1910) first reported Xantus' Murre
when he saw two pairs near the east end of East A
1910. He felt the species may occasionally have
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Xantus' Murrelet: Historical and Presen

time. The first egg set was obtained on
H. C. Bent (Peyton, unpubl. notes; Willet
additional sets were taken for Bent on 29

same locality by H. B. Webster (Willet 1912)",
notes, LACM uncat.) took. two sets from Cat Rk. the foll

. Status (continued)

15 May 1911 on Cat. Rk. by
1912; Peyton 1913). Two
May of the same year at the

owing year,

11-12 May 1912, and G. A. Snyder took an addled egq 5 July 1912

(WFVZ uncat.). Dickey and A. van Rossem

took six sets from widely

scattered locations at Anacapa Is. on 21 lay 1913 (WFyz 11324-11329;.

Howell 1917), and two Sets were taken at ltat Rk.

unpubl. notes; WFyz uncat.). Badger (191
nesting on Cat Rk. on 26 May 1912 and col
uncat.). He returned to Cat Rk. on 14 May
two sets (WFvz uncat.). Peyton collected
south side of the main (west) island 20 Mé
notes; Harmon, unpubl. notes) took at leas
ncubating birds were collected on ¢
17934). Murrelets were not seen by Sumner
1963, 1964 or 1965. However, about 80 bir
island on 22 May 1955 (Smal1 1955), sugges|
there then. 4 few murrelets have been sed

the breeding season in recent years as wel
reported.

11 June 1915 (Peyton,
found three murrelets
ected two egqg sets (WFVZ
1927 and took an additional
a set of eggs from the

Yy 1928, and Steven (unpub1.
t two sets 17 May 1936.

May 1938 (SDNHM 17932-

in 1939 nor by Banks in

ds were seen "near" the

ting that they may have bred
W near the island during

|, but no nests have been

~y
—

Present Status - On 26 June 1976, a

that had hatched earlier that year was four
north side of East Anacapa Is., just east ¢
night of 14 April 1977, our boat was anchof

heard at that time

eggshell of a murrelet

d in a small cave on the

f the landing cove. On the
ed at the landing cove of

> ONe, possibly two, were

. Cat Rk. was searched in 1976 and 1977 with no re-

sults. A dead rat found there in 1977 sugdests that a shore bridge

exists during Tow tides, giving predators access to the rock. A fair

amount of good habitat exists on the Anacaﬁas, and des

ence of 1ntroduced'rats, a2 small number of
to nest there.

Santa Barbara Island

pite the pres-
Xantus' Murrelets continued

Xantus' Murrelets were first reportei on Santa Barbara Is. b
Cooper (1870), who felt it was a rare breedér there in the 1860's.

Surprising]y, it was not found by Grinnell
visit to the island in May 1897. One nest,
"apparently fregh" murrelet egg, was found

(11897) during his six-day
containing a cold but
Ey Wright and Snyder (1913)

on 2 and 3 July 1912; by this late date, thever, most of the nest- .

ing murrelets would have left the island,

that the species was being threatened by cat

(1939) found only a pair of murrelet wings
stated, "At one time large colonies of aukl
sent on the island, but none have been reco
it is supposed that they have been extermin

Howell (1917) suggested

ts on the island. Sumner
o 14 April 1939 ang

ets and murrelets were pre-
riled in recent years and
aj.ed by these feral cats"

(p. 5). Numerous nests have been found sinc¢ 1972 (Jones, unpubl.
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Xantus' Murrelets: Historical and Present Status
notes; Hunt and Hunt 1974).

Present Status - The largest colony of Xar
Channel Islands exists at Santa Barbara Island.
around the entire periphery of the main island ar
rocks. On Santa Barbara Is. proper, 2i2 nests we
and workers estimated the breeding population to
2,000 pairs. On Sutil Is., 17 nests and seven of
nests were found on 10 June 1977; the murrelet p¢
this islet was estimated to be 75 pairs. On Shag
four probable nests were also found on 10 June, &
lation was estimated to be 15 pairs.

The majority of the murrelets nesting in t
the scrippsi race. In three years of study, E.h!

(continued)

tus' Murrelets in the
Nesting occurred

d on both offshore

re found in 1977

be between 1,000 and
her very probable
pulation utilizing
Rk., four good and
nd the breeding popu-

he Bight belong to
hypoleuca were en-

countered only three times and only one bird with
facial pattern was seen (Winnett et al., unpubl.
for a discussion of facial patterns). On 26 May
of Xantus' Murrelet flew on board a boat anchoreg
Santa Barbara Island. It was captured, photograg
released. During the 1977 field season, a hypole

a possible intergrade
ms; see Jehl (1975)
1976, a hypoleuca form
at Landing Cove, '
hed and subsequently
uca was found incu-

bating an egg at Santa Barbara Island. It s not
members of the nesting pair were hypoleuca birds!
always present during five observations at the né
and 14 May. If birds of the hypoleuca subspecies
on Santa Barbara Is., they comprise less than 1%!
Tation. The only other hypoleuca encountered on
during this study was an apparent road kill (!) ¢
Clemente Is. on 30 July 1976 (deposited SDNHM).

San Nicolas Island

~ There are no records of .breeding murrelets
nor were any murrelets found during this study.

San C]emente Island

There is no clear evidence of murrelets br
Is. in the past. Wright (in Willet 1912) reporte
Clemente Is. during the summer, and though no neg
lieved that they bred there. Howell (1917), howe
highly improbable. Two downy chicks with two add

China Pt. on 27 July 1968 (Jones, unpubl. notes).

Pfesent Status - In 1977, Xantus' Murrelet
"twittering” at Seal Cove (2 April) and Wilson Cq
no nests were found after fairly thorough searche

of China Pt. and Seal Cove in 1976 (G. Kunz, pers].

June, a shell of a murrelet that had hatched ear!
found in a rocky crevice in the Seal Cove area.
wings and sterna of a fairly freshly killed murre
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Histerical and Rresent Statu

Xantus' Murrelets:
Auklet were found in a small "den" near this sam
apparent victims of a cat or fox. The almost in
population at San Clemente Is. is probably held
by the abundant terrestrial predators there.

Santa Catalina Island

D. Bleitz (unpubl..notes) found a pair of
breeding on Bird Rk. near the isthmus in 1967.
record for this island.

‘Present Status < No murrelets bred at Bir

5 (continued)

3

area; they were
significant murrelet
rigorously in check

Xantus' Murrelets
fhis is the only

d Rk. in 1976 or 1977.

On Santa Catalina Is., as on all the larger 1s1a
Thus, if murrelets bred there at all, their nest
scattered far apart. It is likely a very few Xa
at Santa Catalina Is., particularly at the west

-Xantus' Murrelets have apparently never n
in the northern chain (Anacapa, Santa Cruz, Sant
Islands), and their present numbers remain low.
tion on .the southern islands also appears to be
last century; a few pairs occasionally bred on §
Clemente and Santa Catalina Islands. The absenc
colonies on these southern islands was undoubted
presence of predators (endemic foxes and intrody
lack of offshore rocks. Only Santa Barbara Is.
cant population change since the turn of the cen
dramatic increase in Xantus' Murrelets recorded
appears to have been related to the disappearanc
‘According to Howell (1917), cats were introduce
sometime between 1897 and 1908. When Sumner (19
in 1939, he noted a decline in the resident alcy
supposed that the "decidedly abundant" feral cat
sible. By 1975, when this project started, the
population had been substantially reduced, poss1
animal, and Xantus' Murrelets were one of the md
birds on the island.

A second factor that undoubtedly contrib
increase in murrelets at Santa Barbara Is. was t
breeding Peregrine Falcons from the Channel Is]a
described the falcon as a "fairly common res1deq
and Howell (1917) indicated they bred on Santa E
1975-77, no Peregr1ne Falcons were definitely kr
the Channel Islands. On Santa Barbara Is., sing
were present during part of April and May in 197
bred there during this study. In discussing the
Peregrines nesting on Langara Is., Nelson and MJ
that Ancient Murrelets were the major prey speci
family took an estimated 1000 .yearly. It can be
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[santa Barbara Is.

nds, predators abound.
sites were few and
ntus' Murrelets nested
end.

ested in large numbers
a Rosa and San Miguel
This species' situa-
unchanged since the

an Nicolas, San

e of large murrelet

ly related to the

ced cats) and to a

has shown a signifi-
tury. The apparent

at Santa Barbara Is.

e of two predators.

on Santa Barbara Is.
39) visited the island
d populations, and

s were largely respon-
cat
bly to a single

st abundant breeding

Jted to the significant
he elimination of

nds. Willet (1933)

t" among the islands,
arbara Island. During
own to have bred in
le, migratory birds

5 and 1976, but none
food preferences of
ers (1976) indicate

es of which a falcon
seen that even a
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single pair of Peregrine Falcons nesti
could exert a tremendous impact on the
Hence, we suspect that the recent incre
Murrelets at Santa Barbara Is. was a re
cats and falcons from the island.

C. Breeding Biology

The famil
cent years (
1975, 1976).
(1975) and the
biology of the

¥y Alcidae has received
e.g. Bedard 1968, 1969a, 19
However, other than the t
preliminary work of DeWe
closely related Craveri'

axonomic work of Je
:S€ and Anderson (1976) on the -
5 Murrelet, no recent work has

ent Status'(continued)

g at tiny Santa Barbara Is.
murrelet population there.

ase in the number of Xantus'
sult of the elimination of both

considerable attention in re-
59b;- Manuwal 1974

Sealy 1973,
h1 and Bond

been done on Xantys' Murrelets, Hence,l| this project is the first com-
prehensive breeding'bio]ogy study ever (indertaken for this species.
Methods

The breeding biology of Xantus'

Barbara Is. durin

g 1975, 1976 and 1977,
years are given b

elow:

Year | Study Period -

1975 18 April - 30 May

1976 13-22 March, 4 April - 1
1977 6 March - 7 July

During each season
this species. Nests
visited regularly,
were marked with dr
the head to determi
incubating adult us

s @ minimum of
were marked with sy
usually every other d
ops of different coloi
ne the duration of in¢
ually resulted in flug
almost always led to abandonment and sybs
predation. As a result, incubatin
though it was occasiona
to determine the number

g birds
11y possible to si
of eggs present.

Habitat

Xantus' Murrelets neste
crevices around the

was used to some ext

d primarily
periphery of nesting
ent also. Nests were
- which contained exposed rocky substrate a

inland in such areas. Oof 212 nésts found
in small rock holes or rock crevices alon
distance up canyons. The second most com

urrelets was studied on Santa
The study periods for these

Number of Nests.
Regularly Observed ,

54
71
123

7 July

(WO researchers investigated
jveyor's flagging tape and

Y. A small number of adults
ed enamel paint on the top of
ubation bouts. Handling an
hing it from the nest. This

equent egg loss due to mouse

were generally not molested,
ip a hand under some birds

in rock beds and natural
slands, though vegetation
most concentrated in canyons
id were found up to 135 m

in 1977, 166 (76.5%) were
cliff edges or a short

Eriophyllum bushes on ¢1iff slopes; 35 ne!

II1-171

on nesting site was in
ts (16.1%) were found in




Xantus' Murrelets: Breeding Biology (continued)

this habitat in 1977. Nine nests (4.1%) were Toc
in the quonset hut/camping area, including the qu

a strip of corrugated metal. An additional four
found in abandoned rabbit burrows, and two nests
under old pelican nests.

habitats to survey. In other years, a few nests
in morning glory, and very rarely in tall grass.

eggs were laid directly on the ground (soil, gray

no extra material was used to line the nest.

Nesting Density - In 1977, five 20 m X 20
tablished in murrelet nesting areas. The number
each quadrat follows:

Use of rocky, cliff haq
underestimated in these figures, as it was the mg

ated under artifacts
onset hut, boxes and
nests (1.8%) were
(1.8%) were found
itat was probably

st difficult of all
were found in Suaeda,
In all nest sites,
el, hard rock), and

m quadrats were es-
of nests found in

Quadrat Location Nests Found
) North end of camping area below quonsegit hut 7
W South end of camping area below quonset hut 10
X Mouth of Cave Canyon ’ 9
Y Western slope of Cat Canyon 9
JA Western slope of Cat Canyon 5

The average nesting density was 0.02 nests/m?. ]
deliberately conducted in areas of high nesting ¢
comparison in future years, and they should not t
teristic of the isTand as-a whole.

The number of murrelet nests found in acce
Santa Barbara Is. in 1977 is. given in Fig. III-

hese censuses were
ensities to allow for
e considered charac-

ssible habitat on
12 . Estimates were

based on the number of nests found during reasong
of generally accessible areas adjusted for the aﬂ
suitable but inaccessible habitat present in eac!
mates represent minimum population sizes which w
pare with future findings.

Nest Site Tenacity - A murrelet banded on
found incubating at the same nest site in 1977;
about the mate(s) of this individual. This find
that)found in other alcids studied (e.g. Sealy 1
1973).

Phenology

Xantus' Murrelets were present in the Big
numbers only just prior to and during the bre
July); they were almost completely absent the re
Because some murrelets were already incubating e
arrived on the island during each year of the st
to know when breeding birds started coming onto
Murrelets were heard singing around Santa Barbar;

¥
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bly thorough searches
ount of apparently
area. These esti-
11 be useful to com-

a nest in 1976 was
othing was known

ng is consistent with
)68; Sealy and Bedard

1t in appreciable
xding season (January-
nainder of the year.
Jgs when researchers
hdy, it was impossible
the island at night.

1 Is. as early as
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- Fig. 11I-72. Xantus' Murrelet Nests Found in Accessible Habitat
on Santa Barbara Island, 1977
Location # Nests Estimate{l Comments
- Found # Nests
Present
Arch Pt. to Landing Cove 22 60
‘Landing Cove to Cave Cyn. 78 100
Cave Cyn. to Graveyard Cyn. 12 75
Graveyard Cyn to Cat Cyn. 1 30 Area not searched
4 extensively.
Cat Cyn. to Signal Peak 74 200 Area west of Cat Cyn.
’ "prime habitat" but
not searched.

Signal Peak to West Cliffs 18 100
Webster Point 1 30
Elephant Seal Point 3 50
North Peak to Arch Point 9 50
Shag Rock ' 4 15 1976 estimate.
Sutil Island 20 75

Total 218 785




Xantus' Murrelets: Breeding Biology (contj
6 March (1977), and the earliest egg date w
date minus 41 days) to be 7 March (1976).
murrelets may have started coming onto the
February.

Almost all breeding activity of Xant
nocturnally; nest site selection, incubatio
and visitations all took place at night. D
either incubated or foraged at sea; on only
parently undisturbed bird seen departing th

Murrelets collected offshore prior to sunselt

singing. However, instead of forming tight
Sealy (1976) for Ancient Murrelets, pairs o
single birds remained more or less spatiall
started arriving on the island at dark and

out most of the night. Leaving the island {
peak numbers of murrelets were captured in f

0500-0530), just as they departed the islanil.

Egg Laying - The period of egg layin
Santa Barbara Is. varied from year to year
incubation was well under way when investig:
island, and laying dates were calculated by
known hatching dates. In that year, eggs w
March until at least 24 May. The timing of

lar in 1976; egg laying began about 7 March
May. In 1977, however, breeding was delaye
egg laying continued through 23 June. In 1%
of the eggs were laid in March and April; pé
early April, and most chicks hatched in laté
May (Fig. III- 74). 1In 1978, peak eqg layil
early to mid-May, and hatching was delayed {
(K. Winnett and K. G. Murray, pers. comm.).
island with their parents only a few days a
ing murrelets and their young were probably
of Santa Barbara Is. by late July of each ye

Xantus' Murrelets developed two 1ate!
typically laid two eggs (Fig. III- 75). Avé
eggs in 1975, 1.6 eggs in 1976 and 1.7 eggs
eggs per nest normally ranged from one to t
rate of one-egg clutches was in large part ¢
of first-laid eggs to mouse predation (disct
Success").

. O3 ) o .

The time between the laying of the fj
6 - 7 days for three nests-in 1976. 1In 197;
elapsed between layings (x = 8.0, SD = 1.1,
three or four eggs were found in a single ne
1976, it was believed these nests contained
in 1977 we learned that 3- and 4-egg "clutck
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[distributed well offs

wed)

1s calculated (hatching

{ijhese data suggest

sland as early as

s' Murrelets occurred

i trade-offs at the nest,
ring the day, murrelets
one occasion was an ap-

> island at mid-morning.
where they were heard
groups, as described by

i Xantus' Murrelets and
 segregated. Birds
ontinued to do so through-
as much more synchronous;
yist nets at dawn (usually

for Xantus' Murrelets on
Fig. I1I-73). 1In 1975,
tors arrived on the
subtracting 41 days from
re laid from about 9
breeding events was simi-
and continued through mid-
by more than 2 weeks and
76 and 1977, the majority
ak egg laying occurred in
April and throughout
g occurred much later, .in
ntil late June and July
Since chicks depart the
ter hatching, most breed-

hore
ar. :

al brood patches and
rage clutch size was 1.9
in 1977; the number of
0. The seemingly high
ttributable to the loss
ssed in "Hatching

rst and second egg was

, approximately 8 days
n =26). Occasionally,
st site. In 1975 and

3-egg clutches. However,
es" could almost always
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Fig. 111-75.

1975
(n=45)

1976
(n=69)

1977
(n=137)

Total

% Total Clutches

Distribution of Clutch Sizes, Xan
Santa Barbara Island, 1975-1977

Number of Eggs in Clutch

tus' Murrelet,

1 2 3 N
5 39 1 1.9
25 44 o . |[1.6
w93 o |z
74 176 1 1.7
29. 70.0 1.0
111-177
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" chicks departed, and one died while pipping.

- cess ranged from 28% to 54% and is summarized i

Xantus' Murrelets: Breeding Biology (continue

be attributed to the efforts of more than one
we able to unquestionably attribute more than
female, but in at least one nest, three eggs we
single pair. These eggs produced fully-develo|

Incubation - Incubation did not begin ui
laid. Prior to that time, the first egg was 1¢

In 1976, an individual adult incubated
days before being relieved by its partner (SD i
n=71). Sealy (1976) found that Ancient Murre
Langara Is., British Columbia had incubation s/
ably" three days. Incubation bouts of Xantus'
Barbara Is. were more variable, but they norma]
(Fig. I1I- 76). :

The total incubation period for one nesf
In 1976, Xantus' Murrelet eggs required an avef
bation to hatch (SD = 1.3, range 29-32, n = 5)
time in 1977 for 11 nests was 34.4 days from tf
tion until hatching (SD = 2.6, range 32-39).
common for incubating birds to leave the nest 1
days, especially during the early incubation ol
nests, the average time of active incubation wé
range 24-35).

Reproductive Success

Hatching Success - Mortality during the
factor. affecting the reproductive success of X3
Santa Barbara Is. during all three years of thi

The primary cause of egg loss was predat
maniculatus elusus, a subspecies endemic to Saﬁ
1975, mouse predation was the cause of at least
tality documented (n = 23). Most mouse predati
egg mortality, occurred before the second eqqg
first egg was unattended. Of 113 eggs laid in
by mice during this time (Fig. III-78 ). The s
accounted for the loss of 29% of the eggs laid
additional 34% of all eggs laid in 1976 (n = 11
Taid in 1977 (n = 230) were eaten by mice after.
ed. In all cases, the nest was unattended. Du
about half of all murrelet eggs laid were event

Other major causes of egg mortality were
incubation was initiated and failure to incubat
accounted for 29% of the total egg mortality in
(n = 343). 1In addition to the loss of eggs aft
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iemale. In no case were
W0 eggs to a single

re incubated by a
ed chicks; two of these

til the second egg was
ft unattended.

or an average of 2.9
1.1, range 1-6,

lets breeding on

ifts that were "invari-

Murrelets at Santa

1y lasted three days

in 1975 was 32 days.
age 29.8 days of incu-
Average incubation

e day of first incuba-
owever, it was not un-
or periods of 1 - 4
riod. For the same 11
s 31.3 days (SD = 3.0,

egg period was a major
ntus' Murrelets on

s study. Hatching suc-
n Fig. III-77 .

ion by mice (Peromyscus
ta Barbara Is.). In

57% of the egg mor-
on, and therefore most
as laid, while the
1976, 30% were eaten
ame type of predation
in 1977 (n = 143). An
3) and 17% of all eggs
incubation had start-
ring 1976 and 1977,
ually eaten by mice.

abandonment after

2. Together, these
1976 and 1977

2r abandonment for no
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FigIII-76. Length of Incubation Bouts of Xantus' Murrelets,
Santa Barbara Is., 1976.
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Fig. I111-77. Summary of Reproductive Success of Xantus' Murré]et, Santa Barbara Island,
1975, 1976, 1977 : :
Number of  Number of Mean Clutch % of Eggs % of Chicks Chicks Departed Chicks Departed
Nests Eggs Size . Hatched Departed __Nest Egqq
1975 28 54 1.9 54 : 100.0 1.04 . 0.54
1976 100 155 1.6 28 95.5 0.42 o 0.27
1977 137 230 1.7 38 99.0 0.63 0.37
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Fig. I1I-78. Causes of Egg Mortality in Xantus' Murrelets, Santa Barbara Island, 1976-1977.

1976 : 1977 Total

‘Number (% Total) Number (% Total) Number (% Total)
- Total Eggs 113 ) 230 343
Eaten by Mice Before Incubation 34 (30.1) 66 (28.7) 100 | (29.2)
Abandoned, Never Incubated 23 - (20.3) 13 (5.6) 36 (10.5)
Abandoned After Incubation Commenced 6 - (5.3) 28 (12.2) : 34 (9.9)
;Abandoned or Destroyed by Mice :
Following Human Disturbance 18 (15.9) 13 (5.6) - 31 | (9.0)
Other 2 (1.8 23 _(9.9) 25 _(1.3)

Total Lost 83 (73.4) 143 - (62.2) 226 (65.9)

*Failure to develop, cracked in nest and unknown causes.
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Xantus' Murrelets: Breeding Biology (continued)

apparent reason, abandonment or destruction of t
lowing disturbance by researchers resulted in th
eggs observed in 1976 and 1977. -Most of this re
tality occurred in 1976 at nests where murrelets
radiotracking devices (see "Radiotelemetry"). 0
buting to murrelet egg mortality included failur
although incubated, death of well-developed embr;
causes, and accidental cracking of eggs in the n
or due to weather-related rock slides.

e nest by mice fol-
> loss of 9% of all

search-related mor-

were harnessed with
ther factors contri-
> of eqggs to develop
yos from unknown

bst either by adults

Replacement Clutches - During the 1977 se
pair of murrelets laid two clutches of eggs at %
Both adults were marked with green and red ename
incubated their first clutch. Later in the sea%
deserted, the eggs were eaten by mice, and the n
Approx1mate1y 75 days later, a second clutch wa§
marked pair of murrelets. Though this was the ¢
re-laying, nine other nests received additional
1977 season after the first clutch had been dest
placement of destroyed clutches may be a fairly
but there is no evidence to suggest that Xantus|
broods in a single season as suggested by Bent {

Hatching - Chicks hatched from 29 to 39
began. Cracking began from two to five days pri
emergence. Similar observations have been made
the related Ancient Murrelet.

Description of Chicks - Xantus' Murrelet
and left the nest at one to four days of age. |
nest, the young were still completely downy with

dorsal/white-ventral color pattern of the adults|.

flight or body feathers was evident before the ¢
sea. At this time, the chick's bill was black ¥
tooth and was much less developed (shorter) thaa
average weight of 14 one-~ to two-day-old murrele
Barbara Is. in 1976 was 23.9 g (SD = 2.2, range
average weight of 28 murrelet chicks in 1977 was
range 18.0-30.5). Murrelet chicks gained no we
and leaving the island. Also, chicks weighed e)
out the night showed no weight gain and were sut
the island. On the basis of these data and fror
night, it was concluded that Xantus' Murrelets
young prior to departure from the natal colony.

Departure of Chicks - In the past three |
attention was given to the activities of adult
and their precocial young. Our investigations
depart to sea at approximately two days of age.
chicks at a nest, they departed together the ni
egg hatched. It is believed they were accompan
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ason, at least one
anta Barbara Island.

I paint while they

on, one of the adults
est was abandoned.
laid by the same

Inly documented case of
clutches during the
royed by mice. Re-

[common occurrence,

Murrelets raise two
1921).

lays after incubation

or to the chick's
by Sealy (1976) for

chicks are precocial
hen they quit the
the same black-

No development of
hicks departed to the
ith a whitish egg
the adults'. The
t chicks on Santa
20-27), and the
24.3 g (SD = 2.9,
ght between hatching
ery two hours through-
cessful in leaving
observations made at
o not feed their

ears, considerable
antus' Murrelets
howed that the chicks
If there were two

ht after the second
ed out to sea by
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murrelets during the murrelet breeding season.

Xantus' Murrelets: Breeding Biology (continued)

their parents. The percentage of chicks departi
95 - 100% in 1975, 1976 and 1977 (Fig. 111-77 ).

g successfu]]y was
As chicks. spent only

a very short amount of time on the colony before|departing to sea,

the chances of a mishap occurring were minimal.

nest. In 1975, a mouse killed at the nest of a

However mice, which

. were the major cause of mortality during the egg|stage, may occasion-
.ally take young murrelets, especially when they

are .1eft alone at the:
recently dead chick

had chick down in its stomach; whether or not the rodent had dispatched
the chick was not known. Cats were probably a slerious nuisance in the

past, but their numbers have been greatly reducéd through Park Service

efforts. No signs of predation by cats were found during this study.

Two species of owls were resident on Santa Barbara Is. through-

out the study period: 2 - 6 pairs of Burrowing

Owls and one or two

Barn Owls. Numerous regurgitated pellets of both species were in-
formally inspected during the field season. Burrowing Owls took most-
1y insects (beetles), mice, and occasionally smajll passerines. A few
pellets contained fragments of murrelet egg shej1s (the circumstances

by which owls obtained these were not determine

), but no murrelet re-

mains were ever detected. Barn Owls, however, relied heavily on adult

On 2 May 1976,

sternums of at least 109 murrelets were found at| a Barn Owl roost south
of Landing Cove. Though the exposure time of cljicks to Barn Owls is

much shorter than that of adults, at least a smd
probably taken.

Western Gulls may also take some murrelet
chicks, with non-existent or under-developed wir
capable of flight. Also, though chicks are prot
moment they enter the water, they are severely
mobility. These shortcomings probably make mury
for Western Gulls. In 1975, a regurgitated carg¢
murrelet chick was found in the gull colony. A
this chick at sea, as the egg tooth had disappes
a chick was found dead on the island with its e
indicating that at least some chicks left their
it to sea.

e

Dispersal of Young - As with Ancient Mur
adults and young quickly move far offshore dur1=
sea. Murrelet chicks were rarely encountered di
in three years, only five sightings of murrelet
were accompanied by two adults. In two cases,
young groups were seen on transect surveys with
Barbara Is.; the other three groups were encounj
Because of their proximity to food sources, mur
grow very rapidly and would quickly become diff
from adults. It is therefore likely that some

tions were overlooked. However, close groups oj;

murrelets were relatively infrequent (only 6.4%
1977). In light of these findings, it is likel
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11 number of young are

chicks. Very young

g feathers, are in-
icient divers from the
estricted in their
elet chicks easy prey
ass of a young

gull presumably took
red. Occasionally

g tooth still present,
nests but did not make

elets (Sealy 1976),

g the first night at
ring at-sea surveys;
chicks were made. Al1l
he supposed parent-

n 18.5 km of Santa
ered farther offshore.
‘elet chicks probably
cult to distinguish
arent-young associa-
three or four

of all sightings 1975-

it that family groups .
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Xantus' Murrelets: Breeding Biology {{(continued)

of Xantus' Murrelets disperséed away from the island quickly, possibly
traveling considerable distances in the first night to avoid gqull
predation upon the chicks. Sealy (1976) mentions that Ancient
Murrelet adults with chicks are not found within 10 km of natal
colonies by dawn following the night [bf departure. At present, the
distribution and foraging habits of Xantus' Murrelets during this
period of the reproductive cycle are |unknown.

Adult Weights - Throughout the

1977 breeding season, 179 adult

Xantus' Murrelets were captured and ﬁaighed on Santa Barbara Island.
The mean weight was 166.8 g (SD = 14.18, range 139-230).

d. Food Habits

The food habits of Xantus' Murjrelets had not been investigated
prior to this study. DeWeese and AndBrson (1976) studied the food

habits of the closely related Craveri
presented data on foods utilized by a
Ancient Murrelet.

Stomach samples of 22 murrlets
Barbara Is. during the 1977 breeding
items most commonly taken by these bil
Northern anchovies, Pacific sauries af
of these organisms are important food
ing in the Bight, also. Llarval anchoy

s Murrelet, and Sealy (1975)
other close relative, 'the

collected offshore of Santa
eason indicated that the food
ds were larval fish, including
d rockfish (Fig. I1I-79). A7)
items for other seabirds breed-
ies comprised almost half of

the total sample volume and appeared to be a particularly important
food resource for Xantus' Murrelets foraging offshore of Santa Barbara

Island. It is worth noting that in ed

rly 1978, when the abundance of

anchovies in the SCB was reportedly 1dwer than in previous vears at

the same time (K. Mais, pers. comm. )

|, |breeding activities of Xantus'
Murrelets were delayed by over a monthl

Additionally, few pairs bred

in areas where large numbers of breeding murrelets had been recorded
previously. The availability of Northern anchovies, therefore, may
have a dramatic influence on murrelet breeding biology at this loca-

tion.

e. Foraging Areas.

Due to the potential vulnerabil
shore 011 development, special studies
important feeding areas and foraging p:
ing opportunistic surveys in 1975, it |
tended to forage offshore within the i
islands. 1In 1976 and 1977, an intensi\
gram was conducted at Santa Barbara Is!
distribution of this species around thé
Santa Barbara Is. was chosen because it
murrelet colony in the Channel Islands!
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ty of Xantus' Murrelets to off-
were conducted to identify the
tterns of this species. Dur-
as discovered that murrelets .
mediate vicinity of breeding
e radial transect survey pro-
in order to document the areal
t island throughout the year.
is by far the most important
Prior to this work, the
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Xantus' Murrelets: Breeding Biology {
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shore 0i1 development, special studies wre conducted to identify the

important feeding areas and foraging pat
ing opportunistic surveys in 1975, it wa
tended to forage offshore within the imm
islands. In 1976 and 1977, an intensive
gram was conducted at Santa Barbara Is.
distribution of this species around that
Santa Barbara Is. was chosen because it
murrelet colony in the Channel Islands.
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cerns of this species. Duyr-
discovered that murrelets
:diate vicinity of breeding
radial transect survey pro-
n order to document the areal
island throughout the year.
iIs by far the most important
Prior to this work, the




Fig. I11-79. Food Habits of Xantus' Murrelets
Channel Islands, 1977

% occurrence
(n=22 samples

Osteichyhyes
Salmoniformes
Engraulidae
Engraulis mordax _ 36 .
Atheriniformes
Scomberesocidae
_ Cololabis saira 9
Scorpaeniformes
Scorpaenidae .
Sebastes sp. 9
Unidentified Fish 32
Empty ) 14
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% volume
(total vol.=66cc)

48
1

15
25



Xantus' Murrelets: Foraging Areas (continued)
foraging patterns of Xantus' Murrelets had not &

Methods

een examined.

The distribution of Xantus' Murrelets arg
was determined using radial ship transects. Ger
will’be . - presented in "Foraging Areas" of (Casc
the auklets, prior disturbance by the vessel dic¢
numbers (x = 5, n = 11, p = 1.00), so offset an
were considered comparable. '

und Santa Barbara Is.

eral methods -

in's Auklets. As with
not affect murrelet

¢l non-offset transects

In 1975, non-standardized transect surveiis were conducted op-

portunistically from April to July (Fig. III-13
standard radial transects were established at. w
around Santa Barbara Is. (Fig. III-139). These
ly in 1976 and 1977 from January through July (

Data Treatment - Since murrelets are sm
diving birds, it was felt that the censusing me
mated the actual density of these alcids around
Therefore, when a radial was performed more tha
data from both "out" and "in" were collected),
maximum total number of murrelets was used in ¢
densities and distributions. The only exceptio
of group size frequencies, in which the sightin
were used.

Due to the small size of Santa Barbara I
large area sampled, it was possible to obtain g
murrelet numbers distributed around the island
using radial transects. Consistently fewer tra
in 1977 than in 1976. However, the derived est
numbers are still comparabie since the transect
tributed around the island in both years. Thes
used to obtain population estimates of the tota
within an 18.5 km (10 NM) radius of the island’
densities for 2.0 km rings around the island an
densities by the area contained within these ri
each ring around the island was approximated by,
circular ring with equivalent inner and outer r

These population estimates were used to
fluctuations in the overall mean density of mur;

). In 1976, seven

jidely separated points
were surveyed regular-
ffig. I11-140"and 111-141).

@11 and inconspicuous
fihods used underesti-
Santa Barbara Island.
once in a day (e.g.
he radial with the

itlculating all means,
was the calculation
s from all radials

. and the relatively
yod estimates of
juring 1976 and 1977
1sects were completed
mates of murrelet

s were similarly dis-
> numbers were then
number of murrelets
)y calculating mean

1 multiplying these
1gs. The area within
using the area of a
1dii (Fig. 111-142).

ralculate seasonal
relets at Santa Barbara
stimate for month)

Is. (Fig. I1I-183: Mean density = BORUIZtion e

This method of analysis is advantageous because
sused decreased as the boat traveled farther fr]
results in fewer sightings representing a large
actually utilizing a given area (e.g. an averag
Segment 9 represented 772 murrelets, whereas 2

111-186

cmi from island

the relative area cen-
om the island, which

¢ number of birds

2 of 2 birds/segment in
birds/segment in




Xantus' Murrelets: Foraging Areas (continued)

Segment 1 represented only 102 murrelets due to
Ring 9). This method takes these factors into a
comparisons were made using standard statistical
described as they are presented.

In the presentation of all data collected
only sightings from Regions I and II {0-150 m to
ship) were used due to the difficulty of sightin
greater distances. In 1975, sightings within 30
(Regions I, II and III) were recorded cumulative
possible to reliably sight murrelets at distance
no attempts were made to calculate densities or
mation collected in 1975 with that obtained in t

Results

The total number of Xantus' Murrelets sig
sect surveys at Santa Barbara Is. from 1975 thro
in Figs. III- 80 to III- 82. Figs. III- 144to I
tribution of these birds out from the island in
(1976 and 1977) segments for each set of transec

Seasonal Changes in Foraging Distribution
were present in appreciable numbers in the vicin
colonies only during the breeding season. In boj
murrélet densities were observed from March to 1
IIT- 83 and I1I- 84). This corresponded precise
maximum nesting activity on the island. Accordi
surveys, the birds were essentially absent from
(January and February) and immediately after (Ju
breeding season. However, subsequent observatio
1979 indicate that this pattern is subject to su
ation. During 1978, breeding activities occurre
than in the previous three years, and Xantus' Mu
foraging offshore of Santa Barbara Is. throughou
Additionally, Xantus' Murrelets were heard singi
of Santa Barbara Is. on the nights of 4 - 10 Jan
pers. comm.), whereas this species was never rec
in the season in past years.

Although the distribution of Xantus' Murr
through December is not known, it is unlikely th
breeding colony at this time. Sightings of Xant
Northern California, Oregon and Washington durin
months and the occurrence of southern murrelets
and E. craveri) in the Bight and further north i
general movement northward after the breeding se

During the 1976 breeding season, the numb

the island peaked in late May (Fig. III- 83). I
sities were relatively constant from March throu

I11-187

ithe larger area in

count. All other
techniques and are

in 1976 and 1977,
either side of the
small alcids at
m of the ship
y. Since it was not
greater than 150 m,
;0 compare the infor-
e two following years.

ted on radial tran- .
igh 1977 are presented
I- 173give the dis-
IM (1975) or 2-km

s completed.

- Xantus' Murrelets
ty of their nesting
ch 1976 and 1977, péak
ite May (Figs.

y with the period of
ig to the transect

the area prior to

ie through July) the
s during 1978 and
ystantial yearly vari-
i significantly later
‘relets were probably
. June and July.

1g directly offshore
hary 1979 (A. Newman,
orded here this early

2lets from August

1t they return to the
us' Murrelets in-

j the fall and winter
(i.e. E.h. hypoleuca
1 fall, suggest a
1son (see Jehl 1975).

ar of murrelets around
1 1977, murrelet den-
gh May. The marked




'Fig.I11-80. Number of Xantus' Murrelets Sighted.on Radial Transects, Santa Barbara Island, 19751
Analagous 19-21 - 9-10° 21-27 29 16
Transect Apr. May - May June July
Anacapa (out) - - - 0 -
(in) - - - - -
Webster (out) - - 80* - -
(in) 58 - - i 0
Sutil (out)*** 35 - - - -
(in) - - - - -
— Osborne (out)** 17 - - - -
— (in)** 4 - - - -
& San Clemente
(out) - - - -
(in) - - - - -
Newport (out) 25 2* 11 - -
(in) - - 5 - -
Santa Monica
out)*** 39 6* - -
in) ke 42 4> . - -

*Incomplete transect.

**S1ightly short transects.

***f xtended transects.

1Only murrelets sighted within 18.5 km of Santa Barbara Island were included in these totals.

NOTE: These numbers are not directly comparable to 1976 and 1977 figures.




*Incomplete radials.

@ ® P L ¢ o > Qo
Fig. 1II-81. Number of Xantus' Murrelets Sighted on Radial Transects, Santa Barbara Island, 1976.
14-18 11-15 17-21 10-11 28 Apr.- 20-26 8-11  22-28 13-17
Jan. Feb. - Mar. Apr. 4 May May June June July Total
Anacapa (out) - - 7 - - - 0* - - 7
Anacapa (in) 2 - 9 14 84 56 3* 0 0 168
Webster (out) - 32 38 44 132, 201 - 0 0 791
- 197, 146*

Webster (in) 3 - 38 17 - 237, 70, 64* O 1 0 430
Sutil (out) - - 34 19 96 61, 34 1 - - 245
— Suti@»(in) - - 23 2 81 30, 22 0 - - 158
g Osborn (out) 4 ; 5 6 6 s 1 0 2 29
© Osborn {in) 0 - 7 4 14 ) 0 0 - 30
San Clemente (out) - - 3 1 21 11 - - - 36
San Clemente (in) - - 2 2 - - - - 10
Newport (out) 0 0 6 0 32 2 0 0 42
Moinontelin - - - 21 - - - 0 21
Santa Monica (out) - - 2 2 15 15 - - - 34
Santa Monica (in) - - 6 0 5 8 - - - 19
Total 10 - 174 105 419 1302 7 1 2 2020




*Incomplete transect.
**S1ightly short transect.
***fxtended transect (see methods).

aSpecial transects, offset 9.25 km (5nm). '
Radials performed on the E. B. Scripps with higher viewing platform - accurate censusing in
These numbers are not comparable to surveys from the Pacific Clipper.

Regions I-III.

e e . e 4 e & e
Fig. 82 Total Xantus' Murrelets Seen on Radials Around Santa Barbara Island, 1977
20-21 6 1 18-19 22-24 12-16 23 T 3<5 18-19 6-7 23-24 10-11 25-27 14-15
Transect Jan. Feb.” Feb. Mar. Apr. Apr.” May May June  June  July July  Aug. .
" Anacapa (out) - - - - - - - - 29 - - - - -
(in) 0 - 0 - 3% - - - - 0 - - -
Webster (out) 0 - 1 94** 93,57,62 321,76* 91 40 2 0 - - 2
(in) - - 0 37 ‘ 46,56 - 65,32 - - 0 0 1 -
Sutil (out) - - - - - - 0 - - - - 1 -
(in) - - - - - 6 - - - - - 0 -
Osborne (out) 0 - 0 18 - - 55. - 0 - 3 0,
(in) 0 - 0 11 - - 1 - 7 - - - 0
*:: San Clemente _

o (out)*** - 0 15 - 4a - 0 - - 0 -
o (in) - - - - 2 - 10 - 0 - - 0 -
Newport (out) - 0 42 8 - 0 2 8 0

(in) - - - - - - - 24 - - - - -
Santa_Monica

(out) - - - - - - - - - = = =

(in) - - - - - - - - - - - - -

Total 0 0 1 210 342 403 208 95 17 0 3 3 2
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Figure I1I-84. Seasonal fluctuations in estimatéd density of
Xantus' Murrelet; Santa Barbara Is., 1977.
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Xantus' Murrelets: Foraging Areas (continued)

increase in murrelets noted in late April and Ma
understood. It is doubtful that this peak repre
young that had left the island. Although most ¢
parted in late April or early May of 1976, adult
quickly out to sea from natal colonies. This in
not be explained by a simple shift in the distri
slightly farther out from the island either, as
were noted in the absolute number of murrelets s
transects in late April and five of seven transe
{(Fig. T1I1-85 ). Two possible explanations for t
in murrelet numbers are: 1) a large influx of n

in the season or 2) a change in oceanographic co

adults to forage closer to the island than they
a similar influx was not seen in 1977, the latte
mcre probable. '

of 1976 is not
Sents parents and
icks hatched and de-
and young move
trease in density can-
@ution of birds
pronounced increases
Fen on six of seven
cts in Tate May

e late season surge
n-breeding birds late
hditions allowing
breviously had. Since
I explanation seems

= Y

Distribution Around Breeding Colony - On
in the vicinity of Santa Barbara Is., Xantus' Mu
utilized the western, more oceanic, waters adjac
colony most heavily.
on the three westerly radials (Anacapa, Webster
of the three easterly radials (Santa Monica, Ne
throughout the breeding season (Fig. 111-86 ; Ma
for each set of censuses. A similar pattern was
cept the birds' preferred areas appeared even mg
majority of the murre&ets were encountered consi
transect (heading 270~ mag. (out); Figs. 1I1I- 87
statistical comparison possible). Murrelets wer
of Santa Barbara Is. on surveys in May of 1975 a
However, in April 1975 the murrelets were dispey]
around the island, indicating that this pattern
tion may be subject to change (Fig. II1I-90 ).

A1l these observations were based on surv
only 18.5 km out from Santa Barbara Island. Cen
surveys of the waters outside the standard trans
these conclusions. With one exception, murrelet
from ten transect surveys extending beyond 18.5
Barbara Is. during the breeding seasons of 1975
versely, they were encountered regularly on twel
veys west of the island during the same period
4.5, p < 0.05). The only exception occurred on
appreciable numbers of murrelets were sighted tg
Santa Barbara and San Clemente Islands. Unfortd
only surveyed once, so the importance of this re
remains unclear.

, Throughout this study, murrelets seldom ¢
immediately adjacent to the colony. From 1975 t
were never seen within 0.5 km of shore during rg
at Santa Barbara Is., and they were only rarely

ITI-193

In 1976, murrelets were iny

!

—— g —— -

he basis of sightings
rre]ets'regularly

ent to their breeding
ariably more numerous
Sutil) than on any
ort, San Clemente)

hn Whitney U, p = 0.05
observed in 1977, ex-
re limited; the vast
tently on the Webster
and III-88 5 no

most abundant west .
well (Fig. III-g89 ).
ed fairly evenly
f westerly concentra-

‘

S

Lys which extended
Euses conducted during
ct area.reinforced

s were notably absent
km east of Santa
through 1977. Con-

ve supplemental sur-
Fig. 111-174; X?
3 May 1976, when
the southeast between
nately, this area was
gion to the murrelets

o

ccurred in the waters
hrough 1977, murrelets
dial transect surveys
sighted during inshore
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Fig.86 Relative Abundance of Xantus' Murrelets on Eastern and Western
Radials, Santa Barbara Is., 1976.

100 ' ' T
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®—@ Eastern Radials
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70 | _ -1
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(3] £ SE for 0-9.25 km from island)*

Mean Number of Murrelets Seen

20 l
1

10 -

1 . 1 L v T .l T
March April 'Apr‘i 1- late . early late July
May May June June

*Since the radials differed in length, only the first 5 nm (9.25 km)
were used for comparison.




@

' 1

7

82

Headings are Magnetic

0 1 2 3 4 5 Urliversity of California
NM L L . : Coasta| Marine Lab., Santa Cruz
0123458678910 Eco./Evol. Biology Dept., irvine
Km i1 a i 1. 1131713 0.C.i3. SO. CALIF. SURVEY

RADIAL T,
OF SANTA

BARBARA ISLAND:

RANSECTS IN VICINITY

Figure 1i1--87 . Mean numbers of Xantus' Murrelets) sighted in transect.
segments, March-May 1976. (N =4 for all radia_ls)

II1-196




@

@

2

U
Coast
Eco./,

0.C
[

niversity of California
| Marine Lab., Santa Cruz
£vol. Biology Dept., Irvine

S. SO. CALIF. SURVEY

|
RADIAL 7

OF S

' .
RANSECTS IN VICINITY
N MIGUEL ISLAND

Figure I11- 89 . Distribution of Cassin’s Auklet at sea, May 197¢
of birds sighted per 1.85 km (1 nm) on indicated_ headings.

ISt

(A,

cale for transects

——- 180"

. Numbers




@

w/

Fig. III-88. Meén numbers of Xantus Murrelets sig
surveys, March - May, 1977, Santa Barbara Is.

N
=
F-y
L o

0 1
NM .t

012345678910
Km 2 3 1 13 1.1 901

.Headings are Magnetic

- Un
Coastal
Eco./EY

0.Cs§

versity of California
Marine Lab., Santa Cruz
ol. Biology Dept., Irvine

SO. CALIF. SURVEY

RADIAL TE

ANSECTS IN VICINITY
BARBARA ISLAND

IT1-197

OF SANTA

hted on transect




out from land. In 1975 and 1976, maximum murrel!

"Tittle is known about the abundance of Xantus' M

Xantus' Murrelets: Foraging Areas (continued)

surveys. Early in the breeding season, murrelet:
waters just beyond this inshore area in a band f

served within 6.5 km of shore (Fig. III- 91 and
the birds were concentrated slightly farther frof
densities occurred between 2.5 and 8.5 km from 1:
This island shelf region may contain prime forag
birds, as the March through early May period enct
the breeding season for Xantus' Murrelets at San
the years 1975-1977. However, the breeding stat!
served near the island remains to be determined,
of the murrelets' preferred foods is still incom

Late in the breeding season (late May), t!
murrelets out from the island changed. Murre]etR
er distances from the island; peak murrelet densi
12.5 km from land in 1976 and 1977. This repeatﬁ
ing distance in late May could reflect a seasona]
tribution, or it may represent the onset of the |
from the area at the season's end.

In considering these observed trends, it ¢

greater than 18.5 km from Santa Barbara Island.
indicate that they occasionally dispersed out to

concentrated in the
iom 0.5 to 10.5 km

t densities were ob-
I1-92 ). In 1977,

1 the island; maximum
nd (Fig. III- 93).
ng areas for breeding
mpasses the bulk of
a Barbara Is. during
s of murrelets ob-
and the distribution
Tetely known.

e distribution of
were found at great-
ties occurred 10.5 to
d increase in forag-
shift in food dis-
irds’' dispersal away

hould be noted that
rrelets at distances
Suppiemental surveys
approximately 37 km

(20 NM) west of this island during the breeding <
extended even farther to the southeast. Elsewhel
mation available suggests that the majority of tf
contained within an 18.5 km (10 NM) radius of the¢

At present, there is no clear explanation
al patterns exhibited by Xantus' Murrelets aroun
islands. A more extensive survey program with c¢

‘the murrelets and their foods would be very valué

Daily Fluctuations and Movements - In ordg
tuations in the numbers of murrelets sighted on
single day, the birds along the Webster transect
times on 24 May 1976; twice each in the morning,
early evening. There was a sizable variation in
murrelets encountered during the afterncon "in ar
(197 vs. 70), but the maximum number of murrelets
a pair of radials was performed remained relative
out the day (Fig. III- 94). The most marked dif{
in the distribution of the birds. The murrelets
near the island in the early morning, but they mg
(Fig. I1I- 94; compare morning "out" and "in").
dispersed almost uniformly between 2.5 and 14.5

eason and may have
e, the limited infor-
e birds were probably
ir breeding colony.

for the distribution-
their breeding
ncurrent studies of
ble.

r to determine fluc-
transect within a
were counted six
mid-afternoon and
the number of
d "out" radials
observed each time
1y constant through-
erences were observed
were most abundant
ved seaward quickly
By noon, they had
m from land. The

evening census could not be completed due to roudh seas, but the

partial survey which was obtained suggested that|
moving close to shore once again. These observat

I11-200

the murrelets were
ions are consistent
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Figurelll-90 Distribution of Xantus’ Murrelet at sea, April 1¢

of birds sighted per 1.85 km (1 nm) on indicated headings.
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Figure II1-94. Daily fluctuations in
distribution of Xantus' Murrelets on W
Santa Barbara Is., 24 May 1976.
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would be expected during the peak incubation mon

Xantus' Murrelets: Foraging Areas (continued)

with the murrelets' predominantly nocturnal acti
previously. '

A second assessment of daily intra-radial
Barbara Is. was attempted using four murrelet ce:
shorter Sutil radial (Fig. III- 95). No obvious
except the number of murrelets sighted on the no
imately half that seen during the earliest surve
could be due to the murrelets dispersing out to
of this radial.

Foraging Group Size - Unlike auklets, whi
aggregations, murrelets foraged in scattered pai
Overall, more than 80% of all birds were paired.
ever groups of three or more murrelets were sigh
units were usually discernible. Therefore, the
is probably even higher than indicated here. So

sighted regularly but in very low numbers; large
were never seen, = -

A perplexing problem is the prevalence of
out the entire breeding season (Figs. III-97 an
member of each pair must remain on the nest withl
partner forages, an increase in the relative numi

That this was not observed suggests that either
paired, but non-breeding, population existed at ¢
2) non-incubating, breeding adults paired tempor3
for foraging efficiency. There is also a possib
paired non-incubating, breeding adults moved far

this seems unlikely. Systematic collecting coul
probliem. ‘

Several authors have commented on the pre}
at-sea sightings of Xantus' Murrelets (e.g. DeWet
Jehl and Bond 1975). Observations of pairs durif
sons have prompted the speculation that Endomycht
paired year-round (e.g. Jehl in DeWeese and Ande

Radiotelemetry - In 1975 and 1976, attemp]
supplement the available information on the area]
daily movements of Xantus' Murrelets by tracking
using radiotelemetry. However, due to the range
system used and the disruptive effect of the har{
the birds' normal behavior, no conclusions could
Appendix 2 for details).
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ity pattern discussed

fluctuations at Santa
isuses along the

|trends were noted,

n radials was approx-
r of the day. This
ea beyond the terminus

h forage in large

s (Fig. 111-96 ).

In addition, when-
ced, distinct pair-
ccurrence of pairing
itary birds were
groups of murrelets

paired birds through-
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Fig.111-96. Group Size Frequencies of Xantus' |lurrelets, 1975-1977
Sightings of Murrelet Groups
Group 1975 1976 1977 Total % .0of Al
Size Sightings
1 32 123 75 1230 12.2
2 146 837 545 1528 81.0
3 17 31 21 69 3.7
4 1 - 26 14 51 2.7
5 2 4 0 6 0.3
6 0 1 0 1 0.1
7 0 0 0 0 0.0
8 _1 _0 _0 41 0.1
Total 209 1022 655 1886
. Number of Birds Seen
No. of 1975 1976 1977 " Total % of Total
Birds in Birds
Group
1 32 123 75 230 6.1
2 292 1674 1090 056 81.7
3 51 93 63 207 5.5
4 44 104 56 204 5.5
5 10 20 0 30 0.8
6 0 6 0 6 0.2
7 0 0 0 0 0.0
8 8 0 0 I8 0.2
Total 437 2020 1284 1741
1
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Cassin's- Auklet (Ptychoramphus aieUtTcus)

{
1
1

a. Introduction

Cassin's Auklets have the most extensive.b
alcid in the Eastern Pacific, extending from the

reeding range of any
Aleutian Islands in

Alaska to Isla San Rogue of f Baja Ca11f0rn1a (Udv
usually nest in dense colonies on offshore island
for burrowing. As with most colonial seabirds,
terrestrial predators usually prevents th1s speci
colonizing large islands.

b. Historical and Present Breed1ng Status

San Miquel Is1and

The large Cassin's Auklet co]ory at Prince
Is., is quite old, and its history is well docume
island and Castle Rk. were surveyed less regularl

On a visit to Prince Is. in 1886, Streator
"Where there was any soil, it was full of burrows
made by Cassen's [sic] Auklet". Beck collected ¢
uncat.) on 18 May 1897, possibly on a rock other
When Bent (unpubl. notes) and Appleton (unpubl.
Prince Is. on 6 June 1906, "the island was almost
birds burrows" with "over 1,000 pair nesting on f
collected at least four sets of eggs at that timé
76185). In June 1910, a minimum of 10 egg sets
(WFVZ 4368, 6154, 76184, uncat.). Willet's (1916
several of these and found "wherever there was sn
in, the auklets were nesting, and some nests were
the rocks". Jay (unpubl. notes) confirms these 1
marking that the birds were nesting all over the
(op cit, see also Willet 1912) also mentions fing
a small island off the west end" of San Miguel It
doubtedly Castle Rock. Wright and Snyder (1913)
large colony” nesting on the north and northwest
on 12 July 1912. They also stated, "In many plag
so undermined by the nesting p]aces of these birg
wa1k1ng difficult".

J. Van Denburgh found only about 100 pairs
(unpubl. notes in WFVZ), from which he collected
May 1919. J. R. Pemberton and D. S. DeGroot fol
breeding on Prince Is. on 31 March 1927 (DeGroot
took 12 egg sets (SBM uncat.; WFVZ 61969-61976,
Specifically, Pemberton (unpub] notes) mentions
colonies on the north and west sides of Prince I
from his notes whether his estimates are of numbe
active burrows examined, or some other parameter
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Cassin's Auklet: Historical and Present Status (

these figures are far lower than any estimates pr
those dates (see Ainley and Lewis 1974 for discus
short-term population fluctuations on the Farallo

Although Sumner (1939) and Bond did not fi
Prince Is. on 18 April 1939, they did find "a con
fresh burrows" and a very large number of old bur
isiand. When Craig and Sheppard (1965) stayed on
July 1965, they estimated 3,000 pairs of Cassin's
ing on the island. On 14 - 15 May 1968, Crossin
estimated the Castle Rk. population to be 5,000 (
Crossin, unpubl. notes, NOF) and "double this on
“Nest sites were usually dug burrows under rocks
Islet), but occasionally rock crevices were used.
eggs were collected from Castle Rk. and three set
(NOF uncat.). Huber (1968) "guestimated" 1,500 p
breeding on Prince Is. in May/June 1968. He foun
all but the flat top of the islet.

Present Status - Evidence of Cassin's Aukl
mainland of San Miguel Is. consists of 8 - 10 auk
between Pt. Bennett and Adam's Cove by Paul Colli
May 1977 (one egg collected - SBMNH), and a singl
Tocated on Pt. Bennett on 30 July 1977 by A. Newm
the inhospitable nature of Castle Rk., very 1ittl
there, but brief surveys suggest that at least 1,
bred at this outpost.

The largest auklet colony in the Bight was

" Auklets nested and roosted (at night) over almost

island, particularly in the loose topsoil adjacen
patch at the southeast end of the island. In 197
minimum of 9,600 pairs of Cassin's Auklet bred on
a quadrat method for measuring nest densities., U
quadrat system and different personnel in 1976 an
estimate of 10,200 pairs of auklets was derived.
number of Cassin's Auklets regularly nesting at P
approximately 10,000 pairs.

Santa Rosa Island

There is no evidence that Cassin's Auklets
Rosa Is., except for Willet's (1912, 1933) statem
breeds" there. Santa Rosa Is. has no offshore ro
support a colony of Cassin's Auklets. Though no
spent on this island looking for nests during thi
doubtful that the resident foxes and auklets coul

Santa Cruz Island

Rollo Beck (1899) was the first to find Ca
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- smaller adjacent rocks was estimated at 50 pairs!

Cassin's Auk]ét: Historical and Present Status (lcontinued)

breeding at Santa Cruz Is.; on 5 June 1895, he fcund many occupied
burrows on what was undoubtedly Scorpion Rock. tadger (unpubl. notes)
took four sets of eggs from Scorpion Rk. on 8 Aprlil 1919 (incl. WFVZ

uncat.) and an additional set on 20 May 1929. N¢

records of auklets

on the main island or other adjacent islets have|been found.

Present Status - Cassin's Auklets were folnd breeding on Gull

Is. in the Santa Cruz Is. area in all three years
(1975-77). . R

of the study

The population was estfjimated at approxi-

mately 75 pairs, with_thé majority occurring on the main rock. On
Scorpion Rk., 15 auklet burrows were found on 22 [June. 1976; two con-
tained incubating adults. The population for Scgrpion Rk. and the

On tiny "Sppit"

Rk., off the east end of the north side of Santa|Cruz Is., three
nests were found on 22 June 1977; the population|wvas estimated at 10
pairs. Suitable habitat also existed on Diablo Rk. and other even
smaller rocks along the north side of Santa Cruzl|ls.; a few pairs of
auklets may nest on these islets, as well. The total Cassin's Auklet
breeding population for the offshore rocks and isjilets of Santa Cruz

Is. was estimated at approximately 150 pairs.

Anacapa Island

The only evidence of Cassin's Auklets breeding on Anacapa Is.
comes from Willet (1910): In June 1910, “"Cassin\s Auklets were common

we did not locate the nesting colony".

- at night and were undoubtedly breeding somewhere [on the island, but

Present Status - No Cassin's Auklets were |found breeding on
Anacapa Is. in 1975-77. However, West Anacapa Island was not

searched, and 1ittle time was spent exploring the
islands. It is possible, though unlikely, that a
existed on these islands.

Santa Barbara Island

'sitting upon their single white eggs”. At least.

middle and eastern
small population

A Cassin's Auklet egg set (MVZ 1950) was cpllected by Cooper
on Santa Barbara Is. on 26 May 1863. Cooper (in|Howell 1917) found

auklets numerous on Santa Barbara Is..in 1863, "
mined almost every part of the soft, earthy surfa
burrows". Grinnell (1897) found them breeding in
1897: "The southwest side of the mesa from the t
the summitt of the hill was crowded with their bu
set (MVZ 1950) and nineteen specimens were colled
visit. Britton (1897), apparently on the same cr,
stated, "In a field of malva weed hundreds of bur

eggs (WFVZ uncat.) were collected by H. Robertson
Robertson (1903) examined "a great number of nest
empty ones" at the southern end of the island; he
probably nested elsewhere on the island, as well.
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Cassin's Auklet: Historical and Present Status

when Howell (1917) visited the island, no signs ¢
seen. Willett (1912) found only bones and feath¢
over the island during his trip there in June 19]
that they had been exterminated by the cats with
infested". He did find, however, a small _colony
of auklets nesting on an offshore islet (Sutil),
safe from the depredations of feral cats. One ec
from this colony on 14 June 1911 (WFVZ 6155). TH
on 2 - 3 July 1912, Wright and Snyder (1913) unde
search of the northwest end of the island and fo@
remains of auklets, which they felt were attribuf
No Auklets were found by Sumner (1939) and Bond i
what may have been some recently worked burrOWS‘Q
northeast corner of the island. Sumner (1939) a]
"hordes of exotic house cats" that were still on
(unpubl. notes) saw a few auklets in the vicinity
heard what he thought were auklets (murrelets?) &
February 1964. Hunt and Hunt (1974) saw none in

Present Status - The Sutil Is. auklet colg
On 27 June 1976, a large downy auklet chick was f
in the loose soil in a saddle area atop Sutil Is]
of other burrows were found in the same area and
at locations over most of the islet. A total of
estimated for this islet. This is somewhat’]owei
(1912) estimate and may indicate a slight decliné
There is very little soil on the top of Sutil fof
the Tack of vegetation, a considerable amount of
away over the years. ¥

On the main island, 42 Cassin's Auklets we
small colony located in a cave near Elephant Seal
colony had an estimated 75 pairs of breeding aukl
a single pair of nesting auklets was found in Cat
site end of the island. At this point, there apf
prevent Cassin's Auklets from reoccupying Santa E
former numbers.

San Nicolas Island

There has never been any indication that &
San Nicolas Island. None were found during 19754
doubtful that any occurred there.

San Clemente Island

. No one has ever reported Cassin's Auklets
Clemente Island. On 11 June 1977, the remains of
auklet and Xantus' Murrelet were found in a small
the apparent victims of a fox or feral cat; howey
were found. "Pioneering" individuals may occasig
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Cassin's Auklet: Historical and Present Status

island, but these would be held rigidly in check
predators. : :

Santa Catalina Island

Cassin's Auklets have never been found bre
Catalina Island. None were found by this project
doubtful that any occurred there during this stud

c. Breeding Biology

At present, the knowledge of the breeding
Auklets consists of early anecdotal accounts summ
and more recent work focusing on regional aspects
Lincoln 1959; Jewett et al. 1953), breeding behay
molt (Payne 1965), and population ecology, food K
biology (Manuwal 1974). Prior to this project,
tions of Cassin's Auklets had been conducted on f
Therefore, a comprehensive study of the breeding
species was conducted.

Methods

The majority of our efforts were.concehtrq
and all information pertains to this colony un1e§
The number of breeding pairs (N) was calculated b

A " T =N
&7

A is the number of burrows known to be active in
I is the number of burrows known to be inactive i
and T is the total number of burrows estimated fo
was estimated by calculating the average density
and assuming this density for the total area cont

To gather data on reproductive success, iq
staked in February 1976 and January 1977 and chec
quent visit. In 1977, additional nests (Study Ar;
later in the season to check the affects of resea
and to increase the reliability of our data. Nes
corded on each visit. Chick growth rates were ca
day for birds weighing between 25 and 140 grams.
than 140 grams were used since Manuwal's (1974) g
cated that the growth rate of auklet chicks was 1
weight. After reaching 140 grams, growth was con
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Cassin's Auk]etf Breeding Biology (continued)
Habitat

The preferred nesting habitat of Cassin's
Channel Islands, as in other parts of its range,
which this species excavated burrows (Jewett et 3
and Lincoln 1959; Drent and Guiget 1961; Manuwal
optimal conditions burrows, each about one meter
ly packed and honeycomb the available topsoil. 1
ing typically undermines the soil structure, but

Castle Rk., cactus (Opuntia sp.), iceplant (Mesen

Auklets in the

was loose topsoil in
1. 1953; Gabrielson
1974). Under

in length, are close-
his extensive tunnel-
at Prince Is. and
bryanthymum sp.) and

other Tow vegetation helped to stabilize the bury
collapse and erosion. However, investigators sti
difficulty in traversing the populous colonies aﬂ
breaking through the fragile topsoil and destroyi
fore, studies were conducted in peripheral or 1o

the colony, where the investigator's impact could

Auklets nested in a variety of habitats on
Nests were found in rock crevices everywhere on {
the densities in rocky habitat were considerably
soil-vegetation habitat. Auklets also nested cor
and under rocks on the steep northwest face, whey
found in natural rock crevices similar to and adj
by Pigeon Guillemots. Overall, the nest sites us
were similar to those reported by Manuwal (1974)
Islands. S

Burrow densities ranged from 0.1 nest/m? i

island. Average burrow density in the habitat ad

averaged 5.4 nests/m?; this density is considerab

maximum density reported by Manuwal (1974) for tH
(1 burrow/m?). Auklets also nested within the.cd
though we were unable to measure burrow density t
much less than on the periphery. Auklets nesting
patch utilized this habitat with relative impunit
found impaled on cactus spines during the breedin
1ikely that the cactus provided protection from p
Western Gulls.) Generally, the birds arrived at
the ground in adjacent clearings and scurried to

.. The small auklet colony on Santa Barbara I
at Elephant Seal Pt., where auklets burrowed in t
of a large rock crevice. A few nests were also f
holes, but none were found on the slopes in the g

Phenology

The timing of the major breeding events fo
on Prince Is. is shown in Figs. III-99 and II1I-10
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intense during the evening of 28 April 1976, when

was chaotic as mist nets were inundated by incomil

'served on the night of 28 May.

Cassin's Auklet: Breeding Biology (continded)

visited Prince Is. in mid-January 1976 and 1977,
were actively excavating new burrows and renovati
(Burrows constructed in soil are altered dramatic
erosion and auklet activity and require rebuildin
son.) Freshly worked burrows checked in mid-Febr;
did not yet contain eggs.

The exact date egg laying commenced was di
due to the infrequency of our visits; however, th
probably laid in early March in 1976 and late Mar
1977. By late March of 1976 and by mid-April of
the burrows examined on Prince Is. had incubating
1976, a few burrows contained small chicks and by
burrows checked were deserted. In 1977, hatching
until shortly before 3 May in the originally esta
some of these burrows still contained chicks on 1
drawn-out incubation period in.this study area wa
Targe amount of re-nesting in late May and June f
and destruction of nests that were initiated in A

at which time auklets
ng old burrows.

ally by rain,

g each breeding sea-
uary of each year

fficult to establish
> first eggs were
ch/early April in
1977, over half of
adults. On 6 April
28 August all

did not commence
»1ished quadrats and
3 August. The

; attributable to a
)11owing desertion
wil.” In contrast,

in burrows staked much later in the season, well ifter incubation

had started, all chicks had fledged by early July

(Fig. I1I-100).

During our surveys, breeding activity on Pirince Is. was most

served singing loudly, engaging in courtship acti
every available crevice and cavity (see Thoresen
this behavior). The birds arrived shortly after
birds sat in and above the intertidal area cal]in!
flew about wildly and flopped clumsily to the grol

subsequent visits, investigators found that noctui
was less intense, and auklets arrived over a long

On Santa Barbara Is., egg laying commenced
and all of the 8 clutches followed were initiated
Most chicks hatched between 30 April and 11 May.
carrying food were captured as late as 22 June, st
were still present at this time. Fully-fledged j@
tured in mist nets adjacent to the Elephant Seal ﬁ
first time on 28 May and thereafter until researct
island in mid-July. Peak activity of auklets in t

Generally, Cassin's Auklets incubate a sinc
well-developed lateral brood patches for 38 days,
to 45-day nestling period. Fledging occurs when t
attained a weight of about 150 grams (Thoresen 19@
Using these facts, data collected on the weights ¢
Is., and growth rates developed by Thoresen (19642
the egg laying period was estimated to extend fron
early July; the hatching period was estimated to €
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- Islands, burrows were initiated as early as Decen

Cassin's Auklet: Breeding Biology (continued)

March to éar]y August and the fledging period fr(
August.

Since the auklets at Prince Is. were obser
breeding season, a discussion of the information
species in other areas throughout the year would
Thoresen (1964) and Manuwal (1974) found that aul
Farallon Is. colony year round. They suggested t
may remain paired all year and possibly for lifel
lost mates or were first-time breeders probably &
the courtship and burrow construction period. Or

continued until mid-April. The peak in courtshig
from March to April (Manuwal 1974). A few adults

m late April to late

ved only during the
available on this

be instructive.

lets visited the

hat these birds
Those that had
cquired mates during
the Farallon

ber, and construction
activity occurred
continued to feed

chicks into August. Generally, auklets appeared|to be less numerous

mained at sea during the remigial molt (September

_in late September and October. It is probable that many birds re-

-October) but still

visited the island irregularly until the beginning of the breeding

season in December (Manuwal 1974).

Reproductive Success

‘these "second" eggs (39%) than it was for burrows

‘The reproductive success of Cassin's Aukle
measured in both 1976 and 1977 (Fig. III-101). I
success was similar (v50%) in both study areas.
there was a marked difference between the hatchin
Area 100 (26%) and that of Study Area L (57%).

Study Area 100, which was checked from the
1977 season, ‘had an extremely high incidence of
of the first eggs laid in this area were lost, an
burrows eventually received new eggs. Whether tq
clutches laid by the same pairs or first eggs lai
not known. No second clutches were found in burr

fledged. Hatching success was slightly higher fo

egg was laid. In Study Area L, which was first d
only one burrow (4%) received a "second" egg. TH
strongly suggest that researcher disturbance was

in the Tow hatching success documented for Cassin

Unfortunately, it was not possible to meas,
importance of different sources of chick mortalit
1976 due to the infrequency of our visits. Chick
Is. was quite high in both 1976 and 1977. No act
predation-on auklets, either chicks or adults, we
this study. However, both owls and gulls prey up
Prince and Santa Barbara Islands. A Barn Owl roo
end of Prince Is. contained auklet remains on se
Gulls were often observed "patrolling" auklet col
carcasses were occasionally noted in the gull col
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Fig. I1I-101. Summary of Cassin's Auklets Reproductive Success, Prince Island, 1976 and 1977.

Number  Total o | ' Number v
of Number Total Total Fledged Number
Burrows  of - Number - Number Average Chicks Per Number Fledged
With E_ggs1 Chicks Young Clutch Hatched Chick Fledged Per 2
Eqgqgs vLaid Hatched Fledged Size Per Eqg Hatched Per Eqg Nest
1977
Study Area 100 53 ! 18 18 1.0 .25 1.0 .25 - .34
Study Area L 20 21 12 10 1.0 .57 .83 .48 .50
— Total 73 92 30 28 1.0 .33 .93 .30 .38
= ,
N
S 1976
Study Area A 63 76+ 36 32 1.0 .47 .88 .42 .50
Study Area B 30 46 23 21 1.0 .50 .91 45 .70
Total 93 122 59 53 _ 1.0 .48 .89 .43 .56
1964
Thoresen 75 75 31 20 1.0 .41 .65 .27 .27

1Number of eggs laid exceeds number of burrows as a result of re-nesting attempts (Thoresen, 1964,
did not mention re-nesting).
Nest is defined here as a burrow that eventually received an egg,




Cassin's Auklet:

Breeding Biology (continued)

Thoresen (1964) reported on the mortality
during his extended stay on the Farallon Islands
served, only 26.6% raised young to fledging sizel
for eggs and chicks was 73.4%. This included 33Y%
early egg state, which he. felt was probably due t
Thoresen (1964) found that cracked and infertile
5.3% and collapsed burrows accounted for 12.0% of
During pipping and hatching, 8.0% died, and 14.8%
at later stages of development. Mortality among
hatched successfully was 35.5%. "Three chicks we
voured by gulls, two died of starvation and six d
appea;ed from their burrows before the fledging s
1964.

-The growth rates for 15 chicks in 1976 and
1977 were nearly identical; average rate of chick
years combined was 4.2 g/day (SD = 1.6, range 1.#
daily average gain is similar to that reported by,
Cassin's Auklets nesting on the Farrallons (3.9 g
served that, after reaching a peak weight on abou
chicks lost weight until fledging occurred. Suchl
to fledging is common among burrowing alcids (Man
also observed in nestlings on Prince Island.

) Any attempt.to accurately measure natural
is affected by numerous natural and research-asso
Early in.the season, .the disturbance of incubatin
the abandonment of .eggs, -and.researcher activity
times: inadvertently caused burrows to collapse.
would tend to decrease the success estimates belo
"natural" levels. Also, since the island was vis
several assumptions had to be made. If a burrow
a previous visit was destroyed or empty upon the
was assumed that the egg never hatched (an egg mo
native assumption could have been that the egg ha
died (a chick mortality). The use of the former
tend to decrease hatching success estimates. Als
grew, some engaged in "burrow switching" during n
This probably resulted in some disappearances and
unexplained appearance of chicks in certain burro
when small chicks were consistently missing on su
- checks, they were assumed to be dead. However, i
healthy and near fledging on the visit prior to i
it was assumed to have fledged. These assumption
ing effects on fledging success estimates. Thus,
presented here are only estimates and do not repr
productive success rates. Comparison of these da
Thoresen (1964) or any other study should take th
into consideration.
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‘Cassin's Auklet: Food Habits

~d. Food Habits

Five studies have addressed the food habit
Auklets north of Southern California. Carl, Guid
identified a euphausid, Thysanoessa sp., as the nj
auklets breeding on Vancouver Is. in British Colu
Farallon Islands in Central California, Thoresen
its food in two main types: Euphausids and larva
referred to as "whitebait". Payne (1965) examine
regurgitated by auklets on the Farallon Islands,
ly of a "pink soupy mass of small crustaceans".

s of Cassin's
ot and Hardy (1951)
ain food item of
hbia. At the
k1964) characterized
E fish, which he

food samples

nich consisted main-
He was unable to

identify the crustaceans but suspected they were
Thysanoessa spinifera and Euphausia pacifica. He
species are seasonally abundant in surface waters
nia. Baltz and Morejohn (1977) mentioned the sto
two wintering Cassin's Auklets taken on Monterey

noted that both
in Central Califor-
ach contents of
ay. One contained

[he euphausids

euphausid parts, and the other contained otoliths|representing a

minimum of three medusa fish, four flatfish (poss,

and an unidentified crustacean.

ibly Citharichthys)

Manuwal (1974) has presented the only deté']ed information on
the food habits of Cassin's Auklets to date. Dati were obtained from

22 regurgitated samples on the Farrallon Islands

Mhile adults were

feeding chicks. He found that the main prey items were an euphausid,

Thysanoessa spinifera, and an amphipod, Phromema
dominated samples from four dates until mid-Augus
appeared in large numbers. Prey items of minor i

squid and fish. Unfortunately neither the specie!
ume nor the size ranges for any of these food ite

The present study provides the most compre

the food habits of Cassin's Auklets to date. Ana
regurgitated by adults bringing food to young on

Ep. Euphausids

F, when amphipods
nportance included
%, the percent vol-
Es were noted.

nensive analysis of
lyses of 95 samples
Prince Is. in 1976

indicated a greater diversity in the species of Prey items utilized

than had previously been recognized, and an unexp

~larval fish as the major food item (Fig. 11I-102)

30 percent by volume of the samples, invertebrate
20 percent, and unidentified material 50 percent.
in the species and percentages of food items cons

Fish and Euphausia were prominent in April, while

consumed in May and early June. Fish were still
taken in late June with lesser amounts of Acantho

acted dominance of
Fish comprised

5 (mainly euphausids)
L Seasonal variations
umed was evident.
mainly fish were
rominent in samples

nysis and Euphausia.

——

Thysanoessa was prominent in mid-July with smalle
Euphausia and Acanthomysis.

Fish were not consumed in large numbers, b
relatively large size they constituted the greate
sample volumes. Mean sizes for food items taken
quantities are shown in Fig. III-102. Food items
and as small as 1.55 mm were consumed. No statis

I11-222

r amounts of

ut because of their
st part of most
in significant
as large as 39 mm
tically significant




Fig. TII-102. Food Habits of Cassin's Auklet, |[Prince Island, 1976.
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"~ Species . __Composition of Regurgitation Samples **
Mean Size
of Indi-

Percent Percent vidual
_Occurrence Volume  (in mm)
Crustacea 6.3 2.8
Mysidacea
Amphipoda
Lycaeidae
Tryphana malmi 1.1 0.0
Pronoidae : ‘
Eupronoe minuta 1.1 0.0
Vibiliidae ’
Vibilia propinqua 1.1, 0.0
Hyperiidae
Hyperia medusorum 1.1 0.0
Parathemisto pacifica 1.1 0.0
Unidentified Amphipoda 3.2 0.0
Euphausiiacea
Euphausiidae +
. Euphausia pacifica 57.9 7.1 6.09,
thysanoessa spinifera 50.5 7. 9.66
Decapoda
Albureidae
Blepharipoda occidentalis 3.2 0.3
) Lophomastix diomediae * 1.1 0.0
Alpheidae * 1.1 0.2
Canceridae
Cancer sp. 2.2 0.0
Crangonidae 1.1 0.0
. Hippolytidae
Hippolysmata sp. 3.2 0.1
Maiidae ) * 1.1 0.0
Paguridae 1.1 0.0
Pandalidae 2.2 0.0
Caridae 1.1 0.0
Unidentified Decapoda 3.2 0.2
Unidentified Crustacea 3.2 0.5
Mollusca
Octopoda
Argonautidae :
Argonauta sp. * 3.2 0.3
Enoploteuthidae
Abraliopsis felis 13.7 1.0
Unidentified Cephalapoda 4.2 0.2
Unidentified Invertebrates 3.2 0.5
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Fig.I11-102. Food Habits of Cassin's Auklet,||Prince Island, 1976.
(Continued) ' \
Species , Composition of Reglirgitation Samples **
v ‘ . Mean Size
of Indi-
Percent Percent vidual
Occurrence  Volume  (in mm)
Osteichthyes
Salmoniformes
Engraulididae v 14.7 0.9 —
Engraulis mordax 13.7 0.9 32.94
Myctophiformes
Mycotophidae 1.1 0.0
Atheriniformes .
Atherinidae * 1.1 0.0
Scorpaeniformes
Scorpaenidae ' -
Sebastes spp. _ 56.8 12.9 27.03
Cottidae
Hemilepidotus sp. * 4.2 0.1
Perciformes
Apogonidae '
Occella verrucosa v 1.1 0.1
Pleuronectiformes
Bothidae _ ++
Citharichthys spp. 25.3 11.8 18.50
C. stigmaeus 5.3 1.6
Unidentified Fish 7.4 1.6
Unidentified Mush 49.8

*Identified by non-standard taxonomic characteris
many specimens.
**n = 95 regurgitation samples.

+ICarapace Tength.
Standard length.
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Cassin's Auklet: Food Habits (continued)
seasonal variation in the sizes of food itmés wit
noted.

Larval Citharichthys sp. was the most impo
sumed by Cassin's Auklets in 1976, comprising 13.
of -the samples. Auklets consumed larvae of this
mm to 19.67 mm size range. These fish would be a
having hatched in the spring (E. H. Ahlstrom, per
clusions can be drawn about the availability of C
Prince Is. auklets. Ahlstrom and Moser (1975) de
distribution and abundance of larval flatfish in
Citharichthys sp. was found to comprise over 87 p
fish Tarvae sampled, and the seasonal distributio
reported to be patchy and varying from year to ye
spring hatch would be expected to provide the siz
selected by auklets during the breeding season.
factors may influence the selection of Citharichth
as well, including: The larvae's abundance and s
havior, their long pelagic existance (3 to 4 mont
size (30 to 40 mm) (Ahlstrom, pers. comm.).

Sebastes sp. comprised 12.9 percent by vol
A number of factors may influence the selection o
auklets, 1nc1ud1ng the fact that the size range ¢
29.5 mm) is abundant near the surface. However,
about the ava11ab111ty or specific 1dent1ty of th?
of rockfish consumed as a number of species have
* 1ittle is known about their distribution and seas
slow growth, muitiple spawnings, and size variabi
cult to determine age classes for young rockfish.
however, is a likely candidate for the as yet uni
under consideration (G. Boelherd, pers. comm.).

1in species was

} percent by volume
pecies in the 16.5
yout 40 days old,

y. comm.). Few con-
tharichthys to the
scribed the seasonal
falifornia;

srcent of the flat-
1 and abundance was
ir. However, the

> range of larvae

A number of other
s sp. by auklets
irface dwelling be-
is), and their large

ume of the samples.

f rockfish by

onsumed (20.0 to
little can be said
prejuvenile state
pelagic stages;

onal abundance; and
lity make it diffi-
Sebastes diploproa,
dentified rockfish

The euphausids, Euphausia pacifica and Th
were the only other organisms consumed by auklets
quantities. They comprised 7.1 percent and 7.7 p
respectively, of the samples. E. pacifica and T.
subartic-transition.zone specieS(Brinton 1962a).
affinity for colder waters but inhabits a ner1t1c
usually restricted to depths of less than 100 met
no verticadl migration (Brinton 1962b, 1967). In
is more oceanic, deeper, and ranges near shore on
cold water (Komaki 1967). Brinton (1967, 1975) d
distribution and abundance of Euphausia pac1f1ca

sanoessa spinifera,

in significant
ercent by volume,
sginifera are

Thysanoessa has an

environment; it is
ers with Tittle or
contrast, Euphausia
ly in response to
escribed the seasonal
and Thysanoessa

spinifera in the Channel Islands. Both species a
in the spring.and summer, particularly in the vid
. Conception and the Northern Channel Islands incl
Sealy (1975) reviewed the literature on euphausi
"tion of the food habits of Ancient Murrelets and
He found that only a small proportion of the ava1
was taken by feeding Ancient Murrelets and that t
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|Marb]ed Murrelets.
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- quantitative comparisons difficult,

Cassin's Auklet: Food Habits (continued)

entirely on E. pacifica until mid-April when T. !
taken almost exclusively. He felt that this was
increasing water temperatures. This shift was n
the present data, but T. spinifera did become mo
July sample. -

The size ranges of euphausids consumed by
from 4.78 to 6.68 mm (carapace length) for E. pa
10.76 mm for T. spinifera, indicating that sexua

old) individuals were taken (Brinton, pers. comm!)

In 1977, one hundred and two food samples
tions collected on the colony at Prince Is. and
collected at sea, were obtained. All samples we
present analysis (Fig. III-103). :

The 1977 samples revealed the presence of
euphausid, Nyctiphanes difficilis, in significan
by volume). Only traces of E. pacifica were pre

spinifera was once again an important component-
Larval fish composed a large portion of the diet
(44.3%). The only identifiable genus present in
Sebastes spp. (27.5%).

The 1977 data were consistent with that o
however, some differences were evident which may
in methods. 1In 1977, about 90% of the total sam
attributed to discrete taxons, whereas in 1976,
total sample volume was thus identified. This d

In summary, although a diverse assemblage
various sizes was consumed by Cassin's Auklets,
and three species of euphausids constituted the
items identified. Although we lack information
foods available to this species, it is Tikely th
prey species were utilized selectively.

-e. Foraging Areas

Very little is known about the foraging p
Auklets. In a study of alcids breeding on the 0
Washington, Cody (1973) found that nesting Cassi
foraged farther from land than the other alcids.
distances greater than 10 km from shore. Thores
that Cassin's Auklets at the Farallon Islands ref
of the breeding colony year-round, but he did no
tribution. No study has examined the at-sea dis
species around a nesting colony throughout a bre
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F{g. IT1- 103. Food Habits of Cassin's Auklet, Shn Miguel Island, 1977

Composition of||Pouch and Gut Samples
‘ samples)

Spécﬁés ' ~ (102

Percent Percent

Occurrence . ||Volume

Crustacea
Amphipoda - T
Phronima sedentaria
Phronima sp.
~Vibilia sp.
Unidentified -Amphipods
Euphausiacea
Nyctiphanes simplex
Nematocelis difficilis
Euphausia pacifica .
Thysanoessa spinifera 2
Decapoda
Penaeidae
- Sergestes similis
Caridae
family Hippolytidae
Unidentified Carids
Anomura
Emerita anabia (zoea)
Blepharapoda occidentalis
Brachyura v
family Canaidae
zoea
megalopa
unidentified Brachyurans
Cirripeda
Lepas sp.
Cephalopoda -
" Abraliopsis felis
Loligo opalescens.
Gunatus fabrica
Gastropoda
Carinaria sp.*

=W B~y

W
R pw

NOY W

[o) W Vo)

Pisces

—

Sebastes sp.

Citharichthys sp.
Engraulis mordax
Unidentified Fish

NN N W W Hwp [AV] 00 oy Oy

—

0.6

14.2

32.6

A O
— Q0

A A
b

*Carinaria sp. identified by radula teeth which were the only

undigested portion of the animals.
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Methods

.the return ("in") transect was begun immediately.
1976, all "in" radials were offset one-half mile

Cassin's Auklet: Foraging Areas (continued)

Cassin's Auklets are the most abundant mar
Southern California, with nesting colonies limite
to the San Miguel Is. area. Therefore, as part o
special studies on this species, the waters adjac
were surveyed regularly to learn more about the f
gassin's Auklets near their most important nestin

ight. ‘

The distribution of Cassin's Auklets aroun
determined using radial and interisland ship tran
methods of observation and recording used on thes
same as those described earlier for shipboard cen
the Bight (see Ship Surveys in Methods).

When the transect program at San Miguel Is
1975, seabird censuses were conducted opportunist
radial transect courses extending 14.8 km (8 NM) .
Due to the success of these limited efforts, the
and expanded in 1976 and 1977. Four standard rad
standard interisland transect were used {Fig. III
transects followed straight Tine courses extendin
out from the island; distance was determined usin
Data were obtained for the entire length of the P
and Crook Pt. transects, but only the last 16.0 ki
Richardson transect could be ‘accurately censused
offshore kelp. The interisland transect ran betw
at San Miguel and Santa Rosa Islands. It surveye
and never extended into open waters.

Transects were initially run out from the
course. At the end of the transect, the boat was

around the island from "out" radials to eliminate
of our passing vessel on subsequent censuses. To
extent of the vessel's influence on the number of
on non-offset return radials, data from "out" and
formed prior to 21 May 1976 were compared using t
(Siegel 1956). Prior disturbance by the vessel h
affect on auklet numbers (x = 4, p = 0.55, n = 11
and non-offset radials were considered comparable

Data Treatment"

During all transects, sightings were logge
their occurrence, and the time at which each sigh
recorded. In order to examine the distribution o
ferent distances out from land, it was necessary
sighting times to approximate distances. For eas
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~ (presented in Fig. I1I-108) was calculated by ave

Cassin's Auklet: Foraging Areas (continued)

to divide the sightings into 2-km segments. The
quired to travel 2 km varied each time a transec
was calculated in the following way:

“time-equivalent (min) _ Total travel time on ti

amount of time re-
was performed and

ansect (min)

for 2-km segment

This was considered the most'acéurate estimate, ¢
the transect was always verified by radar. I

Due to the difficulty of sighting small al
tances, especially under rough conditions, onl

- Length of transect (km

X 2 Km
ince the length of

cids at large dis-
ightings from Regions

]
¢

I and IT (0 - 150 m to either side Of'the'ship‘-ﬁere used. Occa-
3

sionally, a single sighting of large numbers of
cumulatively in Regions "I, 11, and III" (Regionl

uklets was recorded
III extends from

150 - 400 m either side of the ship); such sightings were included

in the totals presented.

Because auklets are small and 1hconspicuoqs diving bifds with
a tendency to avoid passing ships, it was felt that the censusing

methods used underestimated the actual density oﬁ
San Miguel Island. Therefore, when a transect wa

these alcids around
S performed more than

once:  a day (i.e. data from both “out" and "in" |Were collected), the

survey with the maximum total number of auklets
ing densities and distributions. The selective y
veys rather than means resulted in higher absolut
higher variance, but it did not influence ‘the gen

The overall mean density of auklets around

sities (total auklets seen/area censused) for eac
for each month. The distribution of the auklets
transect (presented in Figs. III-110 and IT1-111)
determining the percent of birds sighted in each
and then averaging these percentages to obtain th
total auklets sighted a given distance from land
is given in Fig. III-177). Because of the relati
sampled at San Miguel Is., no attempt was made to
Cassin's Auklet population there (cf Xantus' Murr
Barbara Is.).

Of the three years in which information wa
most complete set of data was obtained in 1976.
transects were performed and less frequently in 1
difficult weather conditions. Therefore, the fol
were based primarily on 1976 data, though, where
were made to the available 1977 data base. Due t
methods used in 1975 and the small number of tran
direct comparisons across all three years were no
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Cassin's Auklet: "Foraging Areas (continued)

Results

The total numbers of Cassin's Auklets sighted on radial
transect surveys around San Miguel Is. from 1975 through 1977 are
summarized in Fig. I1II-104.. The distributions of these birds in 1-NM
(1975) or 2-km (1976-77) segments along each radial transect can be
found in Figs. III-178 to I11-200.

Yearly Fluctuations in Numbers

Significantly fewer Cassin's Auklets were observed on radial
transects around San Miguel Is. throughout the 1977 season than were
seen on equivalent transects the previous year (Wilcoxon Matched
Pairs Signed Ranks Test, all radials: n =12, T = 3, p < .01; Prince
transect only: n=7,T =0, p< .02). On the average, approximately
only 25% of the Cassin's Auklets sighted on 1976 radial transects were
seen on comparable surveys in 1977 ?Fig. II1I-105). .As there was no

evidence of a similar decline in the breeding populations on the

colonies, it was assumed that a large portion of the San Miguel Is.
auklet population was foraging farther out to sea in 1977, in areas
beyond the range of our surveys. The reason for this probable shift
in foraging areas is not known. However, it may indicate a decrease
in the availability of food for this species.

The data collected in 1975 were too scarce to allow a detailed
comparison. However, on the basis of the two sets of transects per-
formed, the general abundance of auklets in the San Miguel Is. area
resemb]ed that observed in 1976.

Seasonal Fluctuations in Numbers

In both 1976 and 1977, there were no marked seasonal fluctua-
tions in auklet density (Fig. III-105). Cassin's Auklets were present
in the waters adjacent to their breeding colonies in relatively con-
stant numbers from mid-January through mid-July (the census period);
the fluctuations observed over the season had no systematic relation-
ship to the breeding cycle. Since auklets foraged in large aggrega-
tions, these fluctuations were probably the result of flock movements
in and out of the vicinity covered by the standard radial transects
as the auklets sought areas of abundant plankton.

According to Thoresen's (1964) and Manuwal's (1974) studies of
Cassin's Auklets on the Farallons, it is 1likely that the birds remain
in the vicinity of the breeding colony year round, moving slightly
farther offshore during the non-breeding months of October to
December. However, large concentrations of auklets have been sighted
in the Pacific Ocean from 50 to 250 km from land, suggesting that at
least some birds do leave the colony area (see Vol. III, Part III,
Book I, Ch. 1).
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Fig. I11-104. Total Numbers of Cassin's Auk]ets Sighted on Transect Surveys at San M1guel Island,
1975-1977.

14-19  11-16 17-22 6-7 28 Apr.-. 13-21 4-9 19-24 8-15  23-25 12-14

1975 Jan. Feb. Mar. Apr. 2 May May June June July July Aug. -
Cuyler (out) - - - - - 179 - - 28 - -
- - - - - 51 - - - - -
Castle Rk (out) - - - - - 103" - - - - -
Crook Pt. (out) - - - - - -3 - - 446 - -
Tyler (out) - - - - - 0 - - - - -
Cardwell (out) - - - - - = - 0 - - -
= 1976
m.
— Prince Is. (out) 110 135 44 41 49 80 ° 19 3 2 - -
(in) 48 104 127 - 41 126 - 72 2 4 - -
Castle Rk. (out) 42 45 - 314 - 293 32 1 80 - -
(in) 52 67 - - 268 - 93 84 - 204 - -
Pt. Bennett(out) 140 - - - - 6 22 0 0 - -
(in) 136 - - - - 0 31 0 0 - -
Crook Pt. (out) 57 3 - 0 1 0 0 7 - - -
(in) , 12 1 - 1 - 0 - 2 - - -
Bee Rk. (out) - - 5 - 4 1 0 - - - -




 seaage ot e -

2111

Fig. I11-104. Total Numbers of Cassin's .Auklets Si

ghted on Transect Surveys at San Miguel Island,

aNon—standard radial.

Continued. 1975-1977.
14-19  11-16 17-22 6-7 28 Apr.- 13-21 4-9 19-24 8-15 23-25 12-14
1977 Jan. Feb. Mar.’ Apr. 2 May May June June July July Aug.
Prince Is. (out) 16 35 5 - 22a - - 0 9 - 3
(in) - - - - 76 - - 3 - - 1
Castle Rk. (out) 20 - 1876 - - - - - - 3 30
(in) 3 - - - - - - - - 2 52
Pt. Bennett{out) - - - - - - - - - - 6
(in) - - - - - - - - - - 4
Crook Pt. (out) 0 0 19 - - - - - - - 0
_ (in) - 1 - - - - - - - - -
Bee Rk. (out) - - - - 2 - 0 - - 0 0
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Cassin's Auklet: Foraging Areas (continued)

Daily Movement Pattéerns

During the breeding season, Cassin's Auklets leave the breeding
colony en masse shortly before dawn, disperse out to sea to forage,
and return to land after dark. On the basis of this daily pattern of
movements, one would expect the majority of the auklets to be concen-
trated closer to land in the early morning and early evening than any
other time of day. During informal observations in 1976 and 1977,
large rafts of auklets were encountered regularly off Prince Is. at
sunset, prior to the birds' return to the island, and similar aggre-
gations may form at dawn as the birds fly out to sea. However, with

the transect surveys performed, it was not possible to quantitatively
document this daily pattern.

Areal Distribution Around the Island

In 1976 and 1977, auklets were most common on the north
(Prince) and west (Castle/Richardson) transects (Figs. 11I-106 and
I11I-107.) These radials are adjacent to the large auklet colonies at
Prince Is. and Castle Rk., respectively. In both years, the observed
auklet densities north and west of the island were significantly
greater than that observed south of the island (Fig. III-108). Very
few auklets were encountered east of San Miguel Is. on the interisland
transect (Bee Rk. - Prince), and the density of auklets seen to the
southwest (Pt. Bennett transect) was generally intermediate to low.
However, these areas were not censused often enough to allow direct
comparisons. :

The small number of radials performed in 1975 makes detailed
comparison unfeasible. Nevertheless, the same basic pattern was ob-
served on 13 May when three equivalent transects were performed

(Fig. I1I-109). On 15 July 1975, however, a large concentration of Cassin's

Auklets (446 birds) was observed south of Crook Pt., showing that
this area is used occasionally by these birds.

Generally, auklets were not seen close to shore, but otherwise
they foraged in discrete concentrations at varying distances out from
the island (Figs. III-110 and III-111). The location of these con-
centrations changed each time the birds were surveyed, presumably as
the birds congregated in areas of temporary prey abundance. In 1976,
the majority of the birds on the Prince and Crook Pt. transects were
found between 4.5 km and 18.5 km from shore, but very few auklets
were seen within 4.5 km of land (5.6% and 1.8% respectively). Simi-
larly, auklets on the Castle/Richardson radial were distributed in
localized concentrations ranging from 2.5 to 18.5 km out. (The seg-
ment from 0 - 2.5 km from San Miguel Is. was not systematically cen-

‘sused for this radial, but very few auklets were observed in this

area.) - Only the Pt. Bennett radial deviated from this general

pattern; in this area, over 95% of the auklets were seen within 4.5
km of the island. In 1977, the auklets foraged slightly closer to
shore on the Prince and Crook Pt. transects, but otherwise the same
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Fig. I11-108. Mean Densities of Cassin's Auklets on Radial Transect Surveys, San Miguel Island,

1975-1977.

14-15 11-12 17-18 - 6-7 28-29 20-21 8-9 23-24 14 Mean Density
1976 , Jan. Feb. Mar. Apr. Apr. May June June July + SE
Prince? . a 19.82 24.32 22.88 7.39 8.83- 22.70 12.97 0.54 0.72 13.35 ¢ 3.16
Castle/Richardson® 10.83 13.96 - 65.42 - 61.04 19.38 0.21 42.50 30.48 + 9,76
Pt. Bennegt 24,50 - - - - 1.08 5.59 0 0 6.23 + 4,68
Crook Pt. 10.27 0.54 - . 0.18 0.18 0 0 1.26 - 1.78 +.1.43
Mean Density 16.36 12.94 22.88 24.33 4,51 21.21 9.49 0.50 14.41
SD ) - 6.97  11.92 ° - "35.77 6.12  28.54 8.47 0.55 24.33
SE 3.49 6.88 - 20.65 4.33 14.27 4.23 0.28 14.05
n 4 3 1 3 2 4 4 - 4 3
- 17-19 15-16 21-22 2 21 8 23-25 ' 12-14 Mean Density
1977 ~Jan. Feb. __Mar. Apr. May June ' July July Aug. + SE
Princeb b 2.88 6.31.- 0.90 - 3.96 0.54 1.62 - 0.54 2.39 + 0.81
Castle/Richardson 4.17 - 390.8 - - - - - 0.62 6.25 100.46 + 96.79
Pt. Bennegt - - - - - - - - 1.08 1.08
Crook Pt. 0 0.18 3.42 - - - - - 0 0.90+ 0.84
Mean Density $2.35  3.24 131.71 - 3.96 0.54 1.62 0.62  1.97 '
SE 1.23 3.06 129.55 - - - - - 1.44
n 3 2 3 - 1 1 1 1 4
a,b

aComparison of Prince, Castle/Richardson and Croek Pt. transects.
1976 - Kruskal Wallis: H=10.28; df=2; p<.01
Prince & Castle/Richardson vs. Crook Pt. - Mann-Whitney U: U=8.5; n;=7; n,=16; p<.001
1977 - Kruskal Wallis: H=5.68; df=2; p<.05 : '
Prince & Castle/Richardson vs. Crook Pt. - Mann-Whitney U: U=6.0; n,=4; n,=11; p<.05

b
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Fig.110- Distr%butibn of Cassin's Auklets on Radial Transect Surveys in the

. . , Vicinity of San Miguel Is., 1976.
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Cassin's Auklet: Foraging Areas (continued)
pattern was maintained.

The large variances associated with these data are due to
radical monthly changes in the birds' distribution. Such fluctuations
suggest that the foraging areas used by Cassin's Auklets off San
Miguel Is. varied greatly throughout the season. This extreme-
variability may simply reflect the naturally patchy distribution of
these birds in response to their food resources, or it may indicate
that these birds moved freely in and out of our effective censusing

area (18.5 km offshore) and possibly foraged regularly at greater dis-
tances from land.

On the basis of the available information, the preferred forag-
ing areas of the auklets (indicated by higher observed auklet densi-
ties) were not correlated with any obvious parameter of ocean topog-
raphy (i.e. depth, current). Instead, it appears that the birds
avoided inshore areas but otherwise had no preferred water depth or
distance from land for foraging. The avoidance of inshore areas may
be an adaptation to minimize exposure to gull predation close to land,
where the density of gulls moving to and from the colonies is
greatest. Otherwise, auklets appeared to disperse directly out to sea
from their breeding colonies (which are Tocated north and west of
San Miguel Is.) and rarely foraged to the south. Whether or not
these distribution patterns reflect the availability of exploitable
food resources or some other factors (e.g. accessibility to the
breeding colonies) cannot be determined at present. Preliminary ex-
amination of plankton trawls, however, suggest that this distribution
does reflect, at least in part, the availability of food. Detailed
investigations into the productivity of the different areas, espe-
cially with respect to the auklets' preferred food populations
(euphausids and larval fish) would be necessary before this question
could be answered. - :

Foraging Flocks

Cassin's Auklets were very social at sea and generally foraged
in groups during the breeding season. Over 70% of all the auklets
sighted on radial transects were in associations of six or more birds
{Fig. 1II-112). The largest single flock encountered contained
approximately 300 birds, but Cassin's Auklets often foraged in large,
loose, il11-defined groupings of many times this number. The majority
of the auklets, however, foraged in groups of 6 to 100 birds with no
apparent seasonal changes in the flocking behavior. Large flocks
were seen from January through August, and the frequency of flocks of
different sizes was quite consistent over the three years of this
study. The habit of foraging in large flocks greatly increases the
vulnerability of this species to floating oil.
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Tufted Puffin (Lunda cirrhata) -

.a. Introduction

Tufted Puffins reside primarily in far northern Pacific waters.
They breed on rocky coasts and islands of the North Pacific from Japan
to California, including the Bering Sea and parts of the Arctic Ocean.
Puffins formerly bred in the eastern Pacific as far south as the
Channel Islands, but now they do not breed beyond the Farallon Islands
off San Francisco. Nests consist of shallow burrows or natural
crevices. Except for the northernmost populations which move south,
most puffins winter in the area offshore of their breeding grounds
(Bent 1919; Gabrielson and Lincoln 1959).

b. Historical and Present Breeding Status in the Channel Is.

Tufted Puffins no longer breed in the Channel Islands, and
none were found on or around any of the traditional colonies during
1975-77. Below is an account of this species' breeding history in the
Bight. '

San Migue] Is.

A11 records from the San Miguel Is. area only pertain to
Prince Island. In 1886, Streator ?1888) reported "Dozens of the

~peculiar birds [Tufted Puffins ] sat out upon the ledges of the rocks,

while others were flying about in all directions, and crevices in
the rocks were filled with eggs". Two sets of eggs were secured by
Burt on 5 June 1905 (WFVZ 32098; Peyton, unpubl. notes), and 11 sets
were collected on 6 June 1906 by Burt and Appleton (Appleton, unpubl.
notes; Willet 1912). Willet (1910) and party visited the island
during June 1910 and found puffins "breeding commonly” with eggs

and chicks present. Four sets of eggs were collected at this time
(WFVZ 4360, 6145; WFVZ uncat.; Willet, unpubl. notes). On 12 July
1912, when Wright and Snyder (1913) visited this colony, they ex-
amined "numerous burrows" containing young. After visiting all
the- - northern islands and Santa Barbara Is., they felt that the
Prince Is. colony was the largest. This is the last authenticated
report of breeding puffins on San Miguel Is. Sumner (1939) and Bond
visited the islands of Santa Barbara, Anacapa, Prince and San Miguel
in mid-April 1939 but did not mention Tufted Puffins. In their
report (Sumner op cit), they mention seeing a single Common Murre on
Prince Is. and cite Willet's (1933) belief that the species was
extinct there. They express concern for the loss of this breeding
species yet do not mention puffins at all, even though Willet

(op cit) had stated that puffins were fairly common and breeding on
San Miguel, Anacapa and probably Santa Barbara Islands. Whether
puffins were not present during their survey or just unwitting!y
omitted from their accounts is not clear. There is unsubstantiated

ITI-243




Tufted Puffin: Historical and Present Status (continued)

evidence that puffins may have nested on Prince Is. as late as the
1950's: Small (1960) says Tufted.Puffins "were reported as having
nested recently on Prince Is. off Santa Rosa Is. [sic] by Bleitz".
Small (op cit) mentions numerous other sightings of puffins around the
Channel Islands, which indicates they were considerably more common

at that time than they presently are. By 1965, however, no puffins
were breeding at Prince Is. (Craig and Sheppard, unpubl. notes),

and POBSP personnel failed to find any in 1968 (Crossin and Brownell
1968; Huber 1968).

Santa Rosa Isiénd

Howell's (1917) statement that "definite breeding records are
lacking" for puffins at Santa Rosa Is. is the only indication-that
they may have occurred there. It suggests that this species was
suspected of breeding on this island at one time.

Santa Cruz Island

Hewshaw recorded Tufted Puffins nesting at Santa Cruz Is. in
the summer of 1875 (Willet 1912), and local fishermen claimed puffins
bred regularly at the north [west?] end of the island (Howell and van
Rossem 1911). Several were seen by Wright and Snyder (1913) at the
west end of the island on 10 July 1912, and Peyton (unpubl. notes) .
reported "large flocks of Tufted Puffins at the west end of Santa Cruz"
on 3 March 1917.

Anacapa Island

The first record of puffins at Anacapa Is. appears to be a
specimen collected on 14 August 1909 (UCLA 8946). Willet (1910) saw
Tufted Puffins breeding on the cliffs of Anacapa Is. on 5 June 1910.
They were "quite numerous on the east end of Anacapa", when Wright
and Snyder ?1913) saw them on 5 July 1912. Several burrows examined
at that time had young or eggshells. Sumner (1939) did not mention
seeing this species during his reconnaissance of the island in April
1939 (see discussion), and Banks (1966) did not see any in 1963 or 1964.
Banks (op cit) concluded that the colony may no longer have existed
by that time, and puffins have not been reported on or around the
island since. . '

Santa Barbara Island

Grinnell (1897) reported "About a dozen of these birds were
probably breeding on Santa Barbara Island. They were seen f]y}ng_about
a bluff on the north side of that island on several occasions during
our stay there--May 13 to 18, 1897 ." According to Wright and Snyder
(1913), burrows that probably belonged to puffins were found "on the
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"Tufted Puffin: Historical and Present Status (continued)

rock on the northeast end of Santa Barbara Island [Shag Rk.]." Five
puffins were flushed from the water in the vicinity of the same rock
on the next day. Dawson (1923) mentions that puffins were no longer
present on Santa Barbara Is., and none have been seen there since.

San Nfcolas‘Island

Willet (1912) reports single puffins seen at San Nicolas Is.

in 1910 and 1911. However, there is no evidence that they ever bred
there. :

San Clemente Is]ahd

Wheelock (1904) says Tufted Puffins bred on "San Clementi [sic]"
Is. to a limited extent. However, there is no evidence to substan-

- tiate this.

Santa Catalina Island

No evidence of breeding.

In summary, breeding Tufted Puffins were concentrated in the
San Miguel Is. area, with smaller more peripheral populations occurring
on the remainder of the northern Channel Islands and Santa Barbara
Island. This distribution pattern is characteristic of marine
birds that breed in the Channel Islands whose population centers
are decidedly to the north of southern California. (Pelagic Cormorants
and Pigeon Guillemots show the exdct same pattern). Puffins appear
to have remained in the San Miguel Is. area longer than on other
islands of the Bight.

Ainley and Lewis (1974) discuss the disappearance of Tufted Puffins
from the Channel Islands and their failure to recover from population
declines on the Farallon Islands off central California. They suggest
these events may have been related to the depletion of sardine stocks
off California. As puffins are capable of delivering vicious bites
with their enormous bills (Bailey 1902: 13; Bent 1919, 1946) and

nest in relatively inaccessable cliff areas (in the Channel Islands:

. Streator 1888; Wright and Snyder 1913: 88-89), it is very unlikely

that early egg collectors were entirely responsible for their extir-
pation from the Channel Islands. It seems more likely that changes

in the marine environment were responsible for Tufted Puffins
abandoning their southernmost breeding stations in_the eastern Pacific.
Udvardy (1963) has paralleled the distribution of Tufted ?uff1ns

in the north Pacific with Steller's Sea Lion (Eumatopias jubata).

The southernmost breeding site of this sea lion is presently at San
Miguel Island. Like the Tufted Puffin, Steller Sea Lion populations
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Tufted Puffin: Historical and Present Status (continued)

have declined dramatically since the 1930's, and this species appears
to be loosing its Channel Islands foothold (Bartholomew and Boolootian
1960). The parallel decline of these two apparently unrelated species
suggests long term climatic. changes, however other data seem to con-
tradict this (see discussion in Ainley and 'Lewis .1974).
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DISCUSSION

1. Distribution, Abundance and Importance of Local Populatijons

The California Channel Islands support a diverse mixture of sea-
birds of northern and southern affinities. Of the eleven species pres-
ently breeding on the islands, six have either the northern or southern
Timits of their range in the Channel Islands or in the nearby Los Cor-
onados Islands (Fig. ITI-113). Two other species formerly had the
southern terminus of their breeding range in the .Channel Islands. This
zoogeographic diversity in the breeding seabird fauna is of consider-
able scientific interest, as it provides an opportunity to study the
complex interactions determining the distributional limits of species.

The unique composition of the Channel Islands seabird fauna
also has important management implications. Specifically, seabird
populations that are nesting at the periphery of their species' range
may be particularly vulnerable to local extinction. These populations
are likely to be subject to marked fluctuations in size, probably in
response to natural fluctuations in environmental conditions influenc-
ing food availability or other conditions required for successful
breeding or survival. In addition, peripheral populations are common-
ly isolated, meaning that recruitment from nearby colonies is unlike-
ly. Hence, environmental stress related to man's activities may have
a more serious impact on these populations than it would on more ro-
bust populations at the center of a species' range. The demise of the
Common Murre and the Tufted Puffin are examples of this problem, as is
the uncertain future of the remnant population of Brown Pelicans on
Anacapa Island. ‘

The importance of various colonies or species of seabirds in
the Channel Islands depends upon the perspective within which impor-
tance is defined. Local populations can be important on a worldwide
scale for the preservation of the species or on a regional basis.
They may have special scientific or recreational value. Importance
of local populations may be independent of the size of those popula-
tions, as when the species is rare, restricted in range, or when the
local population in question represents the edge of a species' range.
It is essential to note that the extripation by man of local popula- .
tions at the edge of a species distribution cannot be condoned simply
because extinctions of populations at the edge of a species' range
occasionally occur naturally. The logical conclusion of such a phil-
osophy is the certain eventual extinction of a species as successive
peripheral populations are sacrificed.

On a global scale, the Channel Islands support extremely signi-
ficant populations of Ashy Storm-Petrels and Xantus' Murrelets. Ashy
Storm-Petrels have only a small total population restricted to the
California coast and the Southern California Bight. The colonies at
San Miguel and Santa Barbara Islands may constitute as much as
five to ten percent of the world population of this species.
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Fig. - III-113 Zoogeographic Distribution of Breeding Seabirds

of the Southern California Bight

Northern Edge of Midstiof Range Southern Edge of
Range N I Range _
Black Storm-Petrel Leach's Storm-Petrel Ashy Storm-Petrel
Brown Pelican Double-crested Cormorant Pelagic Cormorant
Xantus' Murrelet Brandt's Cormorant Pigeon Guillemot
Western Gull Common Murre*
Cassin's Auklet Tufted Puffin*

*Formerly bred, no longer nests in fhe Channel Islands.
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Discussion {continued)

The population of Xantus' Murrelets at Santa Barbara Island is the
largest known in the world. The presence of nesting Brown Pelicans,
an endangered species, at Anacapa Is. (and occasionally at Scorpion
Rk.) give these colonies distinction as critical habitats, as well.

In general, the populations of seabirds breeding in the Channel .
Islands are modest in size (Fig. III-114). Indeed, when compared to
the enormous colonies in the Bering Sea or Antarctica, Southern
California colonies are quite small. However, the Channel Islands do
support over 25,000 pairs of breeding seabirds and constitute the
largest aggregation of nesting birds south of the Farallon Islands in
the western United States. Thus, on.a regional basis, these colonies
are very significant.

The three islands supporting the largest colonies are San
Miguel (and associated islets), Santa Barbara and Anacapa Islands
(Fig. III-114). San Miguel and Santa Barbara Islands also support the
most diverse nesting seabird populations. San Miguel and Santa
Barbara Islands are important as the northern 1imits of Xantus'
Murrelet and Black Storm Petrel, respectively, while the endangered
Brown Pelican reaches the northern extent of its range at Anacapa
Island. Pelagic Cormorants and Pigeon Guillemots reach the southern
terminus of their ranges at Santa Barbara Island. San Miguel Island's
.abundant fauna, primarily of northern affinities, is almost certainly
the result of this island's location, amidst the cold, rich waters .of
the California current. In contrast, Santa Barbara Island's large,
primarily southern fauna may be related to its proximity to the warmer
- California countercurrents.

Other colonies in the Bight are of secondary importance when
compared to San Miguel, Anacapa or Santa Barbara Islands. However,
the large populations of cormorants breeding on the north sides of
- Santa Rosa and Santa Cruz Islands represent a sizeable fraction of the
regional populations of these species. It should be noted that cor-
morants, particularly Double-crested Cormorants, have suffered recent
population declines (Gress et al. 1973) and have only recently begun
showing the initial signs of recovery. Therefore, these species re-
quire protection, particularly from disturbance, if they are to per-
sist.

- In summary, three colonies, (San Miguel, Anacapa and Santa
Barbara Islands) are of major regional importance and the same three
colonies support populations of species (Ashy Storm-Petrel, Brown
Pelicans, Xantus' Murrelets) of worldwide. importance.. Adequate. pro--
tection of these colonies will also ensure the preservation of many
other seabird species in the SCB. Clearly, the protection of these
three islands and their surrounding waters, where their populations
forage (see below), should be of the highest management priority.
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Fig. 1I1-114. Number of Seabird Pairs Breeding in the Channel Islands, 1975-77.
Island PTLH PTAS  PTBL PELB COD CoB cop GUW GP- MLX AKC
1. San Miguel ? +? 0 0 0 27+ 100 30 200 +? 10
Castle Rk. +? 100 0 0 0 - 363; 15- 50 100 +? 1,000+
: ) - : 916 34 B
Prince Is. 2+ 200- - 0 0 - 75 860; 103 500 150 .75 ~10,000
_ 900 590+; 20 .
, 907 , -
2. Santa Rosa ? ? -? 0 0 200+ 60 15 . 125+ ? -7
' ' 500,
R : : __100 _
3. Santa Cruz - ? ? -? 0 0 45; 25; 40 200+ ? -?
—_ , ' 48 4 ,
— Gull Is. 0 1 0 0 0 25+ 4, 85 0 1. 75
o ‘ 7 553 0,
o 67 03 : .
Scorpion Rk. 0 20 0 80; 0 0 -0 150 4 +? 50
0; :
0 , ,
Offshore Rocks -? 30 0 ] 0 0 0 46 ? ? 10
4. West Apacapa -? -? -? 212; 3; 1; 1; I' ' ? ?
' 417, 73 0; 0;
763 15 0 0 2,490 |
Middle Anacapa -? -? -? 0 0 0; 0; '| 5 ? -?
: : 0; 0s
- 2 2 , ,
East Anacapa -? -? -? 0 0 0; 0; 100 1+ -?
0; 0;
Q 0
5. San Nicolas -? -7 -? 0 0 133; 0? 900 0 Y 0
170;
145

(Continued)
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Fig. I1I-114.  Number of Seabird Pairs Breeding in the Channel Islands, 1975-77.
(Continued) :

Island PTLH - PTAS PTBL PELB CoD coB coP GUW GP MLX AKC
6. Santa Barbara ? 125 60 0 10; 27; 1; 1,162; 45 1,000- 75
7 73; 0; 1,035; 5,000
, , 51 2 811

Sutil Is. ? 25 15 0 30; 93; 0; 75 15 75 35

60 703 0;

_ 76 2
Shaq Rk. ? ? ? 0 0 0 0 -9 ? 15 0
7. Santa Catalina -? -? -? 0 0 0 0 4 0 -? 0
Bird Rk. 0 0 0 0 0 0 0 26 0 0 0
8. San Clemente -? -7 -? 0 0 15 0 32 0 1+ 0
Bird Rk. 0 0 0 _ 0 0 0 0 28 0 -? 0

NOTE: One number above indicates an estimate based on information from all three years.
Two numbers are from 1976 and 1977, respectively.
Three numbers are from 1975, 1976 and 1977, respectively.
-? Probably not present.
? Status undetermined.
+? Probably present.
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Discussion (continued)

2. Colony Site Specificity

It should not be assumed that colonies presently located on

- San Miguel Is., its surrounding islets, Anacapa Is. or Santa Barbara

Is. could successfully shift or be shifted to other locations if dis-
turbance or pollution prevented birds from breeding in their tradi-
tional breeding sites. Likewise, the cormorant colonies of importance
along the north sides of Santa Rosa and Santa Cruz Islands most likely
could not shift elsewhere in the Bight. Four factors suggest that
shifts in colony location are unlikely to take place or unlikely to be
successful if attempted by artificial means. These factors include
the site fidelity of returning birds, the requirement of adequate food
resources near the colony, the need for protection from excessive
thermal exposure from solar radiation, and the need for protection
from terrestrial predators.

It is well known that many species of seabirds show consider-
able site tenacity or fidelity. Adults frequently return to the same
nest or territory used in previous years, and young may return to
their natal colony or a nearby colony when they reach breeding age.
These phenomena have been documented in storm-petrels (Morse and
Buchheister 1977), gulls (Hunt, unpubl.; Tinbergen 1960), and terns
(Austin 1949; Haymes and Blockpoel 1978). Fewer data are available
for alcids, but observations in Alaska (Hunt, unpubl.) indicate sever-
al species of alcids return to the same locality and often the same

site to breed year after year. Similarly, Double-crested Cormorant

nests are used repeatedly (Hunt, pers obs.; and this study), but it

is unknown whether the same pair uses the same nest each year. In
contrast, Brandt's Cormorants shift from one colony site to another -
with great frequency, perhaps to avoid parasites in old nests, but
they remain in the same general area. Hence, it is likely that most
seabirds nesting in the Channel Islands would attempt to return to
traditional nesting sites until forced to move by repeated disturbance
and reproductive failure. In addition, breeding seabirds may not be
capable of relocating, as other sites may not provide the necessary
access to foods or protection. Our observations on foraging distri-
butions and our general knowledge of oceanographic conditions and food
distribution suggest that sites on Santa Barbara Is. and on the north
sides of the northern islands are cliosest to rich waters and the major
foraging areas of the breeding seabirds. The requirement to travel
from sites on the south sides of the northern islands or the more
southern islands probably would not fit within the time or energy
constraints placed on nesting seabirds feeding young.

Thermal constraints may also be a factor in nest site selec-
tion, as the distribution of surface-nesting seabirds indicates a
preference for the windward sides of islands and for northern expo-
sures (Appendix IT1I-7). ‘Although we have no direct data on this
point, some “indirect lines of evidence are suggestive. First, on
most small islands, cormorant nests are commonly built on ledges on
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the shaded north side and are conspicuously absent from southern ex-
posures, except on the fog-bathed islets at San Miguel Island. These
birds gular flutter when exposed to-excessive heat, and eggs and young
die quickly when exposed to high temperatures. Western Gulls also
generally prefer the northern or windward sides of islands (e.g.

Santa Barbara Is., Anacapa Is.). The distribution of gulls on these
islands cannot be explained by differential access to food. In con-
trast, burrow and cave nesting species, such as the Xantus' Murrelet,
do not show such a strong tendency to avoid southern exposures. Al-
though not conclusive, these observations suggest that surface-nesting

birds prefer (and may require) the less thermally demanding colony
sites. :

The extreme vulnerability of nesting seabirds to terrestrial
predators ‘is yet another factor that makes many apparently appropriate
alternative colony sites untenable. None of the major seabird
colorniies are on islands with large populations of the island fox. The
only islands where seabirds coexist with foxes are San Nicolas and
San Miguel (e.g. Pt. Bennett) Islands. Since in recent years the fox
population on San Nicolas Is. has been: reduced in size {Laughrin, 1978),
it is possible that foxes are presently not sufficiently abundant to
have a major impact. However, reproductive success in the gull and
cormorant colonies on this island is much lower than elsewhere in the
Bight, possibly,in part due to foxes. Access to the nesting areas on
Pt. Bennett, San Miguel Is., is limited and this may afford breeding
seabirds some protection from foxes.

3. Foraging_Areas'and Food Specificity

As mentioned previously, food availability is likely to pro-
foundly influence the success of nesting seabirds. Foraging areas
associated with particular colonies may not only be traditionally
used areas, they may also be the only areas appropriate for foraging
given the time and energy constraints placed on breeding birds. We
have identified two apparently critical foraging habitats: One north
and west of Santa Barbara Is. used by Xantus' Murrelets, and the other
in the shallow waters north of San Miguel Is. used by Cassin's
Auklets. Ashy Storm-Petrels undoubtedly disperse well out to sea to
forage over the cold waters of the California current (Ainley et al.
1974; Briggs et al. Chapt. III, this report), and no limited foraging
area can be specified for them. Further research is required to de-
fine with precision the critical foraging habitat of breeding Brown
Pelicans and cormorants. '

The shallow shelf waters north of San Miguel Is. are critical
foraging habitat for the large numbers of seabirds breeding in that
area. We have obtained particularly clear evidence of this for
Cassin's Auklets (Appendix 6). These birds were rarely -found foraging
south or east of San Miguel Island. Inspection of hauls of plankton

_ ) _
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in the vicinity of San Miguel Is. suggests that the observed distribu-
tion pattern of these birds may be related to the distribution of
their primary food resources. Food species were generally rare south
of San Miguel Is., and when birds were found there, food was also pre-
sent. These preliminary findings suggest that birds using the waters
north of San Miguel Is. may not have the option of foraging south of
the island because of the lack of appropriate food stocks. Confirma-
tion of this hypothesis will require additional data analysis and
probably additional field work, as well.

Similarly the assymetrical distribution of Xantus' Murrelets
at Santa Barbara Is. may be related to the distribution of plankton
around that island. Again, preliminary inspection of samples of zoo-
plankton taken near the island suggest a greater abundance of food
west and north of the island than south or east ofit.

If further field work and data analysis bear out our hypothesis
that alternative foraging areas for these birds are not available in
the vicinity of their nesting colonies, then our information on the
distribution of foraging seabirds has critical implications for as-
sessing environmental impact in these areas of important foraging
habitat. Should these foraging habitats become contaminated by 011
spills during the nesting season, breeding adults would be forced
either to attempt to forage elsewhere or to continue to forage in the
contaminated area and become coated with oil. On the basis of our
observations, it is unlikely alternative foraging areas would be
found sufficiently close to nesting areas; hence, we predict the first
option would lead to complete reproductive failure for that season.
Worse, if the birds return to the contaminated traditional foraging
area, it is very likely that adult birds would be killed in large
numbers. Such losses could severély endanger the future of ‘these pop-
ulations. It is therefore of the utmost importance that all efforts
be made to avoid any chance of o0il contamination in critical foraging
areas. Of all areas in the SCB, San Miguel Is. and Santa Barbara Is.
are the two most sensitive localities in terms of oil contamination
and breeding seabirds. ' '

Another point of concern is that many local populations of
Southern California seabirds may be dependent on one or a few specific
types of prey, even though the species as a whole may use a wide
variety of prey items. The sensitivity of the reproductive biology of
Western Gulls and Xantus' Murrelets on Santa Barbara Is. to changes
in anchovy availability is an example of this dependency. In cases
of such specialization, reduction of critical prey species by oil -
development activities: or' by fisheries' management policies will have
detrimental affects on the seabirds dependent upon these stocks.
Therefore, we urgently need more information on the sensitivity of
selected prey types to oil contamination, as well as better information
on the population dynamics of these organisms. This indirect affect
of 011 or management on seabirds could have as great or greater im-
pact on the long-term health of seabird: populations than massive
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die-offs and direct pollution affects. Food habits and growth rates
of young are useful indexes of the quality and abundance of seabird
food resources, and our data can serve as an important baseline

-against which future observations can be compared.

4. Impacts of 0il Development on Breeding Seabirds

In addition to the affects of 0il contamination on the seabirds
and their food resources, spilled oil may directly affect reproductive
success and consequently population stability. There is limited evi-
dence (Grau et al. 1977) that ingested oil may affect a bird's ability

- to lay eggs. In addition, spilled oil contaminating the feathers of

birds can be transferred to eggs during incubation. A. 0. Gross (1960)
used an oil emulsion spray to prevent Herring Gull egg development on
the coast of Maine during a gull control program; - ~.- birds contam-

"inated with 011 may have transferred oil to and subSequently killed
~ their own eggs. By these mechanisms, even low levels of chronic o0il

pollution may have long-term affects. It is possible that populations
experiencing such reproductive failure could continue for a number

of years with no apparent drop in the number of adult birds and then,
in a very short span of time, experience a major population decline
(A. MacCall, in prep.). To detect such conditions early, hatching

success may be a sensitive indicator of low. levels of chronic pollu-

tion and can be monitored relatively inexpensively. .Once again, this
study provides a valuable initial baseline for future comparisons.

Yet another, most damaging, impact that oil development will
have on breeding seabirds will be disturbance of colonies. Distur-
bance will come in many forms. Increased visitation of sensitive
colonies during the breeding season will result in increased egg and
chick mortality. Surface nesting species, especially cormorants and
pelicans, will be very vulnerable to these affects of disturbance:
birds flushed from their mests leave their eggs and chicks exposed to
predation by gullss also, eggs left exposed to the sun will be over-
heated and killed within a few hours.

Most cave nesting species will be less affected by human visi-
tors, but burrow nesting Cassin's Auklets will be very vulnerable to
trampling and burrow collapse. There is more than ample evidence that
the most careful entry into colonies, even by well-meaning scientists,
can and will cause diminution of reproductive success (cormorants:

Crossin and Brownell 1968; Huber 1968; Ellison and Cleary 1978.

gulls: Hunt 1972; Gillett, Haywood and Stout 1976; Robert and Ralph
1976; Fetterold, ms). Careless entry is certain to result in repro-
ductive failure, and successive reproductive failures will cause de-
sertion of colonies. As discussed above, alternative sites may not
be available in the Bight. Hence, colony desertions from disturbance
will Tikely result in overall population declines, not just reloca-
tions of breeding sites.
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Disturbance, particularly in the San Miguel Is. area, will play
a decisive role in the future of Southern California cormorant popu-
lations. Cormorants were once numerous at Santa Barbara and Anacapa
Islands.  Their numbers have been diminished by a combination of dis-
turbance and reproductive failure due to eggshell thinning. If dis-
turbance of the remaining large cormorant colonies increases signifi-
cantly, these species will almost certainly cease breeding in southern
California. ‘

In addition, disturbance does not have to be in the form of
colony entry to be damaging. Particularly in the case of pelicans and
cormorants, low flying aircraft or boats traveling close by colonies
are sufficient to flush birds from their nests. Helicopters, with
their loud motors and blade slap are particularly disruptive. There-
fore, it is essential that all aircraft and boat traffic associated
with 0il1 development operations be required to stay away from the
vicinity of breeding colonies. Also, the general public, which will
be attracted to the vicinity of oil-related facilities, should be
educated and, if necessary, required to keep a safe distance from
colonies, as well. ' - ‘

Throughout this discussion, we have stressed the potential
impacts of o011 development during the birds' breeding seasons (Fig.
III-115). This is undoubtedly the most critical period, as the birds
are tied to their colonies by the constraints of reproduction. How-
ever, it should be noted that many species (e.g. cormorants, gulls,
and auklets) remain in the vicinity of their nesting colonies through-
out the year, and hence, could be adversely affected by 0il contamina-
tion and possibly by disruptive activities during the non-breeding
season as well. - o

. 5. Ability of Seabird Populations to Recover Ffom Declines

A central question in assessing the potential long-term impact
of 0i1 development revolves around the resilience of potentially
affected populations. Can populations recover from either acute or
chronic impacts, and, if so, within what time period? Unfortunately,
unequivocable answers to these questions will be hard to obtain. They
will require long-term field studies to amass data on life histories
and mortality tables. Even thus informed, predictions will be diffi-
cult, as the course of events following a major die-off or decline
will depend on the portion of the population affected and the speed
with which the cause of the decline is corrected.

Historically, some species in the SCB have failed to recover
from population declines, while others have apparently recovered and
exceeded their former numbers. For example, three species of raptors
(Bald Eagle, Osprey and Peregrine Falcon) and two species of alcids
(Common Murres and Tufted Puffins) have disappeared from the Bight

IT1-257



8G2-111

Fig. I11-115

Season of Maximum Vulnerability of Seabirds Breeding in the Southern California Bight.
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as breeding species,-having failed to recover after earlier population
declines. Similarly, when adult breeding Cassin's Auklets were
killed off by cats on Santa Barbara Is., the population failed to re-

turn to its former numbers in over 70 years.

In contrast, at Prince Is., Cassin's Auklets have developed a
large, healthy breeding population after an apparent severe decline
about 1919. Indeed, Ainley and Lewis (1974) document this species'
ability for rapid recovery on the Farallon Islands. However, rapid
shifts in breeding populations they observed may have been the result
of temporary movements in response to food shortages. In such cases,
adults were presumably not killed, but rather they temporarily moved
away to return when prey populations near traditional breeding sites
were again available.

Clearly, the interpretation of the causes and consequences of
population fluctuations is not simple. However, based on what we
know about the past population histories, the life histories and be-
havior of the breeding seabirds of southern California, we can make
some very.general predictions pertinent to the probable impacts of
human activities: ’

1) If large numbers of adults are killed and if there are
no nearby sources of colonists that are producing an
excess of birds, recovery will probably be very slow.
Hence, we would anticipate a slow recovery if the breed-
ing stocks of Ashy Storm-Petrels, Brown Pelicans,
Pelagic Cormorants or Pigeon Guillemots were destroyed.
It is not clear how rapidly other species would récover.

-2) 1f food resources were destroyed or made unavailable
for a long period, we would expect seabirds to leave
the affected area and cease breeding in nearby colonies.

3) If food resources became unavailable for a short period,
we would anticipate a temporary reproductive failure
and possibly temporary desertion of nearby colonies.
Colonies would probably be reestablished and nesting
resumed in the following breeding season.

4) Repeated failure due either to unavailability of food
or disturbance would probably result in permanent colony

desertion. Desertion is likely to be particularly rapid
if reproductive failure is the result of disturbance.

6. Summary

The studies reported here provide the background information
for determining which species of breeding seabirds and which colonies
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are most important and most vulnerable to negative impacts from the
development of offshore oil fields. We stress the extreme importance
and sensitivity of colonies on‘San Miguel, Anacapa and Santa Barbara
Istands and the need to protect, in particular, Ashy Storm-Petrels,
Brown Pelicans, and Xantus' Murrelets. The foraging areas on which
these species depend during the breeding season should also be pre-

" served. We predict that disturbance, in addition to acute and chronic

oil pollution, will pose a major threat to seabirds, particularly
surface nesting species such as cormorants and pelicans.

In addition to the obvious need for monitoring total numbers of
nesting birds in order to detect desertions or adult die-offs, we
recommend regular monitoring of hatching success, growth rates, and
foods brought to young. Any adverse physiological affects of con-
tamination on adults or changes in the availability of foods to breed-
ing birds should be reflected in changes in these parameters. Should
undesirable changes be found, corrective action could be undertaken.
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Fig. I11-116.  Island Visitation, 1975. The number of hours spent in the field on each island is given
*in parenthesés following the date of visit.
_ , : Santa Santa -
San Miquel . Santa Rosa  Santa Cruz  Anacapa ~ San Nicolas Barbara Catalina . San Clemente

13 May {16) 18 Apr. (2) 18 Apr.(7) 17 Apr.(1) 20 Apr.(5) 19 Apr.’(6) 20 June(2) 8 May (4)

14 May {10) 14 July- 1) 16 June(4) 16 June(4) 11 June(6) 20 Apr.(12) 17 Juiy(1) 18 July(7)
28 May. (11) 14 July(4) 14 July(4) 19 June(7) 21 Apr.i(7)
29 May (12) ) 17 July(5) 9 May.:{11)
30 May (12) 10 May (5)
31 May (12) 20 May (3)
1 June (12) 21 May (12)
2 June (12) 22 May (12)
3 June (6) 23 May (12)
18 June (7) 24 May (12)
14 July (2) 25 May (12)
15 July(10) 26 May (12)
. © 27 May (7)
7 June (4)
8 June (4)
20 June (6)
16 July (5)

“Total Hours:
(122) (3) - (15) (9) (23) (142) (3) (11)

NOTE: The visits of 20 May - 27 May at Santa Barbara Island {(82) hours and 28 May - 3 June at

San Miguel (77) hours were for the purpose of radio-tracking and full time was devoted to that

task.
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Fig.I1I-117.Manhours' Spent on Seabird Byeeding Colonies, Channel Islands, 1976
| page 1 of 2 -
“ ~ » »
[oa] o — — .
KV . ] .
— . . c © N o kv . 7))
[e}] (%3] 4 o . (7 I = o 4 —
3 — o 17 jev4 . (=] S . =g . [a'4
o o (a4 L4 . (e (&} [72] o = [1s] o
o @ [} | 5 [+ 4 X — o= + o Q. V4
= Q. — < > (o 4 < o Q. or— — < [~ 4
= - K ot + Q + 42 — b o, L0 (8] :
= " 7 [T Y- ~ + = = — o (=% ] ] +
4+ | ] Lo = 4] < < ] L3 (8] (7] o = [1°]
[Va) a. (&1 o = T (o] (V2] (%] (5] n = (=] < (5]
14-18 Jan.* 35 4
11-15 Feb.* 10 12.75 6.75 20.
17-21 March* 4 17.25 6
6-11 April* 30 13.5 13
27 Apr.-4 May* 67 6 12.
20-26 May* 68 10 19
5-11 June 78,25 2.5 .75 N
15 June ' 4
22-28 June* 2.5 8¢ » 4 13.5 16 19
13-19 July* 7.5 78.25 - : .5 11.25 1.5 2 1
28-30 July
24-28 Aug. 5.5
Totals 24 473 2.5 .75 .5 0 4 67 16 1.5 2 103

* Regularlyscheduled ship cruises
#Time given in Man/Days
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Fig.I11-117 (continued) :
A “ page 2 of 2
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14-18 Jan.* 26
11-15 Feb.* 15 ]-
17-21 March* T
6-11 April* o ~
- 27 Apr.-4 May* - - 2 4
20-26 May* o 3 2 1.
5-11 June T 12 3.75 A 5
15 June & . o
22-28 June* o 12 “o 7.
13-19 July* L 1o L 5 |
28-30 July a4
24-28 Aug. 7
Totals 603# 45 3.75 44 94# 7 1 0 18

*Regularly scheduled ship cruises
#Time given in Man-Days
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" Fig.111-118.Breakdown of Man/Hours Spent on Seabird Breeding Colonies, Channel Islands, 1977

page 1 of 2
- . X, .
. < N V4 [0 (7] w) -
wn (%] [7;] = (a4 = ed . —t
= ~ g 5 “ - 3 B ) @ ”
p— Q — 4+ e a. S [ P
g 2 S S — a. e o S8 — ‘s E
52 I Es 54 3 & 2§ £ 55 5 52 .
17-21 Jan. 86 8 4
15-19 Feb. 58.25 20 3 |
18-24 March 33 . - 7
29 March - 2.25 2.5 , _ : 4
12-16 April 108 6
19 April S | o | 5
26-27 April : : o 17
2-6 May 68.5 , 2 J 7.5
13-16 May- _ : — 58
18-23 May - 54 , 7.5 9 13 . 20 :
4-8 June 87 8 o
8 June ' 4 L. 13 -
10-13 June : @
16-20 dune 80 - 50 ?
20-24 June 76 ’ 9 6.25
28 June 9
29-30 June : _ : T 23
7-11 July 39 6 : 2
15-17 July | 68 -
20-23 July 54 \
23-27 July 80 9 A
11-15 Aug. 50 : 5
Total *
Marhours 139 789.75 0 0 62.75 2.5 9 105 504 42.75 120
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Fig.I1I-118..(continued) page 2 of 2

Catalina
Bird Rk.

Clemente
Is.

San
Is.
Santa

b

17-21 Jan.
15-19 Feb
18-24 March
29 March
12-16 April
19 April
26-27 April
2-6 May
13-16 May
18-23 May
4-8 June : 7.5
8 June
10-13 June 63
16-20 June
20-24 June
28 June
29-30 June
7-11 July
15-17 July
20-23 July
23-27 July
11-15 Aug.

Total
Manhours 63 0 7.5

* For Santa Barbara Is. time is given in Man/Days instead of Man/Hours. Fig. 7 summarizes the number of
~researchers on the island during the breeding season.
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Fig.11I-119.Breakdown of Researcher Time* Spent on Santa Barbarais., 1976

Total: 562 man-days
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* Volunteers and paid BLM personnel




FiglII-120. Breakdown of Researcher Time Spent on Santa Barbara .Is., 1877
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Fig. I11-121.Breakdown of Researcher Time* Spent on San Nicolas Is., 1976

Total: 94 person-days

N W B,
[

No. of Researchers

] —_ —_— — —_— -— —_

€8¢-111

24-25 3-4 21..30.4..74 . .28, .4 . .14 . .24. .2 .67-8
Jan. Mar. April May June July

* Researcher time presented in person-days
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APPENDIX III-2. Radiotelemetry

Radiotelemetry was used to monitor the movements of Xantus'
Murrelets at Santa Barbara Is. and of Western Gulls at Santa Barbara
Is., Prince Is. and San Miguel Island.

a. Methods

Materials and CdmpOnents

High-VHF range telemetry beacons supplied by AVM Instrument
Co., Champaign, I11inois were used. The beacons were of two types:
A lightweight, single-stage model for murrelets and a heavier, two-
stage unit for gulls. . The smaller beacons used an RM-575 mercury cell
for power; the larger packages required a 1/2 AA-size lithium cell
power source. With power drains typical of the equipment we em-
ployed, both types of package had a field life of about 100 days.

Transmitting antennas were stainless steel, 0.043 to 0.060 cm
in diameter and 30.6 cm in length. Harnesses were uncoated surgical
gut or stainless steel wire enclosed in plastic "shrink-tube". Each
had a "weak-1ink" of dissolvable gut which caused the package to fall
off within six to eight weeks (based on laboratory trials). Beacon
components were bound.and protected in dental acrylic; total package
weights (including antenna and harness) averaged 5.7 g for murrelets
and 21.2 g for gulls.

To track the signals, 24-channel receivers (LA-12, AVM
Instrument Co.) and dual, four-element yagi antennas (Cush Craft)
with null-peak attachments were used. These directional receiving o
antennas were mounted on two-meter high masts that allowed full 360
rotation. A compass was affixed to each antenna mast after the method
outlined by Hallberg, Janza and Trapp (1974). - .

~ Harnessing and Tracking

Western Gulls were captured by placing an inconspicuous noose
of fishing line around nests containing incubated eggs and pulling
the noose taut around the birds' feet when they returned to incubate.
Gulls were then measured, color marked with dye and/or plastic leg
bands and harnessed with a telemetry package. The behavior of birds
at the time of release and at all subsequent resightings was noted.

Xantus' Murrelets were either captured by hand on the nest or
mist netted as they came onto Santa Barbara Is. at night. We were
only certain of the breeding status of the birds captured on the
nest. After harnessing, the incubating birds were returned to their
nests, where they remained at least until we departed the area.
Birds that we caught in mist nets were released near their site of
capture.

Four packages were shed by gUl]s on Santa Barbara Is. as a
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Radiotelemetry: Methods (continued)

result of weak harnesses or biting through the harness material. We
modified the harnesses on the remaining gull packages and detected no
further self-removals.

‘We monitored the activities of telemetry subjects from two
receiving positions on each island. Receiving positions were selected
to maximize elevation and triangulation base and minimize nearby

radients in surface topography. The triangulation base was 1.2 km
?OiGS NM) at Santa Barbara Is. and 3.9 km (2.1 NM) at San Miguel
Island.

Tracking of the radio-equipped seabirds was conducted from 21 -
24 May 1975 (Santa Barbara Is.), 28 - 29 May 1975 (San Miguel Is ) and
30 April - 8 June 1976 (Santa Barbara Is.).

: The receivers were attended at various times of day. Observers
attempted to locate each telemetry subject in turn, allowing approxi-
mately five minutes for search and localization of each beacon.

Hence, "fixes" were obtained every 15 - 60 minutes, depending on the
number of units active at that time. Communication between observers
was maintained by use of walkie-talkies. Each position record in-
cluded relative strength of the signal,- Tocation of nulls and peaks,
and for 103 of the fixes on San Miguel Is., comments on the breadth
of the primary signal null., The last notation provided the basis for
estimating the potential error in fixes dependent on distance and

- position of the transmitter relative to the receivers and the length
of the triangulation base. The potential for both lateral and dis-
tance errors in plotting transmitter positions increased as the dis-
tance between the beacon and the triangulation base increased.

This was more pronounced‘at Santa Barbara Is., where the triangulation
base was short. Potential distance errors also increased as the
direction from the colony to a beacon approached the or1entat1on of
the triangulation base (Figs. IT11-122 to' III-124).

In general, our efforts at radiotelemetry were unsuccessful.
The birds' behavior was usually affected by the harness1ng process,
and hence the results are suspect

b. Western Gull

A total of 20 incubating adult Western Gulls were harnessed
with radio transmitters; 13 in 1975 and 7 in 1976. A total of 547
paired signals converged and could be used for triangulation. The
location fixes from these signals suggested that adult Western Gulls
spent a lot of time in the immediate vicinity of the breeding colony.
Overall, nearly 80% of the fixes were located in one of the gull
colonies on the island, 46 fixes (8.4%) were obtained from individuals
which were just offshore, and only 50 (9. 1%) were situated out to sea
(Figs. III-125to III- 129 '
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Figg1iI-122. Approximate dimension of "error polygons" in plots

of beacon positions as a function of distance and triangulation base.
Figures indicate potential errors for fixes at high angle (perpen-
dicular) relative to the triangulation base. Potential distance

error is greater on low-angle fixes. Dash indicates that no fixes

corresponding to the given distance were encountered in the field.

San Miquel Island Santa Barbara Island
Triangulation:base = 3.9 km  "Triangulation base = 1.2 km
Distance between Potential Potential Potential Potential
beacon & triangu- distance, lateral distance lateral
lation base error (%) error (%) error (%) error (%)
. 0-5 km 1.0 km 0.5 km 1.0 km 0.5 km
5-10 km 1.0 0.8 12 0.9
10-15 km 7.5 1.0 27 1.5
15-20 km 15 1.5 39 2.8
20-25 km 39 2.5 100 : 2.5
25-30 km 92 2.8 - see note a.
30-35 km 100 3.0 see note a.
35-40 km ——— -—- , see note a.

a. Lines comprising estimate of distance error diverge when beacon
is beyond 25 km.
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Potential
Distance
Error

f (’::iag:::: y

“‘4

Triangutation |
Base << -~ A
. b4

Figure 111-123. Effect of beacon position on the dimensions and shape of “‘error polygons”
(beacon positions X, Y, Z are equidistant from the center of the triangulation base).
Potential distance error is minimal when a beacon is at a high angle relative to the triangula-
tion base (position X). Increase in distance from receivers or decrease in triangulation base
increases potential errors. See preceding Figure for explanation of symbols.
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Triangulation

Base

Potential Distance

.Error
h ~ Potential Latera!
- . Error
A location of beacon
_ € receiver
. g . et

< ~ s ‘error polygon’
~ i
A .

—— line of position

Figure 111-124. Schematic of the method used to plot positions of telemetry subjects and
limits of ‘potential errors. The intersection of lines of position from each of two receiving
stations determines beacon location. An “error polygon,” that area enclosing potential
distance and lateral errors in plotting beacon position, is drawn by projecting lines 3° on
either side of lines of position (corresponding to 6° average breadth of primary signal null).
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Fjg.III—125 Radiotracking of Adult Western Gulls, 1975.
Number of
Number of Converging
Gulls Signals Fixes on Fixes Fixes -
Location Harnessed Received Colony - Offshore at Sea
Prince Island 9 194 161 15 18
Santa Barbara Island 11 142 98 19 25
Total 20 336 259 3 43
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: F19.126 . Radiotracking of Adult Western Gulls, 2} May - 5 June, Santa Barbara Is., 1976
| :

Transmittek Probable -Breeding Response to Number of Days Number of Number of Fixes Fixes _ Fixes

" Number Sex* Status Harnessing Signals Paired Converging on Offshore at Sea
» Received after Signals Signals Colony
Harnessing Received Received
3 Male Incubating Probably 3 22 9 8 1 o
abandoned; :
eggs never
hatched
32 E Male " Incubating Abandoned; 3 19 18 11 4 3
eggs eaten
33 Female Incubating  Incubated 7 n 70 68 2 0
' briefly. eggs '
eaten, then
abandoned
34 Female Incubating  Abandoned - N 28 28 8 .0 0
36 Female Incubating Probably ' 7 18 18 17 o] 0
abandoned

37 - Male Incubating Abandoned 4 28 .27 23 3 1
initially: : .
chicks hatched
{see text)

39 Female Incubating Abandoned 4 25 8 4 1 3

Totals 21 178 159 12 7

* Sex determined by physical measurements
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€ Receiving Station
® Fix

Figure 111-127. Distribution of 18 distant fixes {>5 km at
sea) of Western Gulls tracked from Santa Barbara Island,
21 through 26 May 1975.

y 3 4
Nautical Miles ‘L 11 ? 1 1 5’
. 0 1 2 3 4856 6 7 8 9 10
Kilometers ...t % .3 % 4.3 % 3 3
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Figure 1}11-128. Distribution of eightldistant fixes (>b km at
sea) of three adult Western Gulls from Prince Island.

‘@ Fix
- € Receving Station
Nautical Miles
H i

Kitometers
10 P

Pt. Conception

Santa Cruz
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San Miguel
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32a

32¢

Figure IH; 129. Distribution of radio telemetry fixes on seven adult Western
Gulls, Santa Barbara Is., 1976. Small numbers = individual birds;
letters = sequence of fixes.




Radiotelemetry: Western Gull (continued)

However, these findings may not be typical of normal breeding
Western Gulls. In 1976, all seven radio-harnessed gulls failed to
resume incubation of their nests (1975 data not available). Only one
of the seven clutches hatched successfully; presumably the harnessed
bird's mate was able to complete incubation and fledge two chicks by
itself. The other nests were abandoned by both adults, and their eggs
were destroyed within three weeks. In addition, the gulls gave many
indications of being distressed by the harness, spending much of
their time trying to remove it.

c. Xantus' Murre]et

In all, sixteen adult murrelets were harnessed with telemetry
beacons; four in 1975 and twelve in 1976. Of these, nine were incu-
bating eggs, one was brooding two chicks, four were non-breeding birds
(i.e. without brood patches), and the breeding status of two birds
(in 1975) was unknown. The transmitter was removed from one of the
incubating adults when the antennas broke off (Fig. III-130).

Triangulation was possible with 23 paired signals in 1975 and
with 390 paired signals in 1976. The murrelets were tracked effec-
tively out to approximately five miles east and west of the island and
two miles north and south. Although the birds may have moved further
out to sea, radio signals did not provide location fixes at greater
distances.

The geographical distribution of the radio fixes are presented
in Figs. III-131 and III-132. 1In contrast to observations from ship

~radial transect surveys, which suggested that Xantus' Murrelets con-

centrated west of Santa Barbara Is., these data indicated a preference
for the waters east of the island. (It should be noted, however, that
all the radio-harnessed murrelets were captured on the east side of
the island, between Graveyard Canyon and Landing Cove.) These data
also indicated that murrelets generally stayed close inshore; 50.6%

.of the converging signals in 1976 were located in the four one-minute

blocks immediately adjacent to the island (approximately one mile
offshore). Yet according to radial transect censuses, relatively few
murrelets foraged in this range; the majority of the birds were found
approximately one to nine miles from the island. Since closer signals
were more likely to be received, this d1screpancy may reflect a bias
in the system used.

In interpreting these data, the disruptive influence of the
harnessing process on the murrelets' normal behavior should also be
considered. Four of the incubating birds deserted their nests before
their mates returned to trade off. Two of the incubating birds
traded off normally with their mates, but only one of these two re-
turned to the nest (without its transmitter) and traded off with its
mate. The eggs in this nest hatched successfully. The other bird
never returned, and its mate deserted the nest four days after the
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Fig. 1I11-130. Radiotracking of Adult Xantus' Murreiets, 30 April - 28 May, Santa Barbara Island, 1976.

72

No. of Days No. of No. of No. of
Signal Received Paired Converging Signals
Transmitter Breeding Response to Following Signals Signals Plotted
No. Status Harness Harnessing Received Received on Map
incubating abandoned 0 0 - -
' immediately
73 incubating  abandoned 11 134 124 56
immediately
74 incubating remained on 0 0 - -
nest, but radio
malfunctioned
and was re-
moved; deserted
later
75 non-breeding stayed in bush, 11 80 65 47
eventually flew
of f
77 incubating abandoned 11 91 69 52

immediately
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FigII1-130.

Radiotracking of Adult Xantus' Murrelets, 30 April - 28 May, Santa Barbara Island, 1976.

Continued.
No. of Days No. of No. of No. of
v : _ : . Signal Received Paired Converging Signals-
Transmitter Breeding Response to Following Signals Signals Plotted
No. Status Harness Harnessing Received Received on Map
79 non-breeding swam away 2 26 22 20
80 incubating normal trade- 7 12 12 10
: off, returned
without trans-
mitter
81 brooding departed with 4 43 16 16
chicks
82 incubating abandoned one 4 40 17 11
day later
83 non-breeding -- 6 23 21 11
84 incubating  traded off, 3 2 2 2
but never
returned
'non-breeding flew off 7 63 42 35

86

¢
i
b
i
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Figure 111-131, Distribution of 23 fixes of four adult Xantus’
Murrelets tracked from Santa Barbara Island from 21 through
26 May 1975. The two fixes on the northeastern corner of
Santa Barbara Island show one known nest site.




)
2’ Grid
6
. .
é
Percent of total fixes- <1%
11-5%
. 5-10%
SResead  10-25%
524 28.3%
[ ] ‘
. . .
Figure 111-132
P

132. Distribution of radio telemetry fixes on ten aduit Xantus'
Murrelets, Santa Barbara Is., 1976.
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Radiotelemetry: Xantus' Murrelet (continued)

trade-off. (Follow-up data on the other two incubating birds was not
collected.) The one adult harnessed while brooding chicks was seen
leaving the nest, leading its chicks to the ocean, shortly before the
signal was received from its radio. The four non-breeding and
"unknown" birds were released where they were captured; they either

~ flew off, swam away or remained sitting on the ground when released.

It is unknown to what extent the apparatus may have interfered with
the murrelets' ability to fly, dive, or perform other normal behaviors
(another factor that might account for near-shore distribution).
Therefore, in 1ight of the observed negative reactions following har-
nessing and the mentioned discrepancies with the more reliable data

gathered during ship surveys, the general usefulness of these data is
Timi ted. ' '
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Appendix III-3

FOOD HABITS OF WESTERN GULLS
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Fig. III-133. Food of Western Gull Chicks, Channel Islands, 1975

Composition of Samples Regqurgitated by Chicks

Bird Rk.,

- Species - ) _ Prince Is. Anacapa Is. San Nicolas Is. Santa Barbara Is. Catalina Is.

{N) = Number of samples P (26) (8) (21) (18) (4)
P.O0.* P.W.** P.0. P.W. P.0. P.W. P.0. P.W. P.0. P.W.
Gastropoda ' _ :
Pellicipes polymerus : _ 5
gastropod sp. : g
Cephalopoda o o .
Loligo opalescens - - 23 58 10
Octopoda sp. .
Crustacea ' '
Euphausiid sp. 7.7 0.8 5 0.9
Pisces ‘
atherinid fish 3.8 10.7 25 40 ‘
Amphistichus argenteus : 10 9
‘Sardinops caeruleus 3.8 1.9 :
Engraulis mordax _ 19 16 22 32
Cololiabis saira : 6 3.8
Scorpaenidae sp. 5 3.7
fish sp. 46 16 50 34 48 46 ] 61 46 75 85.
eel sp. - 3.8 0.6 : .
Other
Sea lion placenta 3.8 3 14 14 6 4
? striated muscle 7 8
chicken and bones 37.5 10
lunchmeat , 12.5 15

11 1.6

0.
1.

O OMN

Unidentified ~ ‘ ' 6 5 25 15

* P.O.
** P.M.

Percent Occurrence
Percent Weight
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Fig. 134 Food Habits of Western Gulls, Channel Islands, 1976.

Composition of Stomach Samples )
. ' ’ : Santa Catalina Is
Island Prince Is.  Santa Barbara Is. Anacapa Is. San Nicolas Is. Gull Is. San Clemente Is. Bird Rk.

Number of stomach samples 27 79 16 40 12 3 7

P.0. = Percent occurrence
P.V. = Percent volume ) P.0. P.V.: P.0. P.V. P.0. P.v. P.0. P.V. P.0. P.V. P.O. P.v. P.0. P.v,

Crustacea

Euphausiacea
Euphausicea pacifica
Thysanoessa spinifera
Copepoda
Cecropidae .
Cecrops latreilli 3.7 1.3
Cirripeda
Lepadomorpha
Lepas anatifera
Unidentified barnacle
Insecta 3.7 0.4 6.3 0.9 2.5 0.0
Unidentified crustacea
Mollusca 3.7 0.3 **2.5 0.7
Octopoda
Argonautidae
Arginauta sp. .37 04
Teuthoidea
Loliginidae )
Loligo opalescens 3.7 7.0 2.5 4.2 - 10.0 18.4 16.6 10.2
EnopToteuthidae ) ’
Abraliopsis felis - *3.7 14 **1.3 1.3
Pterygioteuthis giardi *8.3 ‘0.4
Histioteuthidae ’
Histioteuthis sp. 1.3 0.6
Octopoteuthidae .
Octopoteuthis sicula . *2.5 1.4
Ommas trephidae
Dosidicus gigas
Anthopleura xanthogrammica
Unidentified squid 5.0 4.7
Neoloricata
Mopaliidae )
Amicula stelleri **2.5
Mopalia acuta *2.5 .
Pelecypoda . **8.3 0.2

[£,03,)

N~
o w
o w

- PN
(SN,
[~ N o]
oo

[eoe-Ne.]
W W
W -t 1
- N

N O
w N
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) _ Santa Catalina Is.
F'lg. ]34 continued Prince Is.  Santa Barbara Is. Anacapa Is. San Nicolas Is. Gull Is. San Clemente Is. Bird Rk.

Gastropoda **50 4.3

Calliostomatinae . .
Norrisia norrisi . . 2.5 ?
Turbinidae
Astraea undosa N . 2.5 ?
Unidentified gastropod
Chondrichthyes
Squaliformes
Scyliorhinidae
Parmaturus xaniurus #3.7 3.4
Osteichthyes
Salmoniformes .
Engraul idae
Engraulis mordax 14.3 21.1 43.0 28.2 25.0 16.3 17.5 22.8 41.6 42.9 66.7 80.5 42.9 10.0

Myctophi formes
Myctophidae

Batrachoidiformes
Batrachoididae .

Porichthys notatus 7.4 16.4

Gadi formes .

Gadidae
Merluccius productus 37 39 3.8 2. 6.3 5.7

Atheriniformes

Scomberesocidae
Cololabis saira 3.7 2.3 8.9 6.9 18.8 3.

Atherinidae
Atherinops affinis . 2.5 5.8 7.5 12.0 14.3 68.6
Leuresthes tenuis 6.3 5.0

Gasterosteiformes

Syngnathidae

Syngnathus californiensis 6.3 0.6
Scorpaeniformes 3.7 1.0 1.3 2.3 2.5 0. *14.3 6.2

Scorpaenidae
Sebastes sp. 18.5 12.

Anoplopomatidae :
Anoplopoma fimbria 7.4 8.9 -

Cottidae
Hemil epidotus sp. )
Scorpaenichthys marmoratus 8.3 10.2

Perciformes :

Sciaenidae *2.5
Cynoscion nobilis . **2.5
Roncador stearnsii 3.7 4.7 1.3 0.7 37.5 42.4 14.3 5.7
Umbrina roncador **8.3 0.8

Embiotocidae **5.0 11.1
Brachyistius frenatus *8.3 3.7

Pomacentridae
Chromis punctipinnis 2.5 1.7 6.3 0.8

Stromateidae

Peprilus semillimus 12.5 24.2
Unidentlgved fish 14. . 12.7 6.2 6.3 0.6 7.5 2.0 8.3 0.2

Fish quts **7,
Seal placenta 7. *8.9 14.8 25.0 15.3
Garbage 15.2 13.1 6.3 0.6

~n oo
"o

owm

14.3 4.

<

12.7 2.5 3.0 6.3 0.4

©
®
o

e
W~

**33.3 19.5 **14.3 5.3

L]
NoY N
~NOVW

* Identjfjed by non-standard taxonomic characters from saveral to many specimens.
** Identified by non-standard taxonomic characters from one to few specimens.
# Probably thrown overboard from a fishing boat.




Fig. 135

Western Gull 1977 Composition of Stomach Samples

Santa Barbara San Nicolas Scorpion Santa Catalina
Prince Is. Is. Anacapa Is. Is. Gull Is. Is. Is. Bird Rk.

Island
n=153 -n=12 n=15 n=12 n=12 n=1

Number of stomach samples ) n=34

P.0. = Percent occurrence ) . :
P.V. = Percent volume : P.O. P.V. P.O. PV, P.O. P.N. P.O. P.N. P.O. P.V. P.O. P.V. P.0. P.V.

Crustacea

S0€-111

Isopoda
Amphipoda
Euphausiacea
Euphausicea pacifica
Thysanoessa spinifera
Decapoda :
Copepoda
Cecropidae
Cecrops latreilli
Cirripeda
Lepadomorpha
Lepas anatifera
Unidentified barnacle (Mitella)
Insecta
Unidentified crustacea

Mollusca -
- Octopoda

Argonautidae
Arginauta sp.
Teuthoidea
Loliginidae
Loligo opalescens
Enoploteuthidae
Abraliopsis felis
Pterygiotheuthis giardi
Histioteuthidae
Histioteuthis
Octopoteuthidae
Octopoteuthis sicula
Ommastrephidae
Dosidicus gigas
AnthopTeura xanthogrammica

2.9

2.9

20.6

Trace

1.1
.04
.04

Trace

. .
~ N W

28.2 5.2 3.1 8.3

2.4

3.0

6.7

2.7

25.8 8.3 11.3
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Fig. 135
Hestern Gull 1977 - Continued

Santa Barbara

~__Prince Is. Is.

Anacapa Is.

San Nicolas Scorpion
Is. Gull Is. .

Santa Catalina
Is. Bird Rk.

Unidentified squid
Neoloricata
Mopaliidae
Amicula stelleri
Mopalia acuta
Pelecypoda
Gastropoda
Calliostomatinae
Norrisia norrisi
Turbinidae
Astraea undosa
Unidentified gastropod
Chondrichthyes
Squaliformes
Scyliorhinidae
Parmaturus xaniurus
Osteichthyes
Salmoniformes
Engraulidae
Engraulis mordax
Myctophiformes
Myctophidae
Batrachoidiformes
Batrachoididae
Porichthys notatus
Gadiformes
Gadidae
Merluccius productus
Atheriniformes
Scomberesocidae
Cololabis saira
Atherinidae
Atherinops affinis
Leuresthes tenuis
Gasterosteiformes
Syngnathidae
Syngnathus californiensis’

11.8 3.9 1.3 .7

15.0 17.8

2.0 3.8
8.8 18.5 2.6 1.6

44.4  53.1

25.0

8.3

18.0

8.4

16.7 6.1

8.3 4.3

6.7 4.1

6.7 14.4

6.7 6.2
6.7 6.2
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‘Fig.135, _
' Santa Barbara San Nicolas Scorpion Santa Catalina
Western Gull 1977 - Continued Prince Is.. Is. Anacapa Is. Is. ) Gull Is. Is. Is. Bird Rk.

Scorpaeniformes
Scorpaenidae
Sebastes sp. 20.6 8.0 4.6 2.9 50.0 75.5 13.3 2.5 . 41.7 37.8
Anoplopomatidae
Anoplopoma fimbria
Hexagvammidae :
Ophiodon elongatus - ’ 6.7 12.4
Cottidae
Hemilepidotus sp.
Scorpaenichthys marmoratus
Perciformes
Carangidae )
Trachurus symmetricus 1.3 1.3 16.7 10.4
Sciaenidae ]
Cynoscion nobilis
Roncador stearnsii
Umbrina roncador
Embiotocidae .
Brachyistius frenatus . :
- Cymnogaster aggregata i .8 : _ ;
Pomacentridae .
Chromis punctipinnis i : ‘ s,
Stromateidae ]
Peprilus semillimus
Unidentified fish 50.0 . 24.7
Fish guts
Fish eggs
Seal ptlacenta
Garbage i
Offal 5.9 24.7
Plant Debris
Unidentified

e

.
~

16.7 7.2 6.7 1.0 33.3 14.8 100.0 100.0

oy

16.7 10.9

NwomrmOoO;m
QO WNDNY o
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Appendix III-4

SCHEDULE OF COLOR - MARKED

- WESTERN GULL SURVEYS

I11-308
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Fig. 111-136

Schedule of Colormarked Hestern Gull Surveys Along the Southern Californié Coastliine

: _ Page 1 of 2
Survey Site ) : Dates Visited in 1976 , ,
Tejiquas Dump & Slough 27 May 3,11,18,23 June 1,8,16,27 July © 6,12,18 .August
Santa Barbara Transfere Station 27 May 3,11,18,23 June 1,8,16,27 July "~ 6,12,18 August
Santa Barbara Pier _ 27 May ©3,11,23 Jdune 8 July 6,18 August
Santa Barbara Marina _ - 3,11,23 June 1,8,16,27 July 6,12,18 Auqust
Cabrillo Bird Lagoon 3,11,23 June 1,8,16,27 July 6,12,18 August
Malibu Slough 9,15,22,28 June 1,6,28 July 3,11 August
Ventura County Beach . . : 6 July © 11 Auqust
Ventura/Oxnard Dump & 31 May 4,9,15,22,28 June 6,16,28 July 3,11,18 Augqust
Santa Clara River Bottom : '

McGrath State Beach 9,15 June

. Ventura Marina Sportfishing 31 May 4,9,15,22,28 June 6,28 July 3,11,18 August
Channel Is. Marina Sportfishing 31 May 4,9,15,22,28 June A 6,28 July 3,11,18 Auqust
Port Hueneme 31 May 10,15,22,28 June 6,28 July 3,11,18 August .
Zuma Beach 26 May 22,28 June 6,27,28 July ‘ 3 Auqust
Santa Monica Pier 27,31 May 4,9,15,22 June 6,28 July 3,12,18 August
Venice Canal 7,14,30 June 6,7,26 July 2,9,16,23 August
Marina del Rey 7,14 .30 June 7,26 July 2,4,9,16,23 August
Playa del Rey- : 14,25,30 June 7,26 July 2,4,9,16,23 August
King Harbor 7,14,25,30 June 7,26 July 2,9,16,23 August

. South Coast Botanic Garden 26,28 May 4,7,14,17,22,25,3 June . 7,26 July 2,4,9,16,23 August
Palos Verdes Dump 26 May 7,14,30 Jdune - 7,26 July - 2,9,16,23 August
Fort McArthur Beach 28 May : 17 Jdune
Santa Ana River Mouth 26 May 14,25,30 June 7,26 July 2,9,16,23 Auqust
Upper Hewport Bay 26 May 7,14,25,30 June 7,26 July 2,16,23 August
Orange County Dump 26 May 7,14,30 Jdune 7,26 July 2,16,23 August
Corona del Mar 10,24 June ' -~
Dana Point Harbor 19,24 June 29 July 10,17 Auqust -
Oceanside Harbor 10,24 -June 29 July 10,17 .August

cont...
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© Fig.'111-136. (cont.)

Survey Site Dates Visited in 1976 Page 2 Of 2
Oceanside Stough 10,24 June 29 July 10,17 August
Oceanside Beach ' 10,24 June ‘ 29 July 10 August
Oceanside Dump ' 10,24 June 29 July 10,17 August
Encinal Fishing Area Lagoon 10 June 17 August
Encinitas Dump 10,24 June .

Cholla Dump 24 June 29 July 10,17 August

In addition to these éites, the following areas were surveyed once during the 1976 breeding season:

Nicherin Shashu Academy (31 May) Hermosa Beach (4 June)

Goleta Beach Slough (11 June) Redondo Beach (4 June)

Santa Barbara Slough (12 August) Cabrillo Beach (28 May)
Carpinteria State Beach (11 June) Bolsa Chica Reserve (26 May)
Sycamore Canyon State Park Beach (6 July) Huntington State Beach (26 May)’
Paradise Cove (9 June) Balboa Pier (26 May) -
Malibu Beach (9 June) Doheny State Beach (10 June)
"Reef" Beach at Yerba Buena Rd (4 June) ~ Buena Vista Lagoon (10 June)
Pt. Mugu State Park, La Jolla Beach (6 July) Carlsbad State Beach (10 June)
Bologna Creek (7 June) San Marcas Creek (10 June)
Hyperion Beach (7 June) San Gabriel River (26 May)

Manhattan Beach (4 June) . Naval Weapons Stand (26 May)
_ - : ' Long Beach (28 May)
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Fig. T11-137

Schedule of Colormarked Western Gull Surveys Along the Southern California Coastline

Survey Site ) , , Dates Visited in 1977

Tejiquas Dump and Slough 19,27 May 2,17,24 June
Santa Barbara Transfere Station 12,27 May 2,17,24 June
Santa Clara Dump _ 11,19,27 May 2,7,17,24 June
Santa Clara River Bottom 27 May - 2,7,17,24 June
McGrath State Beach : 2,17,24 June
Ventura Marina Sportf1sh1ng , 2,17,24 June
Zuma Beach - 17,24 June
South Coast Botanic Garden 18,23,30 May 2,10,13,20,24 June
Palos Verdes Dump 19,27 May ’ 2,10,20 June
Huntington Beach : 13,17,23,26,30 May 3,7,9,13,16,23 June
Coyote Canyon Dump, Irvine 17,26 May : 3,10,23 June
Corona del Mar 17,20,23 May

Oceanside Dump _ 15,21 June
Cholla Dump/Cholla Park 25,31 May 15,21 June

In addition to these sites, the following areas were sdrveyed once during the 1977 breeding season:

Seal Rock, Laguna Beach (26 May)

Miramar Dump (25 May)

Alison Beach (26 May)

Doheny Beach (26 May)

Prima Deschete Dump, Ortega Hwy. (31 May)
Pt. Mugu State Park (2 June)
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Appendix III-5

RADIAL TRANSECT SURVEYS
IN THE VICINITY OF SANTA BARBARA ISLAND

111-312
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Fig.I111-138.

Non-Standard Radial Transect Surveys,

Santa Barbara Island, 1975

8padial performed between 0600 and 0900.
Radial performed between 0900 and 1700.
Radial performed between 1700 and sunset.

111-313

, : Approximate
‘Survey Hgading ‘ . Length Analagous Standard
Date (¥ mag.) Direction  (km) Transect
19 Aprin® 280° In 27.75 Webster  (in)
20 Apri1® 215° Out 38.85 sutil (out)
21 Apri1® 40° out 18.5 Santa Monica (out)
21 Apri]b ' 220° In 18.5 Santa Monica {in)
21 aprit® - 158° Out 14.8 Osborne (out)
21 ApritP 334° In 14.8 Osborne (in)
21 aprit®®  52° out - 27.75 Newport (out)
9 May? 13° Out - 7.4 Santa Monica (out)
9 Mmay> ¢ 205° In -~ 42.55 Santa Monica (in)
10 Mayb NG00 Out. 12.95 Newport (out)
21 May?P 87° out  37.0 Newport (out)
27 Méyb_ - 243° In 22.2 Newport (in)
27 Mayb 280°  Qut 46.25 Webster (out)
29 June® 350° Out 27.75 Anacapa (out)
16 July? 100° In 46.25 Webster (in)
23 Ju]yb 25° Out 44 .4 Santa Monica (out)
24 Ju]yb 119° Out 11.1 San Clemente (out)
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Fig. I1I-139.  Standard Radial Transect Surveys,
Santa Barbara Island, 1976-1977

Anacapa (out)
Anacapa (in)
Webster  (out)
Webster (in)
Sutil (out)
Sutil (in)

Osborne (ouf)

Osborne (in)

San Clemente (out)*

San Clemente (in)*
Newport (out)
Newport (in)
Santa Monica (out)

Santa Monica (in)

Heading Length

(°mag.) (km)
318° 18.5
138° 18.5
270° 18.5
090° 18.5
220° 9.5
040° 9.5
i7o° 18.5
350° 18.5
120° 9.5
300° 9.5
070° 18.5
250° 18.5
1 015° . 9.5
195° 9.5

Starting or Ending Pt.

NE point, directly
offshore

Webster Pt., % mi.
offshore

Sutil Is., % mi.
offshore

Cat Canyon, % mi.
offshore

SE tip, % mi. offshore

Landing Cove, directly
offshore

Arch Pt., directly
offshore

*San Clemente transect was lengthened to 18.5 km in 1977.

I11-314




Fig.I11-140. Summary of Radial Transect Surveys Completed, Santa Barbara Island, 1976.

14-18 11-15 17-21 10-11 28* 1-3*  20% 23-25 9-11 26-28 16-17

Jan. Feb., Mar. Apr. Apr. May May May June  June July Total
Anacapa (out) la-b la 2
Anacapa (in) 1b lb-¢ 1b 1b 1b-c la-b 1c 1b 8
Webster Pt. (out) la-b la 1 la la  3a-b,b,c b 1b 10
Webster Pt. (in) 1  la-b 1b ' . 3b,b,c 1lc 1b 1b 9
Sutil Is. (out)- 1b 1b la-b 2a,b. 1b ' 6
Sutil Is. (in) 1b 1b 1b 2a,b 1b )
~  Osborn Bank (out) 1b 1b la - 1b la-b 1b 1b 1b 8
% Osborn Bank (in)  1b b la-b 1b 1b b 1b 7
o San Clemente (out) 1b 1b 1a ' la 4
San Clemente (in) 1b 1b la 3
Newport Beach (out) 1b 1b b - 1b 1b 1b 1b la-b 1b 9
Newport Beach (in) : 1b-c ' 1b-c 2
Santa Monica (out) b 1 1b e 4
. Santa Monica (in) 1b 1b _ 1b-c 1c 4
Total = 6 1 13 12 110 1 18 8 6 6 82
*Pacific Daylight Savings Time a Radial performed between 0600 and 0900

b Radial performed between 0900 and 1700
¢ Radial performed between 1700 and sunset




8padial performed between 0600 and 0900.
Radial performed between 0900 and 1700.

“Radial performed between 1700 and sunset.

These radial transect surveys were performed on a different vessel,

Y Y o & R ® LA R d b
‘Fig. 141 Xantus' Murrelets: Summary of Radial Transect Surveys Completed, Santa Barbara Island, 1977
) 20-21 6 1 18-19 22-24 12-16 23 3-5 18 6-7 23-24 10-11 25-27 14-15
Radial Jan. Feb. Feb. Mar. Apr. Apr. May May June June July July Aug. Total
“a-b _
Anacapa (out) 12 1
(in) 1P 1P P b )
Webster (out)  1° 2, 12h @b athbtp g 1 b be b 1
(in) 1 1 2’ 2 1 1 1 1 1 11
Sutil (out) b 1P lg'b 2
(in) 1 1 2
Osborne  (out) P oo 1P P LA GRS -
— (in) 1 1 1 1 1 1 6
& San Clemente ] ,
w
> (out) LA LA L 14 i i 1P 7
(in) - 1 1 1 1 4
Newport (out) 1P (LIS LA L LS TS LA L LS GO L 8
(in) 1 1
Santa Monica
(out) 0
(in) 0
Total 5 1 7 6 9 3 9 4 6 4 3 7 4 68
*Incomplete.

the E. B.. Scripps.




Segment 2 3 4 5a 5b 6 7 8 9
-ring no. 1=
N .5
Distance 0
“from
istand 5 gl—s= _ —_ - —_—
“(km) ' 4.5 6.5 8.5/ 10.5 12.5 14.5 16.5 18.5
: 9.25 ' l ,
i
Il | I T I , o I
wuwn (Yol wH w wn W [T9] w Vo) w w
" 58 &8 § § g5 8§ § § § 8
Radius (km) 1 5= & &5 X &6d = & w8 0~ o
| | L | i | T
Area in ~ ° ~ N Bl © <, w
ring (km?) B = e S S (28] 8 o 8 Py
L - — N o
2.7
6 . 4=
36.8
2.4 ——
Area of ]73'22‘7“9__,3’;5 :
.C1 o
crrele Mg
566.2
747.5
.9
1185.4-

‘Appendix II11342 Areas contained in
Segment-rings around Santa Barbara Island.
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Fig. 143] * Estimate of fantus' Murrelet Population at Santa Barbara Is., 20-21 March 1976.

1

Segment Number O 1 2 " 3 4 a 5 b 6 7 8

Distance from ‘ . . ‘

island 0-0.5 0.5-2.5 2.5-4.5 4.5-6.5 6.5-8.5 8.5-9.25 9.26-10.5 10.5-12.5 12.5-14.5 14.5-16.5

Anacapa 0 4 0 0 3 0 0 0 ) 0 2

Webster 0 4 7 3 5 8 -7 4 0 0

Sutil 0 1 21 8 4 0

Osborn 0 0 0 0 0 0 3 0 4 0

San Clemente . O 0 3 0 0 0

Newport 0 0 0 6 o ' 0 0 0 0 0

Santa Monica ) 0 2 L) 0 0

Total .

Murrelets seen O 9 33 21 12 8 10 4 4 2

Mean SD] 0 1.29:1.89 4.71:7.61 T 3.00:3.21  1.7142.21  1.14:3.02 2.50¢3.32  1.00:2.00 1.00:¢2.00 0.50+1.00

Est. Density2 SEO0 2.15:1.19 7.85:4.80 5.00:2.02 2.85:1.39 5.07:5.07 6.67+2.53 1.67:1.26 1.67¢1.26 0.83:0.63
(SDZ) (3.15) (12.70) (5.35) (3.68) (13.42) (8.85) (3.33) (3.33) (1.67)

Area (ka) 3.69 30.47 55.60 80.74 105.87 46.02 84.98 156.14 181.27 206.38
(See Fig. 13)° .

Estimated number

of murrelets SE O 66+36 437266 4042163 302+147 233+234 5664285 2604197 302+228 1722130
(SD3) (96)_ (705) | (432) (390) (618) (752) (520) (604) (344)
9 .
Estimated Total =  Estimated number of murrelets = 2,74}
9
Segment = 0 - £ (503)

Total Standard Error = n where SD3 = gtandard deviation of each estimate
Segment = 0 n = the number of radials contributing to the mean
N 2 2 2 2 2 eon? 2 .2
= lg(_;_ + 7(;5 g a3, 390" 018~ | 752" 520" , 604" 334 =7

7 7 7 r} 3 )

Footnotes on following page

.

16.5-18.5

231.54




Footnotes for Fig.143

1 Because somé radials were only 9.25 km (5nm) long, segment #5 was divided into two segments, so all the

data could be used.

For the distribution plots in Figs. 7 and 8, we1ghted averages were obtained in the following manner:

1' .
l ‘mean estimated density for segment 5 = X * Xb _1.14 + 2.50 _ 6.07
tota] area censused 0.6 ’
SE = (SD1a) '+'(SD]b) =\I13.422 : 8.852 - 5.6
N "y T total area censused 7 4

total estimated number of murrelets = (estimate for a) + (estimate for b)

E =J (503&1)2+ (5D, )°

n
Na b

6LE-ITI

2 A1l densities were estimated by the equation: mean murrelets seen/area censused.

area censused 0.15 kmzzfor segment 0
0.225 km2 for b5a
0.375 km“~ for 5b _
0.60 km? for all others

units are murrelet/km2
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therefore, not directly comparable to sightings reported 1976 and 1977 (Fig.

Fig. I11-144. Xantus' -Murrelets Sighted on Transect Surveys, Santa Barbara Island, 1975*
Distance From 0-1 1-2  2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 Total
Land (nm): e _ .
Analagous Standard Transect
Anacapa:
29 June (out) 0 0 0 0 0 0 0 0 0 0 0
Webster:
19 Apr. (in) 2 11 25 3 0 8 7 0 2 0 58
27 May (out) 0 - 5 6 4 13 2 10 20 20 80
16 July (in) 0 0 0 0 0 0 0o 0 0 0 0
Sutil: o
20 Apr. (out) 17 . 9 4 0 0 0 3 0 1 1 35
Osborne:
21 Apr. (out) 0 13 0 2 2 0 0 0 - - 17 -
(in) 0 4 0 0 0 0 0 0 - - 4
San Clemente:
24 July (out) - - 0 0 0 0 - - - - 0
Newport: : ‘
21 Apr. (out) 0 6 15 2 0 0 0 0 0 2 25
10 May (out) - 0 2 0 0 - - 0 0 0 2
21 May (out) 0 4 7 0 0 0 0 0 0 0 11
27 May (in) 0 3 0 0 0 0 0 0 2 0 5
Santa Monica: :
21 Apr. (out) 0 37 0 0 2 0 0 0 0 0 39
(in) 0 9 30 2 1 0 0 0 0 0 42
9 May (in) 0 0 3 3 - - - - - - 6
(in) - - - - 2 - 2 0 0 0 4
23 July (out) - - - 0 0 0 0 - - 0
*Sightings presented in this table include all sightings within 300 m of the ship. They are,




12e-111

Fig. ITI-145.  xantus' Murrelets Sighted on Transect Surveys
Anacapa Transect, Santa Barbara Island, 1976-1977

~ Total

Segment- No.: 0 1 2 3 4 5 6 7 8 9

Distance From 0.0- 0.6- 2.6- 4.6- 6.6- 8.6- 10.6- 12.6- 14.6- 16.6-

Land (km): 0.5 2.5 4.5 6.5 8.5 10.5 12.5 14.5 16.56 18.5

1976 : : '

17 Jdan. (in) 0 0 0 0 0 0 0 2 0 0 2

17 Mar. (out) 0 0 2 5 0 0 0 0 0 0 7

20 Mar. (in) 0 4 0 0 3 0 0 0 2 0 9

10 Apr. (in) 0 7 0 0 .2 1 2 0 2 0 14

1 May (in) 0 2 3 17 26 12 2 16 4 2 .84

23 May (in) 0 0 0 -3 4 13 12 15 2 2 56

11 June (out) 0 2 0 0 1 o* - - - - 3

(in) 0 0 0 0 0 0* - - - - 0

26 June (in) 0 0 0 0 0 0 0 0 0 0 0

16 July (in) 0 0 0 0 )] 0 0 0 0 0 0
Total 0 15 5 25 36 31 16 33 10 4 175

1977

20 Jan. (in) 0 0 0 0 0 0 0 0 0 0 0

18 Feb. (in) 0 0 0 0 0 0 0 0 0 0 0

15 Apr. (in) 0 0 0 0 0 1 0 2 0 g** 3

19 May (out) 0 0 6 5 4 2 4 4 2 - 2 29

23 June (in) 0 0 0 0 -0 0 0 0 0 0 0
Total 0 0 6 5 4 3 4 6 2 2 32

*Transect ended 9.25 km (5 NM) from land.
**Incomplete survey of segment.

L




¢ce-111

Fig.. ITI-146. Xantus' Murrelets Sighted on Transect Surveys
Webster Transect, Santa Barbara Island, 1976-1977

Segment No.: -0 1 2 3 4 5 6 7 8 9 Total
Distance From 0.0- 0.6- 2.6- 4.6- 6.6- 8.6- 10.6- 12.6- 14.6- 16.6-
Land (km): 0.5 2.5 4.5 6.5 8.5 10.5 12.5 14.5 16.5 18.5
1976 .
18 Jan. (out) - 1 0 0 0 0 0 0 0 0 1
(in) - 0 0 0 3 0. 0 0 0 0 3
21 Mar. (out) - 2 1 0 6 9 4 4 2 4 32
_ (in) - 4 7 3 5 15 4 ] 0 0 38
10 Apr. (out) - 4 5 11 6 8 0. 0 4 0 38
(in) - 1 7 3 0 0 6 0 0 0 17
28 Apr. goug) - 0 0 6 22 8 6 0 2 0 44
in - - - - - - - - - - -
20 May goug) - 0 3 24 20 27 8: 12 18 20 132
]n - - - - - - - - - - -
24 May (out) - 23 61 46 22 15 12 10 8 q 201
(in) - 0 35 54 16 37 45 36 12 2 237
(out) - 0 37 32 32 22 34 30 8 2 197
(in) - 10 15 4 10 8 11 12 0 0 70
(out) - 6 34 20 34 45 7 - - - 146
: (in) = - 0 12 13 10 19 10 - - - 64
9 June (out) - - - - - - - - - - -
(in) - 0 0 0 0 0 0 0 0 0 0
27 June (out) - 0 0 0 0 0 0 0 0 0 0
‘ (in) - 0 0 0 0 0 0 0 1 0 1
17 July (out) - 0 0 0 -0 0 0 0 0 0 0
(in) - 0 0 0 0 0 0 0 0 0 0
Total - 51 217 216 186 213 147 104 55 32 1221
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Fig. TII-146. Xantus' Murrelets Sighted-on Transect Surveys
) Webster Transect, Santa Barbara Island, 1976-1977 (Cont'd.)

Segment No.: 0 1 2 3 4 5 6 7 8 9 Total
Distance From 0.0- 0.6- 2.6- 4.6- 6.6- 8.6- 10.6- 12.6- 14.6- 16.6-
Land (km): 0.5 2.5 4.5 6.5 8.5 10.5 12.5 14.5 16.5 18.5
1977 : ‘
21 Jan. (out) 0 0 0 0 0 0 0 0 0 0
19 Feb. (out) - 1 0 0 . 0 0 0 0 0 0 1
(in) - 0 0 0 0 0 0 0 0 0 0
22 Mar. (in) - 25 4 4 2 2 0 0 0 0 37
23 Mar. (out) - ) 27 20 36 4 0 0 2 O** 94
12 Apr. (out) - 0 1 24 24 2 14 9 14 5 93
15 Apr. (out) - 0 7 2 1 2 11 2 16 16 57
. (in) - 0 4 0 0 0 13 4 4 21 46
16 Apr. (out) - 0 20 4 & 4 17 4 3 6 62
(in) + 0 0 4 16 2 20 8 2 4 56
23 Apr. (0ut)+ - 0 0 33 18 7 0 12 20 2 92
(out) - 0 8 23 17 8 Q** - - - 56
3 May (in) - 17 3 0 9 30 0 4 2 0 65
4 May (out) - 0 0 10 36 20 2 - 2 19 2 91
(in) - 0 2 10 12 2 2 4 0 0 32
18 May (out) - 0 0 2 3 2 12 4 8 9 40
6 June (in) - 0 2 0 0 0 0 0 0 0 2
24 June (out) - 0 0 0 0 0 0 0 0 0 0
(in) - 0 0 0 0 0 0 0 0 0 - 0
10 July (in) - 0 0 0 ¢ "0 0 0 0 0 0
25 Jduly (in) - 0 0 0 0 0 0 0 1 0 1
14 Aug. (in) 0 0 0 0 2 0 0 0 0 2
Total - 48 78 136 178 87 91 53 © 91 65 827

**Incomplete survey of segment.
+Transect performed on the E. B. Scripps.
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-Total

*Transect ended 9.25 km ?5 NM) from land.
+Transect performed on the E. B. Scripps.

Fig.“III-147. Xantus' Murrelets Sighted on Transect. Surveys
Sutil Transect, Santa Barbara Island, 1976-1977
Segment No.: 0 1 2 3 4 5 6 7 8 9 Total
‘Distance From 0.0- 0.6- 2.6- 4.6- 6.6- 8.6- 10.6- 12.6- 14.6- 16.6-
Land (km): 0.5 2.5 4.5 6.5 8.5 10.5 12.5 14.5 16.5 18.5
1976 | |
21 Mar. (out) - 1 21 8 4 0* - - - - 34
(in) - 4 10 9! 0 o* - - - - 23
10 Apr. {out) 6 4 7 0 2* - - - - 19
(in) - 0 2 0 0 0= - - - - 2
2 May = (out) - 38 . 50 8 0 0* - - - - 96
(in) - 31 31 17 2 o* - - - - 81
24 May (out) - 18 32 3 8 0* - - - - 61
(in) - 4 22 4 0 0* - - - - 30
(out) - 28 0 0 4 2* - - - - 34
(in) 8 2 10 2 0* - - - - 22
10 June (out) - 0 0 0 1 0* - - - - 1
: (in) - 0 0 0 0 0* - - - - 0
Total - 138 174 66 21 4 403
1977 + v .
23 Apr. (in) - 0 0 0 0 2 0 0 0 0 2
4 May (out) - 0 0 0 0 0* - - - - 0
26 July (out) - 0 0 0 1 0 0 0 0 0 1
: (in) - 0 0 0 0 0 0 0 - 0 0 0
- 0 0 0 1 2 0 0 0 0 3
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Fig. ITI-148. Xantus' Murrelets Sighted on Transect Surveys
- Osborne Transect, Santa Barbara Island, 1976-1977

Segment No.: 0 1 2 3 4 5 6 7 8 9 _Total

Distance From 0.0- 0.6- 2.6- 4.6- 6.6- 8.6- 10.6- 12.6- 14.6- 16.6-
Land (km): 0.5 2.5 4.5 6.5 8.5 10.5 12.5 14.5 16.5 18.5

1976 \ .

18 Jan. (out) - 4 0 0 0 0 0 0 0 0 4

(in) - 0 0 0 0 0 0 0 0 0 0

21 Mar. (out) - 0 0 0 0 5 0 0 0 0 5

(in) - 0 0 0 0 3 0 4 0 0 7

11 Apr.. (out) - 0 2 0 0 0 4 -0 0 0 6

(in) - 0 0 0 0 0 3 -0 0 1 4

2 May (out) - 2 4 0 0 0 0 0 0 0 6

- (in) - 2 10 2 0 0 0 0 0 0 14

25 May (out) - 2 3 0 0 0 0 0 0 0 5

(in) - 3 2 0 0 0 0 0 0 0 5

10 June (out) - 1 0 0 0 0 0 n 0 0 1

(in) - 0 0 0 0 0 0 0 0 0 0

27 June (out) - 0 0 0 0 0 0 0 0 0 0

(in) - 0 0 0 0 0 0 0 0 0 0

17 July (out) - 0 -0 0 0 .2 0 0 0 0 2

(in). - - - - - - - - - - -

14 21 2 0 10 7 4 0 1 59

Total -
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Fig. ITI-148. Xantus' Murrelets Sighted on Transect Surveys :
Osborne Transect, Santa Barbara Island, 1976-1977 (Cont'd.)
Segment No.: 0 1 2 3 4 5 6 7 8 9 Total
Distance From 0.0- 0.6- 2.6- 4.6- 6.6- '8.6- 10.6- 12.6- 14.6- 16.6-
Land (km): 0.5 2.5 4.5 6.5 8.5 10.5 12.5 14.5 16.5 18.5
1977
20 Jan. (out) - 0 0 0 0 0 0 0 0 0 0
~ (in) - 0 0 0 0 0 0 0 0 0 0
19 Feb. (out) - 0 0 0 0 0 0 0 0 0 0
(in) - 0 0 0 0 0 0 0 0 0 0
23 Mar. (out) - 2 2 6 0 2 2 4 0 0 - 18
(in) - 1 6 2 0 2 0 0 0 0 11
5 May (out) - 3 0 2 0 0 0 0 0 0 5
(in) - 0 1 0 0 0 0 0 0 0 1
7 June (out) - 0 0 0 0 0 0 0 0 0 0
(in) - 3 4 0 0 0 0 0 0 0 7
11 July (out) - 0 0 0 0 0 0 0 0 3 3
26 July (out) - 0 0 0 0 0 0 1 0 0 1
15 Aug. (out) - 0. 0 0 0 0 0 0 0 0 0
(in) - 0 0 0 0 0 0 0 0 0 0
Total - 9 13 10 0 4 2 5 0 3 46
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- Fig.111-149., Xantus' Murrelets Sighted on Transect Surveys
San Clemente Transect, Santa Barbara Island, 1976-1977

Segment No.: 0 1 2 3 4 5 6 7 8 9 Total
Distance From 0.0- 0.6- 2.6- 4.6- 6.6- 8.6- 10.6- 12.6- 14.6- 16.6-
Land (km): 0.5 2.5 4.5 6.5 8.5 10.5 12.5 14.5 16.5 18.5
1976 :
21 Mar. (out) - 0 3 0 0 0* - - - - 3
(in) - 0 2 0 0 0* - - - - 2
10 Apr. (out) - 1 0 0 0 O* - - - 1
(in) - 1 0 1 0 0* - - - - 2
3 May (out) - 19 2 0 0 0 0 0 2 0 23.
(in) - - - - - - - - - - -
25 May (out) - 0 11 0 0 0* - - - - 11
(in) - 0 0 4 2 o* - - - - 6
Total - 20 18 5 2 0 ] 0 2 0 48
1977,
6 Feb. (out) - 0 0 0 0 0* - - - - 0
18 Feb. (out) - 0 0 0 0 0* - - - - 0
24 Mar. (out) - 2 6 0 0 0 0 0 0 0 8
16 Apr. (out) - 3 3 5 0 0 2 2 0 0 15
in) - 0 0 0 0 0 0 2 0 0 2
5 May (out) - 4 0 0 0 0 0 0 0 0 4
(in) - 0 0 0 8 2 0 0 0 0 10
7 June (out) 0 0 1] 0 0 0 0 0 0 0
(in) - 0 0 0 0 0 0 0 0 0 0
27 July (out) - 0 0 0 0 0 0 0 - 0 0 0
(in) - 0 0 0 0 0 0 0 0 0 0
Total - 9 9 5 8 2 2 4 0 0 39

*Transect ended 9.25 km (5nm) from land. +Transect performed on the E. B. Scripps.

(]
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"Fig. 150" Xantus' Murrelets Sighted on Transect Surveys
Newport Transect, Santa Barbara Island, 1976-1977
Segment No.: 0 1 2 3 4 5 6 7 8 9 Total
Distance From 0.0- 0.6- 2.6- 4.6- 6.6- 8.6- 10.6- 12.6- 14.6- 16.6-
Land (km): 0.5 2.5 4.5 6.5 8.5 10.5 12.5 14.5 16.5 ~18.5
1976
18 Jan. (out) 0 0 0 0 - 0 9] 0 0 0 0 0
15 Feb. (out) 0 0 0 0 0 0 0 0 0 0 0
21 Mar. (out) 0 0 0 6 0 0 0 0 0 0 6
11 Apr. (out) 0 0 - 0 0 0 0 0 0 0 0 0
2 May (out) 0 0 20 12 0 0 0 0 0 0 32
(in) 0 2 8 -8 0 0 0 0 1 2 21
25 May (out) 0 0 0 2 0 0 0 0 0 0 2
11 June (out) 0 2 0 0 0 0 0- 0 0 0 2
28 June (out) 0 0 0 0 0 0 0 0 0 0 0
16 July (out) 0 0 0 0 0 0 0 0 0 0 0
(in) 0 0 0 0 0 0 0 0 0 0 0
Total 0 4 28 28 0 0 0 0 1 2 63
1977 ,
21 Jan. (out) 0 0 0 0 0 0 0 0 0 0 0
19 Feb. (out) 0 0 0 -0 0 0 0 0 0 0 - 0
24 Mar. (out) 0 0 4 10 10 10 4 2 2 0 42
16 Apr. (out) 0 0 0 6 0 0 0 0 2 0 8
5 May (out) 0 0 0 0 "0 0 0 0 0 0 0
18 May (out) 0 0 2 0 0 0 0 0 0 0 2
(in) 0 0 0 0 18 6 0 0 0 0 24
7 June (out) 0 3 5 0 0 0 0 0 0 0 8
24 June (out) 0 0 0 0 0 0 0 0 0 0 0
11 July (out) 0 0 0 0 0 0 0 0 0 0 0
27 July (out) 0 0 0 0 0 0 0 0 0 0 0
15 Aug. (out) 0 0 0 0 0 0 0 0 0 0 0
Total 0 3 11 16 28 16 4 2 4 0 84
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*Transect ended 9.25 km (5nm) from land.

® ® ® e X N o
“Fig. IT1I-151. Xantus‘ MurreTets Sighted on Transect Surveys
Santa Monica Transect, Santa Barbara Island, 1976-1977

Segment No.: 0 1 2 3 4 5 | 6 7 8 9 . Total

Distance From 0.0- 0.6- 2.6- 4.6- 6.6- 8.6- 10.6- .12.6— 14.6- 16.6-

Land (km): 0.5 2.5 4.5 6.5 8.5 10.5 12.5 14.5 16.5 18.5

1976 |

21 Mar. (out) 0 0 2 0 0 0 2
(in) 0 0 2 4 0 0 6

10 Apr. (out) 0 0 2 0 0 0 2
(in) 0 0 0 0 0 0 0

1 May (out) 0 9 0 2 2 2 15
(in) 0 1 2 0 0 2 5

23 May (out) 0 2. 2 0 9 2 15
(in) 0 4 0 0 4 0 -8

Total 0 16 10 6 15 ) 53
1977 Not Surveyed.
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University of California
Coastal Marine Lab., Santa Cruz
Eco./Evol. Biotogy Dept., Irvine

0O.C.S. SO. CALIF. SURVEY

RADIAL TRANSECTS IN VICINITY
OF SANTA BARBARA ISLAND

Figure 11-152 Distribution of Xantus’ Murrelet at sea, April 1975. Numbers
of birds sighted per 1.85 km (1 nm) on indicated headings.
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Figure 111-153. Distribution of Cassin’s Auklét at sea, May 1975. Numbers

of birds sighted per 1.85 km (1 nm) on indicated headings.
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Figure 111-154. Numbers of Xantus' Murrelets sighted in transect segments, January 1976.
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Figure lil- 165. Numbers of Xantus' Murrelets sighted in transect segments, February 1976.
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Figure Til-167. Numbers of Xantus' Murreists sighted in transect segments,
" 10-11 April 1976.
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.Fig. TII-174. Supplemental Transect Surveys of Xantus' Murrelets
During the Breeding Season, Santa Barbara Island,

*Non-continuous transect - periodic segments surveyed.

**Transect ended 18.5 km from San Clemente Island.

ITI-352

1975-1977
Date Number Sighted Number Sighted Distance of Distance
~ Within 18.5 km Beyond 18.5 km Last Sighting Surveyed
of Land of Land (km) (km)

Western Transects '

Anacapa:
10 Apr. 76 14 0 16.5 34.5
1 May 76* 84 0 18.5 36.5
23 May 76 . 56 2 22.5 38.5
15 Apr. 77* 3 0 14.5 27.75
19 May 77* 29 6 v20.5 27.75

Webster:
19 Apr. 75 58 - 6 27.75 27.75
27 May 75 80 65 37.0 46.25
22 Mar. 77 : 37 4 58.5 58.5
12 Apr. 77 93 12 24.5 34.5
15 Apr. 77 . 46 38 20.5 20.5
15 Apr. 77 57 . 18 20.5 20.5

Sutitl:
20 Apr. 75 35 38 38.85 38.85
Eastern Transects

San Clemente:
3 May 76 21 14 42.5 42 5%+

Santa Monica/Newport:
21 Apr. 75 25 0 18.5 27.75
9 May 75* 4 0 12.95 42.55
21 May 75 11 0 7.4 ~37.0
27 May 75 5 0 16.65 22.2
11 Apr. 76 0 0 - 40.5
25 May 76 2 0 6.5 38.5
24 Mar. 77 42 2 20.5 - 29.6+
16 Apr. 77 8 0 16.5 29.6+
5 May 7 0 0 -. 1 29.6+
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RADIAL TRANSECT SURVEYS
IN THE VICINITY OF SAN MIGUEL ISLAND
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L

aWhen' performed on

from land.

Fig. I1I-175.  Standard Transect Surveys, San Miguel Island,
1975-1977.
Heading Maximum Distance :
Transect .(Om) From Land Origin/Terminus
km NM
1975 .
Cuyler (out) 000-005 14.8 8
Cuyler (in) 185 14.8 8
Castle Rk. (out) 294 14.8a 8a
Crook Pt. (out) 160-165 14.8™ 8 Crook Pt., % mi.
o offshore
Tyler (out) 150 - 14.8 8 Tyler Bight
Cardwell Pt. (out) 125 14.8 8 - Cardwell Pt.
1976-1977
Prince (out) 000 18.5 10 Prince Is., Di-
rectly offshore
Prince (in) 180 18.5 10
Castle/Richardson (out) 295 18.5 10 W. tip Castle Rk.
' 1 mi. offshore
Castle/Richardson (in) 115 18.5 10
Pt. Bennett (out) 225 18.5 10 Bouy, 1 mi. off-
' shore
Pt. Bennett (in) 045 18.5 10
- Crook Pt. (out) 180 18.5 10 Crook Pt., % mi.
offshore
Crook Pt. (in) 360 18.5 10
Bee Rk. (out) 305 2.75 1.5 From Bee Rk.,

Santa Rosa Is.
% mi. offshore
to Prince Is.,
San Miguel Is.
directly off-
shore

.15 July 1975, this radial extended 16.5 (9 NM)

ITI-354
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Fig. IT1I-176. Summary of Radial Transects Completed, San Miguel Island, 1975-1977.
13-14 19 15 Total
1975 May* June July Campleted
Cuyler (out) lg - 1b 2
Cuyler (in) 1 - - 1
Castle Rk. (out) 1 - “b 1
Crook Pt. (out) 1b - 1 2
Tyler (out) 1 -a - 1
Cardwell (out) - 1 - 1
Total Completed 5 1 2 8
14-15 11-12 17-18 6-7 28-29 - 20-21 8-9 23-24 14 Total
1976 Jan Feb. Mar. Apr. Apr.*  May* June*  June* July* Completed
Prince (out) 12 12 T 1P jb-¢  q3-b ja-b g bec 9
. : b a-b b b b-c C =b b (o
Prince (in) Ly I 1 Ly 1 Ly L 1 1 9
Castle/Richardson (out) 1 1 - 1 - 1 1 1 1 7
Castle/Richardson (in) lb 1 - 1 - Ib lb-c b 1b 6
Pt. Bennett (out) 1b - - - - lb 1c 1b lb 5
Pt. Bennett (in) 1 b - “b b lb 1b 1b-c 1 5
Crook Pt. (out) 1y 1y 1 1 1 -c 1 1. - 7
Crook Pt. (in) 1 1 “b 1 b 1 =a 1 - 5
Bee Rk. (out) - - 1 - 1 1 1 - - 4
Total Completed 8 6 3 6 4 9 8 - 7 6. 57

(Continued)




Fig. I111-176.  Summary of Radial Transects Completed, San Miguel Island, 1975-1977. '

(Continued)
. : k Total
17-19 15-16 21-22- 2 18-21 4-7 21 8  23-25 12-14 Com-.
1977 Jan. Feb. Mar. Apr. May* May* June* June* July* July* Aug.* pleted
Prince (out) la'b 1b lb ‘- lg - - lg_c 1b - lg 7
Prince (in) - - - - 1 - - 1 - - 1 3
Castle/ _ : . ' .
Richardson (out) 1b - 1b C- - - - - - 1b 1b 4
Castle/ ' : _
Richardson (in) lb - - - - - - - - 1b ¢ lg 3
Pt. Bennett éoug) - - - - - - - - - 1 1
Pt. Bennett (in - - - - - - - - - - 1 1
—  Crook Pt. (out) . la'b 12 1b - - - - - - - la'b 4
by Crook Pt. (in) - 1 - - “b - b - - “b b 1
W Bee Rk. (out) - - - - 1 - 1 - - 1 1 4
(o)) . .
Total Completed 4 3 3 0 3 0 1 2 1 3 8 28

*pacific Daylight Savings Time.

8padial performed between 0600 and 0900.
Radial performed between 0900 and 1700.
Radial performed between 1700 and sunset.
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Fig. 111-177. Sample Calculation of Mean Percent of Auklets Sighted in Each Segment of a Radial
: Transect Survey, Prince Radial, San Miguel Island, 1976.

Percentvof Total Auklets Seen in Each Segmeht

Segment No. 0 1 2 3 4 5 6 _ 7 8 9
Distance 0- 0.6- 2.6- 4.6- 6.6- 8.6-  10.6-  12.6-  14.6-  16.6-
from Land 0.5 2.5 4.5 6.5 8.5 10.5  12.5 14.5 16.5 18.5

Jan. 0 0- 0 0 8 77.3  20.9 0 0 0

Feb. 0 0 0 0 2 54.8 34.8 5.2 0 0

March 0 0 0.8 3.9 .4 22.0 69.3 1. 0 0

= Apr. 0 0 9.8 53.7 36.6 0 "0 0 0 0
& Apr. 0 2.0 22.4 0 1 18.4 4.1 14.3 6.1 26.5
N May 4.8 9.5 2.4 0 4 4.0 3.2 4.0 0 69.8

June 0 0 0 0 .9 79.2 4.2 8.3 1.4 0

June 0 0 0 0 100.00 0 0 0 0 0

July 0 ‘0 0 25.0 0 25.0  50.0 0 0 0
Mean Percent 0. 1. 3. 9.2 17.9 31.2 20.7 3.7 0.8 10.7
SD 1.6 3.2 7.6 18.6 32.7  31.5 25.3 4.9 2.0 23.8
SE 0.5 1.1 2.5 6.2 10.9 10.5 8.4 .7 7.9
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Fig. 111-178.

Distance
From Land
(NM)

Cuyler
13 May (out)
13 May (in)

15 July (out)

Castle Rk.
13 May (out)

Crook Pt.
13 May (out)
15 July (in)

Tyler

14 May (out)

Cardwell

19 June (out)

Cassin's Auklets Sighted on Transect Surveys, San Miguel Island, 1975.
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Fig. ITI-179. Cassin's Auklets Sighted on Transect Surveys, Prince Transect, San Miguel Island,
o 1976-1977. :

Segment No. ‘0 1 2 - 3 4 5 6 7 8 9
Distance _ ) )
From Land 0- 0.6 2.6- 4.6-- 6.6 8.6- 10.6- 12.6- 14.6- 16.6-
(km) 0.5 2.5 4.5 6.5 8.5 10.5 12.5 14.5 16.5 18.5  Total
1976
14 Jan. (out) 0 0 0 0 2 85 23 0 0 0
(in) 0 2 4 6 21 13 0 2 0 -0
12 Feb. (out) 0 0 0 0 7 74 47 7 0 0
(in) 0 0 .0 4 10 27 49 12 2 0
18 Mar. (out) 0 0 0 0 0 33 11 0 0 0
(in) 0 0 1 5 3 28 88 2 0 0
7 Apr. (out) 0 0 4 22 15 0 0 0 0 0
(in) - - - - - - 0 0 1 0
28 Apr. (out) 0 1 11 0 3 9 2 7 3 13
(in) 0 0 10 16 7 1 6 0 0 1
20 May. (out) 0 0 0 0 2 0 12 2 0 64
(in) 6 12 3 0 3 5 4 5 0 88
9 June (out) 0 0 0 -0 4 14 1 0 0 -0
(in) 0 0 0 0 5 57 3 6 1 0
24 June (out) 0 0 0 0 3 0 0 0 0 0
(in) 0 0 0 0 0 1 1 0 0 0
14 July (out) 0 0 0 0 2 0 0 0 0 0
(in) 0 0 0 . 1 0 1 2 0 0 0
Total 6 15 54 87 348 249 43 7 166

W
(%)




09¢€-111

Fig. I11-179.
Continued.

Segment No.
Distance

From Land
(km)

Cassin's Auklets Sighted on Transect Surveys, Prince Transect, San Miguel Island,

1976-1977.
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Fig. 111-180. Cassin's Auklets Sighted on Transect Surveys, Castle/Richardson Transect,
San Miguel Island, 1976-1977.

Segment No. 0 1 2 3 4 5 6 7 8 9
Distance
From Land 0- 0.6- 2.6- 4.6- 6.6-  8.6- 10.6- 12.6- 14.6- 16.6-
(km) 0.5 2.5 4.5 6.5 8.5 10.5 -12.5 14.5-  16.5 18.5 Total
1976
15 Jan. (out) - - 0 0 2 6 2 0 . 13 19 42
(in) - - 12 1 12 2 6 17 0 2 52
11 Feb. (out) - - 0 10 "6 22 0 0 4 3 45
(in) - - 2 4 26 34 0 1 0 0 67
7 Apr. (out) - - 0 0 38 129 76 42 25 4 314
(in) - - 2 3 83 29 33 102 16 0 268
21 May (out) - - 0 0 6 2 - 10 32 57 186 293
(in) - - 0 3 0 1 3 41 39 6 93
8 June (out) - - 1 0 2 4 6 6 11 2 32
(in) - 7 0 0 0 7 36 14 20 84
24 June goug) - 0 0 0 0 0 1 0 0 1
in - - - - - - - - - - -
14 July (out) - - 0 76 -0 0 1 0 1 4 82
(in) - - 177 - 20 0 2 3 2 0 0 204

Total - - 201 117 175 231 . 147 280
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Fig. 111-180. Cassin's Auklets Sighted on Transect Surveys, Casf]e/Richardson Transect,
Continued. San Miguel Island, 1976-1977.

Segment No. 0 1 2 3 4 5 6 7 8 9

Distance _
From Land 0- 0.6- 2.6- 4.6- 6.6- 8.6- 10.6- 12.6- 14.6- 16.6-
(km) 0.5 2.5 4.5 6.5 8.5 10.5 12.5 14.5 16.5 18.5
1977 |
17 Jan. (out) - - 12 4 0 0 0 1 3 0
(in) - 0 2 0 0 0 1 0 0
21 Mar. 2out) - 0 2 1146 145 396 33 75 59 20
in) - - - - - .- - - - -
23 July (out) - 0 0 0 3 0 0 0 0 0
: (in) - 1 0 0 0 0 0 0 0 1
12 Aug. (out) - 0 0 0 0 2 10 1 16 1
(in) - 0 0 0 3 2 0 0 0 0
Total - 1 14 43 78 78 22

1152 151 400
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Fig.'III-181. Caséin's Auklets Sighted on Transect Surveys, Pt. Bennett Transect, San Miguel Island,
1976-1977.A :
Segment No. 0 1 2 3 4 5 6 7 8 9
Distance ) ,
From Land 0- 0.6 2.6 4.6 6.6 8.6- 10.6- 12.6- 14.6- 16.6-
(km) 0.5 2.5 4.5 6.5 8.5 10.5 12.5 14.5 16.5 18.5 Total
1976 '
15 Jan. (out) - 60 65 0 5 0 8 1 1 0 140
(in) - 80 52 3 1 0 0 0 0 0 136
21 May (out) 6 0 0 0 0 0 0 0 0 6
(in) 0 0 0 0 0 0 0 0 0 0
8 June (out) - 10 2 10 0] 0 0 0 0 0 22
(in) - 30 0 1 0 0 0 0 0 0 31
23 June (out) - 0 0 0 0 0 0 0 0 0 0
(in) - 0 0 0 0 0 0 0 0 0 0
14 July (out) - 0 0 0 0 0 0 0 0 0 0
(in) - 0 0 0 0 0 0 0 . 0 0 0
Total - 186 119 14 6 0 8 1 1
1977
13 Aug. (out) - 2 4 0 0 -0 0 0 0
(in) - 0 0 2 0 0 0 2 0
Total - 2 4 2 0 0 0 2 0




y9€-111

FigIII1-182.

Segment No.

Distance
From Land
(km)

Cassin's. Auklets Sighted on Traﬁsect Surveys, Crook Point Transect, San Miguel Island,
1976-1977. '
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Fig. 111-182.
Continued.

Segment No.
Distance

From Land
{km)

Cassin's Auklets Slghted on Transect Surveys, Crook Point Transect, San Miguel Island,

1976-1977.
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University of California
Coastal Marine Lab., Santa Cruz
Eco./Evol. Biology Dept., Irvine

O.C.S. SO. CALIF. SURVEY

RADIAL TRANSECTS IN VICINITY
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“Figure 111-185. Numbers of Cassin's Auklets sighted in transect segments,
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Figure 111-189. Numbers of Cassin's Auklets sighted in transect segments,
28-29 April 1976.
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LOCATION OF SEABIRD COLONIES .

IN THE SOUTHERN CALIFORNIA BIGHT
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Figure II1I-201. Seabird colonies on San Miguel Is.
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 Figure 111-204. Seabird colonies on Santa Rosa Is.

Roost designations: .

5 birds 50% of the time = Minor

- 150 birds 50% of the time = Medium

750 birds 50% of the time = Major




68€-111_

L . .. : N
University of California
Coastal Marine Lab., Santa Cruz
0 1 2 . Eco./Evol. Biology Dept., Irvine
L L | - N : 0.C.S. SO. CALIF. SURVEY
Km . A
ANACAPA ISLAND

LEGEND: :
Roost designatioris:

Pigeon Gui\lemot (see text)

— . 5 birds 50% of the time = Minor
= 150 birds 50% of the time = Medium
6 750 birds 50% of the time = Major

Western Gull

Double-crested Cormorant

Brown Pelican;

22 Xantus’ Murrelet

\ East Anacapa

West Anacapa

f

Figﬁre [11-205. Seabird colonies on Anacapa Is.

Middle Anacapa




, ; | University of California
Nestin : , Coastal Marine Lab., Santa Cruz
i g areas Eco./Evol; Biology Dept., Irvine

" 0.C.S. SO. CALIF. SURVEY

@ -
F 4

_ Cl_ub or Roost areas

: _ - \ ~ SANTA BARBARA ISLAND

Arch Rock

Shag Rock

Elephant Seal Cove o

Py

.24

Webster Pt. o )
Landing Cove
°,. 9 Q)

%
L A 3

¢
@

South East Rookery

®

Cat Canyon

Suti| island
. Figure 111-206. Western Gull: location of breeding colonies and “club” aréas.

" | , | 111-390



—~

LEGEND:

University of California
Coastal Marine Lab., Santa Cruz

Brandt’s Cormorant N ~ Eco./Evol. Biology Dept., lrvine
I T ' 0.C.S. SO. CALIF. SURVEY

Double—prested qump_rént_

SANTA BARBARA ISLAND

Pigeon Guillemot
- - 0 5 1.
Ashy Stor'mA-_P._e_a_tre'I 1 lKIm T |

‘Black Storm-Petrel (see text)

Arch Rock

255

o;
O >
03009

Shag Rock\ﬂ
o

South East Rookery -

L]
o Q\
Cat Canyon
¥ Sutil Island
(max. elev. 300°)
f . : Roost designations: -
- 5birds 50% of the time = Minor

L - “150 birds 50% of the time = Medium

750 birds 50% on the time = Major

‘ Figure I111-207. Seabird colonies on Santa Barbara Is.“‘

111-391



University of California
Coastal Marine Lab., Santa Cruz
Eco./Evol. Biology Dept., irvine:

i

0.C.S. SO. CALIF. SURVEY

( LEGEND:
° =7 Xantus' Murrelet \
SANTA BARBARA ISLAND
o 0 5 ‘1.
| ] } S AN N S} i PR |
Km
0 Arch Rock
@ ~ Webster Pt. g
°. 9
o %
¢
®
South East Rookery
) 0w °
®
Sutil {sland
(max. elev. 300’)
(]
ngufe I11-203. Xantus' Murrelet colonies on Santa Barbara Is.

111-392



LEGEND: o o .
; ) N University of California
Coas}aEI Marine Lab., Santa Cruz
‘Western Gull Eco./Evol. Biology Dept., irvine

0.C.S. SO. CALIF. SURVEY

Brandt's‘cormorant, o | .

/ SAN NICOLAS ISLAND

Northwest Bight

0 1 2
1

L. w
e &
&

_ €6€-111

Elephant Seal Beach

Dutch Harbor
- Rdost'designaiions:-
"5 birds 50% of the time = Minor
150 birds 50% of the time = Medium
750 birds 50% of the time = Major

S

: Figure I11-209. Seabird colonies on San Nicolas Is.




“ c University of Calgomiac
. . oastal Marine Lab., Santa Cruz
® LEGEND: : Eco./Evol. Biology Dept., Irvine

O.C.S. SO. CALIF. SURVEY

Western Gull
Q Brandt’s Cormorant SAN CLEMENTE ISLAND
Roost designations: 0 5 10
. _ ' . L b A ] J. ' A1 1 1 L l
— 5 birds 50% of the time = Minor Km
> 150 birds 50% of the time = Medium
$ 750 birds 50% of the time = Major
Py N
\
- Castle \ &3 Northwest Harbor Islet r e 1
® Rock 0 - : | , ~ D OQ |
West Cove Wilson Cove |
» NW Harbor |
Isiet detail |
______ —l
D
D
B South Tip
Pyramid Cove
China Pt,
D
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ABBREVIATIONS USED IN THE TEXT
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Fig. 111-213. Abbréviations used for species during this study.

PTLH = Leach's Storm-Petrel

PTBL = Black Storm-Petrel

PTAS = AshyAStorm-PetreI (Oceanodroma homochroa)

PELB = Brown Pelican (Pelecanus occidentalis)

COD = Double-crested Cormorant (Phalacrocorax auritus)
COB = Brandt's Cormorant (P. penicillatus)

COP = Pelagic Cormorant (P..pelagicus)

GUW = Western Gull (Larus occidentalis)b

GP = Pigeon Guillemot (Cepphus columba)

MLX = Xantus' Murrelet (Endomychura hypoleuca)

AKC

Cassin's Auklet (Ptychoramphus aleuticus)
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Fig. 11I-214. Museum Abbreviations

CAS
DM
LACM
MVZ
NOF
SBCM
SBM

- SDNHM

SU
UCLA
WFVZ

California Academy of Sciences Museum

Denver Museum

Los Angeles County'Museum of Natural History
Museum of Vertebrate Zoo]ogy,,Berke]ey‘
Neotropical Orinithological Foundation

San Bernardino County Museum

Santa Barbara Museum of Natural History

San Diego Natural HTStdry Museum

Stanford University (Collection presently at CAS)
University oﬁ California at 'Los Angeles

Western Foundation of Vertebrate Zoology
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