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FINAL TECHNICAL SUMMARY

STUDY TITLE: Aerial Surveys of Distribution and Abundance of Marine Birds and Mammals
in Santa Barbara Channel and the Santa Maria Basin

REPORT TITLE: Aerial Surveys of Distribution and Abundance of Marine Birds and
Mammals in Santa Barbara Channel and the Santa Maria Basin

CONTRACT NUMBER: 14-35-0001-30758
SPONSORING OCS REGION: Pacific

APPLICABLE PLANNING AREA: Southern California
FISCAL YEARS OF PROJECT FUNDING: FY 96, FY 97
COMPLETION DATE OF THE REPORT: September 1998
COSTS: FY 96 - $22,261, FY 97 — $24,739

CUMULATIVE PROJECT COST: $47,000

PROJECT MANAGER: Russell J. Schmitt

AFFILIATION: University of California, Santa Barbara

ADDRESS: Coastal Research Center, Marine Science Institute, University of California, Santa
Barbara, CA 93106

PRINCIPAL INVESTIGATORS: 'Russell J. Schmitt, “Michael L. Bonnell (deceased)

ADDRESSES: ' Coastal Research Center, Marine Science Institute, University of California,
Santa Barbara, CA 93106; ’Institute of Ocean Sciences, University of California, Santa Cruz,
CA 95064

BACKGROUND: In November of 1994 an ambitious project was undertaken to provide
detailed mapping of abundance and distribution of seabirds and marine mammals in the Santa
Barbara Channel and the Santa Maria Basin (Pacific OCS Region). Our task was to separate the
background noise from the significant patterns of use of the more than 100 species that occupy
these waters. This series of bi-monthly aerial surveys was supported by the Marine Science
Institute (MSI), UCSB, and the California Department of Fish and Game, Office of Spill
Prevention and Response (OSPR). OSPR provided matching funds in the form of aircraft
services and this work served their needs as well as the Minerals Management Service (MMS).

OBJECTIVES: Surveys continued through 1998 to gather additional data for geographical
stratification of this area of development, abandonment, seismic profiling, and vessel traffic.
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Stratification was based on an analysis of variance for the many species of birds that nest, roost,
or migrate through this area. Regions with the highest variance received the greatest effort on
surveys; regions with the lowest variance (i.e., most predictable patterns of use) received less
effort.

DESCRIPTION AND RESULTS: Aerial Surveys were flown in a high-wing, twin-engine
Partenavia PN68 Observer aircraft supplied by the CDFG Department of Air Services. The
navigation was by GPS (Global Positioning System) with time/position entries into a computer at
approximately eight-second intervals. The computer operator also entered important sightings
(flocks of birds, marine mammals, water-mass boundaries, sea state, etc.) as well as number of
observer(s) on watch. Typically only the observer on the shaded side of the aircraft was on duty;
however, on northbound transects both observers were on watch searching a 50-meter corridor (a
strip-census), with incidental sightings along the shore or outside the clinometer-defined search
corridor noted. Sightings were recorded on voice-tape and later transcribed for computer entry
by observation/time by the MMS. Time was then used to determine the position of sightings by
melding the sighting file with the GPS record of time and latitude/longitude of the aircraft. All
transects were flown at 200-feet (60-meters) altitude. To collect data on especially interesting
sightings (e.g., flocks of birds near fishing boats, large whales, etc.), the aircraft increased
altitude to approximately 600 ft.

From the beginning of this project, a total of 38 surveys were conducted (exclusive of commutes)
in 130 hours in the air. Transects thus far include nearly 15,700 km (8,631 nautical miles)
making this the most effort-intensive study conducted in any MMS-OCS Region. The prospects
of this study are exciting; the last time systematic surveys were conducted in the Santa Barbara
Channel and Santa Maria Basin was more than a decade ago.

SIGNIFICANT CONCLUSIONS: Over 50,000 sightings have been recorded, representing
several hundred-thousand birds — this within a search swath of, at most, 100 meters. The
numbers are astounding, in and of themselves, but we have also noted some remarkable findings
— sightings of alcids (auklets and murrelets) appear sparse, numbers of gulls and pelicans seem
stable, multiple observations of common dolphins are stable but expanding within their range,
and large numbers of blue whales and humpback whales are clearly occupying the outer Santa
Barbara Channel and Santa Maria Basin in mating/migration season.

STUDY PRODUCTS:

Bonnell, M. L. and R. G. Ford. 1996. Assessment of historical data for sampling design of the
MMS seabird study. Prepared for Minerals Management Service, Pacific OCS Region,
Camarillo, California, by Ecological Consulting, Inc., Portland, OR. 16 pp.

Pierson, Mark O., Michael D. McCrary, and Michael L. Bonnell. 1999. Seasonal Abundance
and Distribution of Coastal Seabirds Offshore Santa Barbara and Ventura Counties,
California. Fifth California Islands Symposium, OCS Study, MMS 99-0038: 428-434.
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Introduction

The objective of this analysis was to use historical data to assess the adequacy
of the aerial survey design presently used for the MMS Seabird Study. Available
data were limited by coverage, both spatially and temporally, of previous
systematic surveys conducted under contracts between the University of
California, Santa Cruz (UCSC) and the Minerals Management Service, Pacific OCS
Region. Surveys were conducted from 1975 through 1978 in the Southern
California Bight and from 1980 through 1983 in waters of central and northern
California. Methods are described in Briggs et al. 1981, 1983.

The regional focus of the MMS Seabird Study is waters of three coastal counties -
- Ventura, Santa Barbara, and San Luis Obispo. This area has been defined
somewhat broadly in the first year of surveys to include all of the Santa Barbara
Channel, nearshore waters along the mainland and north side of the Channel
Islands, and the Santa Maria Basin offshore to about 121°00’ W. longitude (Figure
1). Historical data on seabird use of these waters was limited to the two studies
identified above; both attempted broad scale sampling of very large areas -- the
entire Southern California Bight, and waters of central and northern California
(Point Conception to Oregon). Data-collection methodology was nearly identical;
however, studies substantially differed in survey effort. Surveys in the Santa
Barbara Channel, 1975-1978, consisted of four transects, separated by 30’ of
longitude (about 48 km), flown north-south, plus a single east-west transect in
mid-Channel. Aerial surveys were flown at approximately six-week intervals. In
contrast, surveys in the Santa Maria Basin, 1980-1983, were conducted monthly
and transect coverage was more than three times as great. For this reason, and
the problematic difference in years of the two studies, we close to examine the
seasonal pattern of habitat use by seabirds in only the Santa Maria Basin area.
If data were adequate for spatial stratification, we believed that these waters would
provide the greatest chance of success.
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Figure 1. Existing Survey design for the MMS Seabird Study in the Santa Barbara Channel and the Santa Maria

Basin.
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Methods

The limits of analysis were defined by waters from 34°30’ to 35°30’ N. latitude and
extended as far offshore as survey transects. Using the Marine Mammal and
Seabird Computer Database Analysis System (MMS-CDAS; ECI 1992), data were
corrected for effort and binned into cells of a 5’ grid of latitude and longitude for
three species-groups: 1) alcids, 2) grebes, loons, and scoters, and 3) cormorants
and pelicans. These groups were chosen on the basis of taxonomic relationship
and habitat affinities. Initially, mean monthly densities were calculated for each
species-group. The results were examined for significant interannual variation in
species composition and area-wide abundance to identify the best survey
windows (i.e., time of the year when greatest abundance was likely to occur).
Without accessing individual records of observation conditions, no attempt could
be made to exclude data recorded under less than ideal observation conditions.
However, this was not viewed to be a problem because all data on these surveys
were recorded by single observers on the glare-free side of the aircraft. We
examined distributional patterns for alcids within the study area on a monthly'
basis, combining results for each month over all three years (see attached slide
show). Based on this analysis, two seasons were selected: August and
September, and January and February. The seasons were based on the variable
distribution of alcids which show an offshore shift in the winter; other species-
groups remain inshore throughout the year.

Results and Discussion

Sampling effort for this area was remarkably good -- few unsampled cells of a 5’
grid were apparent in seasonal composites. Total area searched (1,046 sq. km)
over three years was approximately 7% of the total area selected for analysis.
Mean density of each of three species-groups in each month, February 1980
through January 1983, are shown in Figures 2-4 and detailed in Tables 1-3.
Monthly density averaged over three years are shown for each species-group in
Figure 5. Alcids were clearly most abundant in August and September, declining
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through the late fall, followed by a significant peak in January. Maximum
abundance of alcids in the summer was found close inshore; during winter,
highest densities were reached farther from shore and beyond the area presently
surveyed by the MMS Seabird Study (Figure 6). Numbers of grebes, loons, and
scoters increased during the fall reaching a highly variable peak in the winter
months (Figure 7). Cormorants were never very abundant in these waters,
perhaps due to paucity of roosting sites and the relatively high level of human
activities; greatest densities were observed in late fall. The inshore abundance
of birds substantially increased in late summer and fall as Brown Pelicans
migrated through the area (Figure 8).

Figure 2. Mean monthly density of alcids in the Santa Maria Basin area, 1980-1983.
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Figure 3. Mean monthly density of grebes, loons, scoters in Santa Maria Basin area, 1980-1983.
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Figure 4. Mean monthly density of cormorants and pelicans in Santa Maria Basin area, 1980-1983.
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Table 1. Mean density of all alcids in Santa Maria Basin area, 1980-1983.

ANNUAL

1980 1981 1982 1983 MEAN SD
Jan - 7.48 7.89 8.18 7.850 0.352
Feb 2.23 6.03 1.47 - 3.243 2.443
Mar 2.31 0.67 0.84 - 1.273 0.902
Apr 0.34 0.36 0.34 - 0.347 0.012
May 0.77 4.78 0.58 - 2.043 2.372
Jun i 1.24 1.22 0.74 - 1.067 0.283
Jul 2.81 4.98 0.71 - 2.833 2.135
Aug 23.73 1.47 0.51 = 8.570 13.138
Sep 17.15 19.76 . 0.68 - 12.530 10.345
Oct 8.27 5.84 1.12 - 5.077 3.636
Nov 4.70 1.47 3.21 - 3.127 1.617
Dec 0.83 3.95 2.70 - 2.493 1.5670

Table 2. Mean density of grebes, loons, scoters in Santa Maria Basin area, 1980-1983.

ANNUAL

1980 1981 1982 1983 MEAN SD
Jan . 13.78 0.62 3.83 6.077 6.862
Feb 1.51 1.82 2.56 : 1.963 0.539
Mar 2.28 14.11 3.36 - 6.583 6.541
Apr 0.72 15.37 3.78 . 6.623 7.728
May 0.37 0.88 0.09 ‘ 0.447 0.401
Jun 0.17 5.72 0.03 - 1.973 3.245
Jul 231 0.09 0.71 4 1.087 1.145
Aug 0.34 0.63 0.00 ; 0.323 0.315
Sep 2.10 017 0.00 5 0.757 1.166
Oct 7.66 1.22 0.06 : 2.980 4.094
Nov 9.33 417 1.53 . 5.010 3.967
Dec 7.57 0.42 2.24 . 3.410 3.716
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Figure 5. Mean monthly density, 1980-1983, of three groups of birds in the Santa Maria Basin area.

Table 3. Mean density of cormorants and pelicans in Santa Maria Basin area, 1980-1983.
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Figure 6 (a). Density (animals/km?) of alcids for the months of July through October, averaged over the three years
of available data. Data were binned into 15 minute blocks for contouring.

T — —— — —
35 30 GBI -
| , b |
[ i Estero Bay
|35 B A *
Pty Buchon San Luis Obispo
I \ | | % |
\ S
ALCIDS
r5 o Jul-0ct | |
{ \
\ N Pt. Sal
[] -0000-.9650 ‘ \ N Santa Mar
| | | .9650-36.07 \ X |
et \ N
b [ ] 36.07-56.39 \
© | 56.39-558.3 \ :
| &1 Platform h |
% Airport \ ” Pt. Arguello
34 30 / Gavio,
| | By oM

Figure 6 (b). Density (animals/km?) of alcids for the months of January through March, averaged over the three
years of available data. Data were binned into 15 minute blocks for contouring.
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Figure 7. Density (animals/km?) of loons, grebes, and scoters for the months of October through April, averaged
over the three years of available data. Data were binned into 15 minute blocks for contouring.
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Figure 8. Density (animals/km”) of cormorants and pelicans for the months of October through April, averaged

over the three years of available data. Data were binned into 15 minute blocks for contouring.
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Some indication of the seasonal change in faunal composition can be obtained
simply on the basis of number of sightings (Table 4). Auklets were the most
abundant of the alcids in all months except July through September; during those
months, Common Murres predominated. On a yearly average, Cassin’s Auklet
accounted for 48% of all alcids and 74% of all auklets. Rhinoceros Auklets were
rare or absent from April through October. Murrelets were infrequently identified
but may have been recorded as unidentified small alcids. Sightings of grebes,
loons, and scoters in inshore waters of the Santa Maria Basin were nearly equal
within groups. The only grebe identified to species level was the Western Grebe;
the unidentified grebes category represented only about 1.5% of total grebes.
Peak numbers of Western Grebes were recorded from about October through
March. On a yearly average, Pacific loons accounted for about 74% of all loons;
Red-throated Loons were present in small numbers from January through April
and, interestingly, Common Loons were identified only in April and May, and from
August through November. Both Surf and White-winged Scoters were identified
to the species level, and Surf Scoters predominated in all months except January.
It should be noted that sightings of scoters identified to the species level
represented only 54% of all records of scoters. Cormorants were recorded in all
months with greatest numbers from November through February. Brown Pelicans
accounted for 44% of all sightings in this group and, although present in small
numbers year round, only reached substantial abundance from August through
December.

Table 4. Number of sightings of prominent groups of marine birds in the Santa Maria Basin area, 1980-1983.

Unid. Corm. Brown

Murres Auklets Alcids Grebes Loons Scoters Sp. | Pelican

Jan 125 217 61 30 18 34 10 2
Feb 26 162 53 16 31 17 20 2
Mar 5 39 35 15 20 23 5 2
Apr 3 16 8 4 40 16 3 0
May 8 43 13 7 8 o 4 1
Jun 2 o 17 2 3 1 4 1
Jul 23 15 5 (0] 2 3 1 8
Aug 55 74 &£ 3 2 4 5 9
Sep 70 12 11 5 1 o] 5 11
Oct 63 61 o 2 6 8 16
Nov 15 76 84 23 28 14 22 10
Dec 18 96 29 6 8 31 6 11

13
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Conclusions and Recommendations

Timing of surveys. Through the first year of the MMS Seabird Study, and
proposed to the State’s Office of Aircraft Services for subsequent work in 1996
and 1997, surveys would be flown according to the following schedule:

January
February
April

May

June
August
October
November

Some limitations in scheduling result from other commitments of the aircraft
(including other surveys conducted by UCSC on behalf of the Office of Oil Spill
Prevention and Response, OSPR, in other waters of California). The original
schedule of surveys was made in consultation with K. T. Briggs, and the months
appear to be well chosen. On the basis of our examination of historical data, no
changes in the schedule are recommended.

Spatial coverage and survey effort. To a great extent, the level of sampling
effort that can be devoted to the Santa Maria Basin area is determined by hours
of aircraft availability and day length in the winter months. The present set of
transects (Figure 1) provide thorough coverage of both the Santa Barbara
Channel and the Santa Maria Basin within existing logistical constraints. The
results of our analysis do not suggest that changes be made in the present study
design. However, additional analysis should be done using the database
produced by the first year of the MMS Seabird Study to identify areas that should
receive greater survey effort.

14
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OFFSHORE SANTA BARBARA AND VENTURA COUNTIES, CALIFORNIA

Mark O. Pierson!, Michael D. McCrary', and Michael L. Bonnell?

"Pacific OCS Region, Minerals Management Service, 770 Paseo Camarillo, Camarillo, CA 93010
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ABSTRACT

Between January 1996 and August 1997, the Miner-
als Management Service (MMS), in cooperation with the
University of California, Santa Cruz (UCSC), and the Cali-
fomia Department of Fish and Game’s Office of Oil Spill
Prevention and Response (OSPR), conducted 12 aerial sur-
veys of seabirds and marine mammals in the waters of the
Santa Barbara Channel and the Santa Maria Basin. The goals
of the study were to identify and characterize important habi-
tats of seabirds known to be especially sensitive to oil spill
impacts, and to update and provide a database for compari-
son with earlier studies of marine mammals and seabirds in
these waters. This paper focuses onone aspect of this ongo-
ing study: aerial surveys of divers and brown pelicans in the
nearshore waters along the mainland shoreline of Santa Bar-
bara and Ventura counties and along the north side of the
northern Channel Islands. Western/Clark’s grebes were the
most abundant nearshore seabirds during most months of
the: vear, reaching dengities as high as 400birds/km?® in some
areas. Other abundant species or groups of species included
scoters (primarily surf scoters), brown pelicans, cormorants,
and loons. Highest seabird densities consistently were re-
corded near Point Conception and along the Ventura County
coast.

Keywords: Abundance, distribution, nearshore waters, sea-
birds, seasonality, southern California, western grebe
(Aechmophorus occidentalis), Clarks grebe (Aechmophorus
clarkii).

INTRODUCTION

In January 1996, the Minerals Management Service
(MMS), in cooperation with the University of California,
Santa Cruz (IJCSC), and the Califormia Department of Fish
and Game’s Office of Oil Spill Prevention and Response
(OSPR), began a study of the abundance and distribution of
seabirds and marine mammals in the Santa Barbara Chan-
nel and Santa Maria Basin. The last systematic studies of
seabird distribution in these waters had been conducted from
1975 through 1983 (Briggs et al. 1981, 1983). These stud-
ies were large-scale, relatively coarsely grained surveys,
which did not focus on nearshore seabird populations. Ad-
ditionally, in the years since those studies many changes
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occurred in oceanographic conditions and the breeding sta-
s of colonial seabirds (Sowls et al. 1980; Carter et al. 1992).

The goals of the current MMS study were to identify
and characterize important habitats of marine birds known
to be especially sensitive to oil spill impacts, and to update
and provide a database for comparison with the earlier stud-
ies of marine birds in these waters. The principal areas of
interest were 1) nearshore populations of divers, mostly
migrant and overwintering species in southern Califomia
(loons, grebes, cormorants, and scoters); and 2) pelagic popu-
lations, which include both migrants and local breeders
(aleids, shearwaters, phalaropes, gulls, and pelicans). The
coastal divers and the more pelagic alcid species, such as
murres and auklets, are considered to be particularly vul-
nerable to the effects of oiling.

The information on seabird and marine mammal dis-
tribution and abundance collected during this study has been
added to the MMS Pacific Outer Continental Shelf (OCS)
Region’s existing database (Ecological Consulting, Inc.
1992). These data canbe used to identify important offshore
habitats, be compared with previously acquired data to de-
tect long-term changes in the distribution and abundance of
key species, and be used to estimate potential impacts to
these marine resources from accidental oil spills. This pa-
per is a preliminary report on the results of the first 12 aerial
surveys of the study, focusing on coastal seabird popula-
tions inhabiting the nearshore waters along the southern and
central California mainland and the north side of the north-
ern Channel Islands. More detailed analysis of the data will
follow completion of the aerial surveys and compilation of
the final study database.

MATERIALS AND METHODS

The California State Office of Aircraft Services, un-
der support from OSPR, provided the survey aircraft and an
experienced warden-pilot. The survey aircraft, aPartenavia
PN68 Observer, was atwo-engine, high-winged airplane that
was well suited for overwater operations and equipped with
bubble windows for observations.

The approach and methodology were first developed
by UCSC biologists for Bureau of Land Management-funded
baseline studies of marine mammals and seabirds offshore
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southern Califomia in the middle and late 1970s. The meth-
odology was refined during subsequent MMS-funded
baseline studies offshore central and northem California and
off Oregon and Washington in the 1980s (Briggset al. 1981,
1983, 1991).

On board the survey aircraft, a Global Positioning
System (GPS) unit linked to a laptop computer was used to
record latitude, longitude, and time at 5-sec intervals. Sur-
veys were flown at an altitude of 60 m (200 ft) above sea
level and ground speed of 90 kts. Observers searched a 50-
m corridor on each side of the aircraft; boundaries were
strictly defined using a clinometer and simple trigonometry.
Both sides of the aircraft rackline were worked under opti-
mum conditions. The 60-m altitude allowed the smallest birds
(e.g., auklets, murrelets, storm-petrels, and phalaropes) to
be seen and usually identified to the species level under good
light conditions (Briggs et al. 1985a, b). Observations wete
recorded on audio-cassette and mcluded counts; species;
behavior; associations with boats, plankton, water-mass
boundaries, other birds, mammals, etc.; and the time.

Post-survey computer data entry was done from tran-
scriptions of audio-cassette tapes to produce a database of
sighting information. For each obser vation, latitude and lon-
gitude were estimated using the time for interpolation be-
tween the previous and subsequent position fixes. These data
were used to create GIS data layers for the aircraft trackline
and for locations of bird observations. Numbers of birds
observed and area sampled were binned into 5" -lattude/lon-
gitude blocks for the purpose of calculating densities. Den-
sities, represented as birds/km?, were displayed as rectangu-
lar latitude/longitude blocks and as isopleths of density.
Density isopleths were generated using a standard linear in-
terpolation model and smoothed with a Bezier spline.

The survey design was developed tooptimize the sam-
pling scheme, while balancing the level of areal coverage
and the available airtime. Survey tracklines were flown in
the two principal areas of interest: nearshore, along the main-
land and the north side of the Channel Islands; and offshore
in the Santa Barbara Channel and the Santa Maria Basin
west to about 121°W longitude {Figure 1). The nearshore
mainland tracklines extended from Leo Carrillo State Beach
west and north to the Santa Maria River mouth (encompass-
ing the Ventura and Santa Barbara County shorelines). The
nearshore island tracklines extended from the east end of
Anacapa Island west to Point Bennett on San Miguel Island.
Based on analysis of historical data on seasonality and dis-
tribution, the months chosen for survey were January, Feb-
ruary, April, May, June, August, October, and November
(Bonnell and Ford 1996).

The California Marine Mammal and Seabird Database
(Ecological Consulting, Inc. 1992), which incorporates sight-
ing data from all previous California baseline surveys, made
it possible to compare data collected offshore southern Cali-
fomia over several decades and track possible changes in
species composition, numbers, and distribution over time.
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RESULTS

In this paper, we report the results of 12 nearshore
aerial surveys conducted along the mainland and the north
side of the northern Channel Islands, from January 1996 to
August 1997 (Figure 1; Table 1). The paper focuses on the
most abundant nearshore species of divers and the brown
pelican (Pelecemiis occidenialis). Among the divers, west-
em/Clark’s grebes (Aechmophorus occidentadis/clarkii) were
the only species selected for analysis. The loons, cormo-
rants, and scoters, which are all more difficult to identify to
the species level from the air, were each grouped for analy-
sis.

Although several species of gulls and, to a lesser ex-
tent, terns also were abundant and important components of
the nearshore avifauna, they are not discussed in this paper.
The same is true of alcids, phalaropes, and shearwaters, even
though the latter occasionally occupied localized nearshore
areas in the tens of thousands. These species will be consid-
ered in future works, which will include data from both
nearshore and open-water transects.

| SRS

Figure 1. Study area and standard aerial transect lines.
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Table 1. MMS Coastal Seabird/Marine Mammal Aerial
Surveys included for analysis in this paper.

Survey Number Dates
96-1 22-23 Jawary 1996
96-2 22-23 February 1996
96-3 9-10 April 1996
96-4 8-9 May 1996
96-5 26-27 June 1996
96-6 12-13 Augnst 1996
967 24-25 October 1996
96-8 11 November 1996
97-1 26-27 February 1997
97-2 9-10 April 1997
97-3 11-12 June 1997
97-4 13-14 Augnst 1997
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Western/Clark’s Grebes

These two species could not be distinguished from
the air and henceforth will be referred to simply as ‘west-
em’ grebes. Densities of western grebes were calculated for
two periods: September through March, which encompasses
most of the fall and spring migrations, plus the overwinter-
ing birds; and April through August, when most adults are
nesting at freshwater locations in the western U.S, and
Canada (Palmer 1962; Garrett and Dunn 1981).

During the September -to-March period, highest den-
sities of westermn grebes were recorded in nearshore waters
along the Ventura County shoreline and Santa Barbara
County north of Point Conception, particularly between
Arguello and Purisima points (Figure 2). Sampled densities
reached apeak of 400 birds/km® off western Ventura County.
Based on the recorded densities, we estimated that approxi-
mately 71,300 western grebes were present at sea in the study
area during this period (Table 2).

Recorded densities were substantially lower during the
April-to-August period (Figure 3). Although relatively high
numbers of grebes may still be present in area waters in April,
near the end of the spring migration, numbers observed
dropped sharply diring the summer months, Only a few hun-
dred western grebes were recorded during the August 1996

densities (number/km’) recorded for the months of September

Table 2. At-sea population estinmates for coastal seabirds derived
from data collected on MMS Seabird Study aerial surveys from
January 1996 through August 1997,

Deasity/km’

Standard Surveyed Ares Popuistion

Seabird Swrvey Months Mesa Deviation [ ) Estimate
Western Grebe Sep-Mar ns e 89012 10
Apr-Aug 166 (1R 928 21,591
Scoters Sep-Mar 641 nas 89011 35.6%
Apr-Aug 137 L 92558 8,95
Cormosants. Jan-Dec 149 1 95424 10,433
Loons. Sep-Mar om an Lt am
Apr-Aug (52 ] 108 92482 1562
Brown Pehcan Feb-May 098 m 93114 8242
Jun-Jan 138 180 9.186.7 10.361
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aerial survey. As was the case for the September to March
period, highest densities were recorded along the Ventura
County shoreline and north of Pont Conception. Sampled
densities reached a peak of 142 birds/km’ off westemn Ventura
County. Based on the recorded densities, we estimated that
approximately 21,600 western grebes were present at sea in
the study area during this period (Table 2).

VS a0y

| T
‘ Southern Calfornia

I " :
Figure 3. Western grebe iAechmophorus occidentalis/clarki)
densities (number/km*) recorded for the months of April
through August.

Scoters

Three species of scoters occur in southern and central
California waters: surf scoter (Melanitia perspicillaia),
white-winged scoter (M. fusca), and black scoter (M. mi-
gra). The vast majority of scoters in the stdy area waters
{and of those identified from the air} are surf scoters; black
scoters are relatively uncommon (Garrett and Dunn 1981;
Briggs et al. 1987).

As was the case for western grebes, densities of sco-
ters were calculated for the September-to-March and April-
to-August periods. The highest overall densities during Sep-
tember to March were observed at the Channel Islands and
along the mainland north of Point Conception (Figure 4).
Peak densities of nearly 267 birds/km? were recorded north
of Point Sal near the Santa Maria River mouth. Based on the
recorded densities, we estimated that approximately 35,700
scoters were present at sea in the study area during this pe-
riod {Table 2).

During April to August, overall scoter densities de-
clined (Figure 5). Highest densities again were recorded
along the mainland north of Point Conception, while mod-
erate densities were observed off Ventura County and at the
Channel Islands. Peak densities of 51 birds/km?® were re-
corded in nearshore waters north of Purisima Point. Based
on the recorded densities, we estimated that approximately
9,000 scoters were present at sea in the study area during
this period (Table 2).

Cormorants

The three cormorant species occurring in the study
area include Brandt’s cormorant (Phalacrocorax



Aerial Surveys of Distribution and Abundance of Marine Birds and Mammals

Coastal Seabird Abundance

Southern California

Figure 4. Scoter (Melanitta spp.) densities (number/km?)
recorded for the months of September through March.
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Figure 5. Scoter (Melanitta spp.) densities (number/km?)
recorded for the months of April through August.

penicillatus), double-crested cormorant (P. auritus), and
pelagic cormorant (P. pelagicus). All three species breed
locally. Since the cormorant species could not always be
reliably distinguished from the air, they were combined for
analysis.

Because cormorants are year-round residents in the
study area, densities were calculated for all months surveyed
(Figure 6). Cormorants were most abundant in nearshore
waters, especially along the southwestern Santa Barbara
County shoreline and around the Channel Islands. Peak den-
sities of approximately 49 birds/km? were observed along
the mainland near Gaviota. Based on the recorded densities,
we estimated that approximately 10,500 cormorants were
present at sea in the study area (Table 2).

Loons

Three species of loon migrate through and overwinter
in southern California waters: Pacific loon (Gavia pacifica),
red-throated loon (G. stellata), and common loon (G. immer).
Because the loon species could not always be reliably dis-
tinguished from the air, they were combined for analysis.

Loon densities were calculated for the September-to-
March and April-to-August periods. During September to
March, relatively low densities of loons were observed
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Figure 6. Cormorant (Phalacrocorax spp.) densities (number/
km?) recorded for all months surveyed.

scattered along the mainland and Channel Island shorelines
(Figure 7). The peak densities of about 9 birds/km* were
recorded at Santa Rosa Island. Based on the recorded densi-
ties, we estimated that approximately 6,000 loons were
present at sea in the study area during this period (Table 2).

The numbers of loons in the study area dropped dur-
ing April to August, when highest densities were recorded
along the mainland north of Point Conception, at the east
end of the Santa Barbara Channel, and at the Channel Is-
lands (Figure 8). Peak densities of approximately 9 birds/
km?* were observed along the mainland north of Purisima
Point. Based on the recorded densities, we estimated that
approximately 2,600 loons were present at sea in the study
area during this period (Table 2).

IMS Seabird Study
Loons, Sep-Mar

Southern California || -0000-8875
[] .e875-1.803 [
I 1893-2.830
B 26303058
B so0ss-s010
W zo010-8810 [
| | sampled area

WD s ma
| {: Uy»"t \'1.

Figure 7. Loon (Gavia spp.) densities (number/km?) recorded
for the months of September through March.

Brown Pelican

The brown pelican, which currently breeds in our study
area only on Anacapa Island, is listed as an endangered spe-
cies under the federal Endangered Species Act of 1973. On
aerial surveys conducted during the months of February
through May, corresponding to the pelican breeding season,
densities of up to 26 birds/km? were recorded (Figure 9).
Highest densities were observed near the rookery on West
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Figure 8. Loon ((ravia spp.) densities (number/km’) recorded
for the months of April through August.
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Anacapa Island and along the mainland in the eastern Santa
Barbara Channel. Based on the recorded densities, we esti-
mated that approximately 8,200 brown pelicans were present
at sea in the study area during this period (Table 2).

Higher overall densities were recorded outside the
breeding season, from June through January, when birds from
the larger Mexican colonies moved northward into southern
California (Figure 10). Brown pelicans were somewhat more
widely distributed than during the breeding season, with high-
est densities recorded along the manland shoreline from
Point Arguello eastward and near the Channel Islands. Peak
densities of about 48 birds/km* were observed near Point
Conception. Based on the recorded densities, we estimated
that approximately 10,400 brown pelicans were present at
sea in the study area during this period (Table 2).

DISCUSSION

The results reported in this paper are preliminary, since
they represent only the first 12 aerial surveys of the MMS
Seabird Study. However, some generalizations can be drawn
about the seasonal distribution and abundance of the selected
nearshore species. Additionally, some limited comparisons
can be made with earlier seabird research in the study area.

Western grebes were the most abundant coastal sea-
birds in the study area except during the late spring and sum-
mer months. Bonnell and Ford (1996), reanal yzing data from
earlier MMS studies in our study area (Briggs et al. 1981,
1983), reported that peak numbers of western grebes were
recorded from about October through March. Similarly,
Briggs et al. (1987}, in their monograph on Califomia sea-
bird communities, identified western grebes as one of the
predominant nearshore species along the maimnland from
October to May. They estimated a peak winter population
of about 27,000 birds south of Point Conception, with most
birds concentrated in shallow waters at the eastern end of
the Santa Barbara Channel. Summer populations were much
smaller, on the order of 500 to 800 birds.

Although we estimate a much larger fall-winter popu-
lation of western grebes (approximately 71,300) than that
presented by Briggs et al. (1987), the two estimates cannot
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Figure 9. Brown pelican (Pelecanus occidentalis) densities
(number/km’) recorded for the months of February through
May.
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Figure 10. Brown pelican (Pel dentalis) densities
(number/km’) recorded for the months of June through
January.

be compared directly. First, our estimate represents a mean
population for a seven-month period, rather than a peak
population. Second, the two areas overlap, but are not iden-
tical; the Briggs et al. (1987) estimate was for birds southof
Point Conception, while our stdy area extended approxi-
mately 65 km north of that point (but did not extend south of
the northern Channel Islands). Finally, unlike the studies
summarized in Briggs et al. (1987), the field effort in this
study focused much more intensively on the nearshore wa-
ters where these birds are concentrated.

Scoters were the second most abundant nearshore spe-
cies in our study area in the September to March period.
Briggset al. (1987) estimated that about 12,000 scoters over-
wintered in southern California waters. In our study area,
they identified the most heavily used areas as the eastern
end of the Santa Barbara Channel and the: northem shores of
the northern Channel Islands. We recorded a similar distri-
bution, although we also found scoters to be abundant in
nearshore waters north of Point Conception. Again, and prob-
ably for the same reasons discussed above, we estimate a
much larger fall-through-winter population (approximately
35,700 birds).
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Cormorants were the third most abundant group of
nearshore divers in our study area, with a mean at-sea popu-
lation estimate of approximately 10,400 birds. Briggs et al.
(1987) found Brandt’s cormorants to be the most abundant
of the three cormorant species in southern California, with
highest densities recorded from late summer through late
spring. They estimated that numbers in southern California
increased from about 5,500 nesting birds in late spring and
summer to more than 20,000 by late September, with the
arrival of central California birds after the nesting season.
Carter et al. (1992) estimated that more than 27,000 cormo-
rants bred in our study area in 1989 to 1991. Almost all of
these were on the northern Channel Islands, and more than
85% were Brandt’s cormorants.

Briggs et al. (1987) found Pacific loons to be most
abundant n southern California waters during fall migra-
tion, estimating that 40,000 to 60,000 may have been present
at one time in mid-December. Bonnell and Ford (1996) re-
ported that Pacific loons accounted for about 74% of all
loons identified during the earlier MMS studies (Briggs et
al. 1981, 1983). Although we did not observe such abun-
dance, the timing of our surveys (i.e., we surveyed the study
area only once in the months of November and December)
made it difficult to observe such brief migratory events (Table
1}. One of us (Pierson, unpubl. obs.) observed thousands of
loons migrating southward across the western Santa Bar-
bara Channel in late November 1995.

According to Briggs et al. (1987), only about 5,000
Pacific loons overwintered in California waters south of Point
Conception in each of the winters from 1976 to 1978, al-
though densities as high as 80 birds/km? were recorded over
the shallows east of Anacapa Island. In nearshore mainland
waters, red-throated loons were more abundant, with esti-
mated peak numbers of 1,000 to 3,000 birds. Commeon loons
were recorded in greatest numbers north of Point Concep-
tion, where 5,000 to 10,000 birds were estimated to occur at
sea during spring migration (March to May). Cur estimate
for the September-through-March period (approximately
6,000 birds) is generally comparable to the earlier figures
for overwintering birds of all three species.

The brown pelican population continues to recover
from the declines recorded in the 1960s and 1970s. Carter
et al. (1992) estimated that nearly 12,000 brown pelicans
nested in southern California in 1989 to 1991, most of these
on West Anacapa [sland in owr study area. In general, our
observations correspond well with those of the earlier stud-
ies (Briges et al. 1981, 1983). Briggs et al. (1987) reported
that pelican numbers were lowest from December through
March, when 5,000 to 6,000 pelicans (half of which were
breeders} were present in southern California. From about
May through December, these numbers were augmented by
tens of thousands of pelicans that moved north from the
Mexican colonies. In September and October, when maxi-
mum numbers of pelicans were in California waters, 70 to
80% of the statewide population occurred south of Point
Conception (resulting in an estimated population as high as
80,000 to 90,000 in southern California). Although our

433

21

population estimates are much lower (approximately
10,400), we surveyed only a portion of the species” south-
ern California range and did not include pelicans onshore.

Although our results are preliminary, we can draw
some conclusions about nearshore seabird populations in
the study area. Overall, abundance was greatest in the fall
and winter, between September and March or April. Great-
est densities occurred along the Ventura County mainland
shoreline (particularly between Mugu Lagoon and Rincon
Point), and along the Santa Barbara County shoreline north
of Point Conception (particularly between Point Arguello
and the Santa Maria River mouth). Relatively high densities
also were observed along the north sides of the northern
Channel Islands, particularly in the vicinity of Anacapa and
Santa Cruz islands.

Tens of thousands of seabirds occupied the nearshore
waters during these months. Most of these birds were west-
ern grebes and surf scoters, although thousands of cormo-
rants, loons, pelicans, and gulls were also present. Occa-
sionally, aggregations of thousands to tens of thousands of
shearwaters or phalaropes appeared in nearshore waters
along the mainland or islands.

Numbers were much lower during the summer months,
when the nearshore avifauna was dominated by kocally breed-
ing gulls and cormorants and by brown pelicans. Owverall
distribution patterns during these months did not differ sub-
stantially from those observed during fall and winter.

Completion of the MMS Seabird Study database will
allow us to address these and other questions on the abun-
dance and distribution of seabirds in the study area. We also
hope to be able shed some light on the possible effects of
the 1997 to 1998 El Nifio episode on area seabird popula-
tions.
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The Department of the Interior Mission

As the Nation's principal conservation agency, the Department of the Interior has responsibility for most
of our nationally owned public lands and natural resources. This includes fostering sound use of our
land and water resources; protecting our fish, wildlife, and biological diversity; preserving the
environmental and cultural values of our national parks and historical places; and providing for the
enjoyment of life through outdoor recreation. The Department assesses our energy and mineral
resources and works to ensure that their development is in the best interests of all our people by
encouraging stewardship and citizen participation in their care. The Department also has a major
responsibility for American Indian reservation communities and for people who live in island territories
under U.S. administration.

The Minerals Management Service Mission

As a bureau of the Department of the Interior, the Minerals Management Service's (MMS) primary
responsibilities are to manage the mineral resources located on the Nation's Outer Continental Shelf
(OCS), collect revenue from the Federal OCS and onshore Federal and Indian lands, and distribute
those revenues.

Moreover, in working to meet its responsibilities, the Offshore Minerals Management Program
administers the OCS competitive leasing program and oversees the safe and environmentally sound
exploration and production of our Nation's offshore natural gas, oil and other mineral resources. The
MMS Royalty Management Program meets its responsibilities by ensuring the efficient, timely and
accurate collection and disbursement of revenue from mineral leasing and production due to Indian
tribes and allottees, States and the U.S. Treasury.

The MMS strives to fulfill its responsibilities through the general guiding principles of: (1) being
responsive to the public's concerns and interests by maintaining a dialogue with all potentially affected
parties and (2) carrying out its programs with an emphasis on working to enhance the quality of life for
all Americans by lending MMS assistance and expertise to economic development and environmental
protection.



