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EXECUTIVE SUMMARY

Following the Cosco Busan oil spill in San Francisco Bay in 2007, Golden Gate Audubon Society
staff and volunteers conducted shoreline surveys in four Bay Area counties to record and report
information on oiled and dead bird observations. LSA Associates, Inc. created a database for
processing and summarizing the field data. The data (as recorded by surveyors) were characterized
by some limitations that precluded statistical analysis or definitive conclusions regarding the full
impact of the spill on local bird species. The data do provide useful information about where
surveyors observed oiled and dead birds most frequently and what species of birds were observed
oiled or dead most frequently.

Over a period of nine weeks, surveyors counted 2,207 oiled birds and 102 dead birds, represented by
70 different species and/or groups of species. Approximately 60 percent of all oiled birds observed
were diving birds, 25 percent were gulls, 12 percent were waders, and 3 percent were dabbling ducks.
When grouped taxonomically, oiled bird observations were highest for gulls, scaup, scoters, and
grebes, and dead bird counts were highest for grebes and scaup. The highest oiled bird counts on a
single date were recorded three days after the spill, and the highest dead bird counts on a single date
were recorded 16 days after the spill. The majority (43%) of oiled birds were observed in Contra
Costa County, in spite of the fact that only 24 percent of the surveys were conducted in that county.
More than half (52%) of all surveys were conducted in Alameda County and, while the majority of
dead bird counts (74%) were recorded in Alameda County, only 26 percent of oiled birds were
observed there.

Adjustments can be made to Golden Gate Audubon Society’s volunteer survey program that would
improve the data collection process for surveyors and thus result in quantifiable data that can be
compared to other beach survey programs. These improvements depend upon the development of
standardized training and field protocols. The protocols should include defined shoreline segments
that are labeled on maps and easily identifiable in the field. If possible, the shoreline segments should
be surveyed routinely to provide baseline data on bird oiling and strandings that can be compared to
conditions after an oil spill or other toxic event in the bay.
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INTRODUCTION

On November 7, 2007, the 900-foot container ship Cosco Busan struck a tower supporting the
western span of the San Francisco-Oakland Bay Bridge in dense fog, causing 58,000 gallons of
bunker fuel to be spilled from the vessel’s fuel tanks into the bay (U.S. Department of Homeland
Security 2007). Satellite imagery of the spill (Ocean Conservancy 2008) indicates that during the
first few hours following the spill, currents in the bay initially carried the oil slick southward. Six
hours after the spill occurred, tides had pushed the oil slick out the Golden Gate toward the Pacific
Ocean. By the following morning, November 8, the oil slick had dispersed to the north bay and east
bay, as well as up and down the coastline north and south of the Golden Gate.

Golden Gate Audubon Society (GGAS) members and other concerned citizens immediately contacted
Golden Gate Audubon and volunteered to help respond to the spill. Many GGAS members are
skilled in bird species identification and behavioral observation, and are familiar with local sites
where birds roost and feed. Golden Gate Audubon Conservation Committee members and staff
organized volunteer teams to conduct surveys and report observations of oiled birds. Formal surveys
were initiated on November 9, 2007, two days after the spill. Surveys were conducted in Alameda,
Contra Costa, Marin and San Francisco Counties.

This report presents a summary of the data collected by GGAS volunteers and staff in response to the
Cosco Busan spill and makes recommendations for planning future shoreline surveys for birds.

METHODS

Data were recorded by the GGAS surveyors on field data forms. The field data form was developed
by volunteers (Eddie Bartley, Noreen Weeden and Dan Murphy) and a sample form is provided in
Appendix B. Training opportunities for surveyors were limited due to a lack of staff and volunteer
resources, as well as the urgent nature of the catastrophe. Survey teams were provided with data
forms and instructions for collecting and recording data. Additional instruction was provided to
surveyors for recognizing oiled birds from unoiled birds, including behavior such as constant
preening or beaching.

After the surveys had been completed, the data were entered by volunteers into a Microsoft Access
database (Microsoft Corporation 2003) created by LSA Associates, Inc. (LSA). The data form
includes fields for recording the following information:

« date and time of survey,

« survey location (coordinates and/or general description),

e quantity (number of individuals) of each species observed in water or on land,

« number of dead birds by species,

« number of birds oiled over more than 50 percent of their body (by species), and

! While Golden Gate Audubon’s territory covers Alameda County and parts of Contra Costa and San Francisco Counties,
some volunteers offered to survey other areas (including Marin County). Some potential survey sites were closed to the
public and not accessible by survey teams during the response, such as parts of Marin County, Ocean Beach, and Crissy
Field in San Francisco County, and the Eastshore State Park in Alameda, County..
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« number of birds oiled over less than 50 percent of their body (by species).

A few uncertainties or inconsistencies in data recording limited the usefulness or accuracy of some of
the information gathered. We describe these cases here to explain how and why we chose to analyze
the data. For example, we did not utilize time of survey in our analysis because surveyors did not
consistently record the time. Additionally, it appeared that some surveyors counted every bird that
they observed during their survey, whether alive, dead, oiled or unoiled. Other surveyors counted
only the dead and oiled birds they observed, but not unoiled birds that were present. Thus, we were
unable to determine the total number of birds present during all surveys or the percentage of the total
that were dead and/or oiled.

The categorization of oiled birds as either “less than 50 percent oiled” or “greater than 50 percent
oiled” was not particularly useful for data analysis. These categories are subjective and, we suspect,
not very accurate for many reasons; therefore, we chose to combine the two categories to derive an
overall total for oiled birds that could be compared among counties and species and against the total
number of dead birds. We assumed that the total number of oiled birds (by species, county, or date)
includes live and dead birds because surveyors did not consistently record whether the dead birds they
observed were among the oiled birds counted or in addition to the oiled birds counted. We assumed
that the total number of dead birds includes oiled and unoiled birds because many surveyors did not
indicate if the dead birds they recorded were oiled or unoiled.

Location by county was the most reliable geographic information derived from the recorded data.
Some surveyors recorded the UTM coordinates or the geographic (latitude and longitude) coordinates
of the survey location, while others recorded the nearest cross streets or simply the local name of the
shoreline. When provided by the surveyor, UTM coordinates were the most useful and least
ambiguous method for recording locations. Geographic coordinates were recorded in several
different formats (i.e., degrees:minutes:seconds, degrees:decimal minutes, and decimal degrees) with
little consistency in the symbols used to separate the numbers. These inconsistencies in geographic
coordinates required considerable post-processing interpretation and sometimes could not be
resolved. Due to these inconsistencies, a field for “county” was added to the database and the county
in which each survey occurred was interpreted from the location descriptions.

RESULTS
Species and Habit

The efforts of GGAS staff and volunteers during a nine-week period following the spill resulted in
191 correctly reported surveys®. Surveyors counted 2,207 oiled birds and 102 dead birds, represented
by 70 different species and/or groups of species (Table A). Among the oiled birds counted,
approximately 60 percent were species or groups that can be categorized by foraging habit as divers,
or birds who dive in the water for their prey (Table B). Various gulls made up approximately 25
percent of all oiled birds counted, while 12 percent were waders (birds that forage for prey on foot in
shallow waters

2 More surveys may have been conducted that were not recorded or entered correctly into the database and therefore were
not included in this summary.
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Table A: Oiled and Dead Bird Counts by Species

Foraging Foraging
Species Habit Oiled | Dead Species Habit Oiled | Dead
scaup sp. Diver 411 18 Least Sandpiper Wader 7 0
Surf Scoter Diver 319 5 duck sp. 7 3
Western Gull Gull 290 6 *Marbled Godwit Wader 6 0
Western Grebe Diver 117 18 Canada Goose Dabbler 5 0
*Ring-billed Gull Gull 102 0 *Common Goldeneye Diver 5 0
*Sanderling Wader 84 0 Great Blue Heron Wader 5 0
grebe sp. Diver 83 9 *Long-billed Curlew Wader 5 0
Eared Grebe Diver 60 1 *Semipalmated Plover Wader 4 0
Greater Scaup Diver 56 0 *Snowy Egret Wader 4 0
California Gull Gull 54 1 *American Avocet Wader 3 0
Mew Gull Gull 47 0 dowitcher sp. Wader 3 0
scoter sp. Diver 41 0 Loon sp. Diver 3 0
American Coot Dabbler 40 10 sandpiper sp. Wader 3 0
Double-crested *American White
Cormorant Diver 36 8 Pelican Diver 2 0
Ruddy Duck Diver 35 1 Black Turnstone Wader 2 0
Horned Grebe Diver 31 2 *Blue-winged Teal Dabbler 2 0
Lesser Scaup Diver 30 0 Common Raven Terrestrial 2 0
Bufflehead Diver 28 1 goldeneye sp. Diver 2 1
*Black-bellied Plover | Wader 26 0 *Green-Winged Teal Dabbler 2 0
gull sp. Gull 23 2 *Least Grebe Diver 2 0
*Black Oystercatcher | Wader 20 0 *Northern Shoveler Dabbler 2 0
*Willet Wader 20 0 *Thayer's Gull Gull 2 0
Dunlin Wader 19 0 turnstone sp Wader 2 0
Western Sandpiper Wader 19 0 White-winged Scoter Diver 2 0
cormorant sp. Diver 18 4 *Wilson's Snipe Wader 2 0
Glaucous-winged
Gull Gull 15 0 *American Wigeon Dabbler 1 0

Black-crowned

unidentified species 16 10 Night-Heron Wader 1 0
Pied-billed Grebe Diver 13 0 Brandt's Cormorant Diver 1 0
Clark's Grebe Diver 11 0 Common Murre Diver 1 0
Snowy Plover Wader 11 0 Pacific Loon Diver 1 1
Brown Pelican Diver 8 0 Red-breasted Merganser Diver 1 0
*Canvasback Diver 8 0 Ring-necked Duck Diver 1 0
*Mallard Dabbler 8 0 Ross's Goose Dabbler 1 0
*Spotted Sandpiper Wader 8 0 *Whimbrel Wader 1 0
Common Loon Diver 7 0 wigeon sp. Dabbler 0 1
* Species not reported in NRDA summary (Appendix C) TOTAL 2,207 102
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Table B: Oiled and Dead Bird Counts by Foraging Habit

Torading Oiled  Dead
Divers 1,333 69
Gulls 533 9
Waders 255 0
Dabblers 61 11
Terrestrial 2 0
Unidentified 23 13
TOTAL 2,207 102

or on exposed mudflats). Only 3 percent of all oiled birds counted were dabbling ducks.
Unidentified species comprised 1 percent of all oiled birds counted, and less than 1 percent of oiled
birds counted were terrestrial species (i.e., common raven).

When bird counts were grouped taxonomically (Table C), gulls comprised the highest number of
oiled birds counted (533). Scaup comprised the second highest number of oiled birds counted (497),
followed by scoters (362) and grebes (317). Among dead birds counted, grebes comprised the highest
number (30), followed by scaup (18), cormorants (12), coots (10) and gulls (9). Only 11 oiled loons
and one (1) dead loon were counted, and only one (1) oiled common murre was counted.

Table C: Oiled and Dead Bird Counts for Seven Taxonomic Groups

Taxanomic Oiled Dead
Group

Gulls 533 9
Scaup 497 18
Scoters 362 5
Grebes 317 30
Cormorants 55 12
Loons 11 1
Murres 1 0
Unidentified 16 10

Oiled and Dead Bird Counts over Time

The number of surveys conducted per day varied according to multiple factors, such as volunteer
availability and weather. For this reason, the most accurate summary of bird observations over time
was obtained by calculating observation rates, or dividing the number of oiled and dead birds counted
on a given date by the number of surveys conducted on that date (Figure 1). Observation rates for
oiled birds tended to be highest during the first two to three weeks following the spill. While there
was no obvious peak in the observation rate of dead birds over time, the observation rate of dead birds
increased noticeably two weeks after the spill.
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Actual (i.e., untransformed) numbers of surveys and bird counts by date are graphically depicted in
Figures 2 through 5. The highest number of oiled birds counted in one day (454) was recorded on
November 10, three days after the spill (Figure 2). The highest number of dead birds counted in one
day (11) was recorded on November 23, sixteen days after the spill (Figure 3). By the fourth week
after the spill, numbers of surveys and bird counts decreased noticeably and remained low through the
ninth week (Figures 3, 4, and 5). Sixty-eight (68) oiled birds were counted during two surveys that
were reported with no date (Figure 1 and Figure 5).

Location

The highest number of oiled birds counted by surveyors was in Contra Costa County (960, or 43% of
all oiled birds counted), in spite of the fact that only 24 percent of the surveys were conducted in that
county (Table D). San Francisco County had the second highest number of oiled bird counts (651, or
30 percent of all oiled birds observed) and nearly the same number of surveys as Contra Costa
County. Approximately 52 percent of all surveys were conducted in Alameda County, but only 26
percent (582) of all oiled birds were counted in that county.

Table D: Oiled and Dead Bird Counts by County

County Oiled Dead No.
Surveys
Alameda 582 75 104
Contra Costa 960 16 49
San Francisco 651 11 45
Marin 14 0 3
TOTAL 2,207 102 201"

" The total number of surveys by county is 10 greater than the total number of
surveys by date (191) because 5 surveys each spanned 2 counties (Alameda and
Contra Costa) and thus are counted twice for the purpose of calculating observation
rates in Figure 6.

By far, the highest number of dead birds counted (75 dead birds, or 74% of all dead birds observed)
was in Alameda County. Only 16 dead birds were counted in Contra Costa County, and 11 dead
birds were counted in San Francisco County. Only three surveys were conducted in Marin County,
where 14 oiled birds and no dead birds were counted. When the data by county were normalized by
dividing the number of oiled or dead birds counted by the number of surveys, Contra Costa County
had the highest rate of oiled bird observations, followed by San Francisco, Alameda, and Marin
Counties, respectively (see Figure 6).

The geographic distribution of oiled bird observations is depicted on a map of the bay in Figure 7.
Points on the map were plotted as accurately as possible based on location data recorded by
surveyors. It appears that oiled bird observations in Contra Costa County were concentrated along
the Richmond shoreline, south of the Richmond-San Rafael bridge. Oiled bird observations in
Alameda County were concentrated along shorelines in the cities of Albany, Berkeley, Oakland and
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Alameda. Oiled bird observations in San Francisco County were fairly evenly distributed along the
bayshore, near the Golden Gate, and along the outer coast.

DISCUSSION
Limitations of the Data

The totals for oiled and dead bird counts derived from this summary do not represent the full extent of
impacts to birds resulting from the Cosco Busan spill. The GGAS surveys did not include the entire
geographic range of the spill; therefore, it is likely that the spill affected many more birds than were
recorded by this effort. The 2,207 oiled birds and 102 dead birds counted likely include individual
birds that were observed and recorded by surveyors more than once. Live or dead birds could have
been counted more than once if surveys were conducted at the same location on multiple dates or if
birds or carcasses actively or passively relocated during the survey period. Surveyors were instructed
to cover dead birds with a box when encountered, but we have no documentation of how often this
occurred or how long the boxes and/or carcasses remained in place. To the best of our knowledge,
dead birds were not otherwise marked and could have been recorded multiple times. For this reason,
live and dead bird intake logs from wildlife rescue centers provide more reliable data on the numbers
of birds impacted after a spill and comparisons between the two types of data can be problematic.
However, we will make some comparisons between the GGAS data and a preliminary report based on
live and dead bird intake logs prepared by State and federal trustee agencies (Natural Resource
Damage Assessment for the Cosco Busan oil spill, February 2008). This unpublished report is
provided in Appendix C.

It is also important to consider the difference between “monitoring data” and “response data” when
discussing the results of shoreline surveys. Golden Gate Audubon Society does not conduct shoreline
monitoring at regular intervals every year; therefore, there are no baseline monitoring data against
which to compare the observation rates of oiling or mortality in response to this spill. Natural
mortality and chronic oiling (i.e., background oiling observed independently of a known spill event)
of water birds are concurrent with spill-induced mortality and, without knowing the background
mortality rates for the areas surveyed, we cannot estimate bird mortality or oiling caused by this spill
without laboratory tests on oil samples and/or carcasses (Ford 2006).

Within the GGAS data set, accurate comparisons among dates or locations are difficult to achieve due
to variation in (or unknown) shoreline length, number of surveys conducted per date, and length of
time or tidal cycle associated with each survey. If more accurate data on time of day and location can
be recorded, it may be possible to analyze the influence of tides on the distribution of oiled and dead
birds. The Gulf of the Farallones National Marine Sanctuary (GFNMS) Beach Watch program uses a
systematic approach to long-term shoreline monitoring. Beach segments of known lengths within
Gulf of the Farallones and Monterey Bay National Marine Sanctuary boundaries are designated and
surveys are conducted once every two to four weeks. Data collected from different beach segments
can be compared by quantifying bird encounter rates, or the number of birds counted per kilometer
surveyed (Roletto et al. 2003). If GGAS is able to designate and quantify beach or shoreline
segments within their area of interest, data collected in the future will be more accurate and useful,
regardless of whether the surveys provide response data or monitoring data.
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Species and Habit

That 59 percent of all oiled birds counted during the surveys were divers, and that gulls comprised the
highest number of oiled birds counted (533 out of 2,207) when birds were grouped taxonomically, is
consistent with prior studies that have investigated vulnerability to oil among various seabirds. On
the outer California coast (including northern California, Gulf of the Farallones, and Monterey Bay),
divers and gulls have been found to be more vulnerable to oiling than waders (Stenzel et al. 1988 in
Campuysen and Heubeck 2001).

After a spill of 840,000 gallons of bunker fuel at the mouth of San Francisco Bay in 1971, the highest
mortalities were recorded and/or estimated to be suffered by western grebes, surf scoters, white-
winged scoters, and common murres, all of which are diving species that are well adapted to an
aquatic existence and poorly adapted to land or flight (Smail et al. 1972). Studies analyzing
monitoring data from long-term beached bird surveys in the Gulf of the Farallones and Monterey Bay
suggest that murres are the most likely to be oiled, followed by loons, grebes, and scoters (Nur et al.
1997; Roletto et al. 2003). As a species, common murres have been heavily impacted by several
spills off the coast of northern California (Carter et al. 1987; Hampton et al. 2003; Smail et al. 1972).
While scoters and grebes were among the oiled birds observed the most during the GGAS surveys
after the Cosco Busan spill, only one oiled common murre was documented. This bird was observed
north of Fort Point under the Golden Gate Bridge. Common murres are pelagic birds that are not as
common in the bay as they are in coastal waters (Erickson 1989); therefore, it is not surprising that
this species was rarely encountered during the GGAS surveys, most of which took place inside the
bay. This is not to suggest that common murres were not impacted by the Cosco Busan spill. In fact,
234 dead murres and 54 live murres were received and processed at rescue centers after the spill
(Appendix C).

After gulls, scaup comprised the second highest count of oiled birds (497) and the second highest
count of dead birds (18) recorded (when observations were grouped taxonomically) by the GGAS
surveys. Bird rescue centers received and processed 109 live and 125 dead scaup after the Cosco
Busan spill (Appendix C). Scaup are diving ducks that are more common in the bay than they are in
coastal waters (Cogswell 1977). This may explain why they represent such a large portion of oiled
and dead birds observed in the bay in the 2007 surveys, but do not appear to be among the most
vulnerable to oiling in coastal waters (Roletto et al. 2003). Another possible explanation for the high
numbers of oiled scaup observed may be due to the variation in plumage of some species of scaup. In
particular, greater scaup exhibit a high degree of normal plumage variation on the breast and sides of
the body that can be mistaken for oil spots from a distance (Harvey Wilson, personal
communication).

Among the 70 oiled and/or dead bird species and/or groups of species recorded by GGAS surveyors
(Table A) are 23 species that were not reported in the preliminary results from the live and dead bird
intake logs in the NRDA bird injury summary (Appendix C). These 23 species do not represent a
particular foraging guild, nor do they share any other obvious trait that may explain how or why they
were observed in the field but not processed at rescue centers.
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Oiled and Dead Bird Observations over Time

In general, the observation rates of oiled birds were highest during the first two to three weeks after
the spill. Although the highest observation rate of oiled birds occurred three days after the spill, on
November 10 (Figures 1 and 2), we cannot conclude that more birds were oiled or beached on this
day than on other days. No surveys were reported on the day of the spill or the day after, and only

4 surveys were reported two days after the spill. We also cannot conclude that a peak in oiled bird
deposition on the bay shoreline occurred on November 10; we can only conclude that a peak in oiled
bird observations by GGAS volunteers occurred on this date. However, the highest number of live
birds and the second highest number of dead birds received at rescue centers occurred one day later,
on November 11 (Appendix C). This similarity between the two data sets suggests that bird oiling
may have indeed reached a peak within the first four days after the spill.

Observation rates of dead birds lagged behind oiled birds by approximately two weeks and, while
there was no obvious peak in dead bird observation rates over time, the highest number of dead birds
observed in one day was reported 16 days after the spill, on November 23 (Figure 3). A delay in dead
bird deposition compared to live bird deposition is not always observed after oil spill incidents (Ford
et al. 1987). Daily deposition rates of dead birds can be similar to deposition rates of live birds.
Compared to the number of dead birds (1,856) received at rescue centers after the Cosco Busan spill,
the GGAS surveys documented relatively low numbers of dead birds (102). A distinct peak in the
observation rate of dead birds over time may have been detected if dead bird counts had been higher;
however, there also was no distinct peak in numbers of dead birds received by rescue centers on a
single date (Appendix C).

Location

In some cases, survey data by location may reveal more about the surveyors than about oiled and
dead bird occurrences around the bay. The geographic scope and frequency of surveys was limited
by the availability of volunteers and their ability or willingness to access various survey locations.
For example, only three surveys were conducted in Marin County and the lowest numbers of oiled
and dead birds were observed in Marin County. We cannot conclude that fewer oiled and dead birds
occurred in Marin County after the spill; we can only suggest that very few oiled and dead birds were
observed in Marin County because so few surveys were conducted there. Marin County and parts of
Contra Costa County are outside Golden Gate Audubon’s geographic scope; however, some
individuals volunteered to survey beaches in these areas once oil was observed there and the sites
were open to public access. Coordination with Audubon California, Marin Audubon and Mt. Diablo
Audubon (which shares coverage of Contra Costa County with Golden Gate Audubon) would help
ensure greater coverage of all areas in the Bay during future spill events.

Survey data from Alameda, Contra Costa and San Francisco Counties may provide more insight into
where future surveys should be focused. The highest number of surveys (105) occurred in Alameda
County, which indicates that volunteers were more likely to survey that area. By far the highest
number of dead birds observed (75) was in Alameda County, but not the highest number of oiled
birds. Less than half as many surveys occurred in Contra Costa (49) and San Francisco (45) Counties
as in Alameda County, yet higher numbers of oiled birds (960 and 651, respectively) were observed
in both counties than in Alameda County (582). Golden Gate Audubon Society should identify the
goals of their survey efforts. If recording the most oiled birds possible is a goal, more effort could be
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focused on surveying Contra Costa and San Francisco Counties. If data by county are useful to
GGAS or other entities, surveys could be more evenly distributed among the counties. However, if
beach segments are quantified as suggested previously, future survey data (in the form of encounter
rates) could be compared more accurately among counties, even if surveys are not distributed equally.

Some authors have suggested that the most useful beach survey data would be obtained by covering a
smaller set of beaches/shorelines at a higher frequency, rather than covering more beaches less
frequently (Ford 2006). This type of effort would generate data that are comparable to response data
from other spills. They also suggest that the increase in search frequency, combined with the
decrease in number of beaches to survey, could potentially be achieved with little or no increase in
volunteer effort. For long-term beach monitoring programs, this might translate as an increase in
survey frequency from once every two to four weeks, to once every week. For beach surveys in
response to oil spills or other incidents, this might translate as an increase in survey frequency from
once a day to several times a day, which could capture the effects of tides and weather on bird
observations and strandings. The data depicted in Figure 7 may be useful in selecting a smaller
subset of beaches to be surveyed in response to future oil spills. Shorelines could be prioritized by
investigating the potential relationship between the geographic distribution of oiled bird observations
and the degree of accessibility of the shorelines around the bay. In other words, surveys could be
focused in accessible areas where oiled bird observation rates were highest.

CONCLUSIONS AND RECOMMENDATIONS

Published literature presenting oiled bird data from San Francisco Bay is scarce. The focus of most
systematic beach surveys for birds in central and northern California has been primarily on the outer
coast or Southeast Farallon Island. With a large volunteer base throughout the central Bay Area,
Golden Gate Audubon Society has the opportunity to continue gathering important information about
how birds are impacted by oil spills in the bay. We recommend the following measures for
improving the data collection process in response to oil spills or other environmental disasters.

General Protocols

o Develop standardized protocols for oiled bird surveys and incorporate them into an oil spill
response plan. Protocols should include directives on communication between surveyors and
GGAS, and between GGAS and Incident Command, regarding recovery and transport of oiled
wildlife.

« Work with other organizations to develop compatible protocols so that data collected by different
organizations may be analyzed meaningfully.

o Define the area(s) to be surveyed by GGAS.

« Designate segments of shoreline with permanent reference numbers and record the length of each
segment. Wherever possible, shoreline segment boundaries should be identifiable in the field
using obvious landmarks and standardized place names and should be shown on legible maps.

« Fund a volunteer coordinator position to recruit, train, and retain volunteers. Among beach
survey programs worldwide, the longest running programs tend to be those where a degree of
contact is maintained between survey organizers and volunteer surveyors, either personally or
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through the circulation of reports and publications to ensure that volunteers see the impact of their
contributions (Camphuysen and Heubeck 2001).

Field Protocols and Data Forms

« Provide guidelines and training to surveyors for identifying bird species whose plumage can be
easily confused with oiling (e.g., greater scaup).

« Provide volunteers with a sample data form that is filled out accurately and thoroughly and
instruct them to refer to it during their surveys.

« Visibly mark dead birds when possible to avoid multiple countings.

e Include on the data form a means for documenting if a dead bird recorded was previously marked
or a first-time encounter.

« Change data form by deleting the column headers “Birds Dead,” “Birds 50 percent over oiled,”
and “Birds less than 50 percent oiled.” Replace with “# Live Birds Oiled,” “# Dead Birds Oiled,”
and “# Dead Birds Not Visibly Oiled.” Do not require surveyors to record unoiled live birds as
this can greatly increase the time required to complete a survey if many birds are present.

« When precise locations are necessary, they should be consistently recorded by the surveyor in
UTM coordinates. These coordinates can be collected with a GPS receiver in the field or by
using a computer mapping program that provides UTM coordinates, such as Google Earth.

The limitations of the GGAS bird count data discussed in this report do not diminish their
importance. Golden Gate Audubon Society volunteers are very familiar with their local shorelines
and birds. They took action to participate in these surveys precisely because they witnessed oiling
that was out of the ordinary and obviously concurrent with the Cosco Busan spill. Birds are the most
visible victims of marine oil pollution (Fleet and Reineking 2001) and are an important indicator for
resource damage assessment, particularly in a partially enclosed water body such as the San Francisco
Bay. With some adjustments and re-organization, the GGAS volunteer surveys can provide data that
are more quantifiable and comparable to other beach survey programs. The ultimate goals of the
GGAS bird survey program should be reflected in the data collection protocols and presented clearly
to the volunteers.

REPORT PREPARERS
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Greg Gallaugher — Associate GIS Specialist
Steve Granholm — Principal Wildlife Biologist
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APPENDIX A
FIGURES 1 THROUGH 7

Figure 1. Observation rates of oiled and dead birds up to 9 weeks after spill
Figure 2: Surveys and observations during weeks 1 and 2 after spill

Figure 3: Surveys and observations during weeks 3 and 4 after spill

Figure 4: Surveys and observations during weeks 5 and 6 after spill

Figure 5: Surveys and observations during weeks 7 and 9 after spill

Figure 6: Observation rates by county

Figure 7: Geographic distribution of oiled bird observations
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Figure 1. Observation rates of oiled and dead birds up to 9 weeks after spill; total number of known dates

surveyed is 44, total number of surveys is 191; no surveys were reported during week 8.
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Figure 2. Surveys and observations during weeks 1 and 2 after spill.
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Figure 3. Surveys and observations during weeks 3 and 4 after spill.
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