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SUMMARY

Staff of Oceano Dunes State Vehicular Recreation Area (Oceano Dunes SVRA, ODSVRA) and Point Blue
Conservation Science (Point Blue) monitored breeding California least terns (Sternula antillarum browni)
(least tern, tern) and western snowy plovers (Charadrius nivosus nivosus) (snowy plover, plover) at
ODSVRA, San Luis Obispo County, California, in 2020. This is the 19" consecutive year of both intensive
banding of snowy plover chicks and predator management that includes options for selective relocation or
removal of predators. Banding of least tern chicks began in 2003.

Closure due to coronavirus/COVID-19 concerns

In 2020, the beach and dunes were closed to public vehicle access and beach camping beginning 28 March
in response to the COVID-19 pandemic. Public access and non-vehicle activities, such as walking, bicycles,
and equestrians, were allowed. All the least tern and the majority of the snowy plover breeding season
occurred during the closure period. In addition to the unexpected closure due to COVID-19, a 48-acre site
north of marker post 6 was permanently closed to vehicles and camping beginning 16 December 2019 as a
result of ongoing air quality projects. This site, referred to in this report as the Foredune closure, is intended
to become more vegetated with developed hummocks to reduce downwind dust emissions. The current
habitat in the Foredune closure’s early stage of restoration is attractive to snowy plovers. As a result of the
closure due to COVID-19 and reduced recreational activity there was a substantial number of snowy plover
nests initiated in the open riding area and the Foredune closure, with 24 nests located in the Foredune
closure and 22 in the open riding area (closed to vehicles in 2020). Nesting in the open riding area extended
as far north as the area between marker post 3 and 4. Prior to 2020, the number of nests found outside of
the seasonally protected nesting habitat in the Southern Exclosure and Oso Flaco was very low, averaging
under two nests per year for the 10-year period 2010-19.

Least tern

In 2020, there were an estimated 35-42 least tern breeding pairs, higher than the previous two years (30-33
pairs) and compares to a minimum average of 41 (range=23-48) pairs in the 13-year period 2005-17.
Breeding pairs at ODSVRA decreased after a near complete breeding failure in 2017, with only seven
juveniles produced, due to high egg and chick predation by skunks. Subsequently, a number of ODSVRA
banded terns expected to nest at the park relocated to nearby sites in Santa Barbara County in 2018-19 for
breeding (information for 2020 is not available from other sites at the time of this report). In 2020, a
minimum of 12 banded birds with known origins were documented as breeding at the park, with all of them
banded as chicks and fledged from ODSVRA.

There were 48 known nesting attempts in 2020, 47 from the Southern Exclosure and one located in the open
riding area. The hatching rate for known location and fate nests was 78.3% (36/46), which is below the
average of 83.7% during the previous 15-year period 2005-19. Of the remaining 12 nests, two had an
unknown fate (not known if hatched or failed), four were abandoned, four failed with unknown cause, one
was depredated, and one failed due to wind.

Sixty-three chicks hatched and of these 57 were color-banded to individual. Thirty-eight chicks (35 banded,
three unbanded) are known to have fledged (seen when 21 days old or older), for a fledging rate of 60.3%
and an estimated 0.90-1.09 chicks fledged per pair. This compares with an average for the previous 14-year
period 2006-19 (banding chicks to individual began in 2006) of 47 juveniles produced per year, a 74.7%
chick fledging rate, and 1.04-1.19 chicks fledged per pair.

Snowy plover

There was a minimum of 190 breeding snowy plovers (110 males and 80 females), compared to 214 in
2019, a decrease of 11.2%. Eighty-seven banded birds with known origins were documented as breeding
with 89.7% (78/87) banded as chicks and fledged from ODSVRA.



There were 226 known nesting attempts in 2020, including 12 identified only by detection of brood
(unknown nest location). Of the 214 nests from known locations, 128 (59.8%) were in the Southern
Exclosure, 39 (18.2%) in Oso Flaco, 24 (11.2%) in the Foredune closure, 22 (10.3%) in the open riding
area, and one (0.5%) in Pawprint revegetation area. Of the 197 nests with known location and fate, 142
hatched for a nest hatching rate of 72.1%. This compares to an average of 74.6% for the previous 18-year
period 2002-19. Fifty-five nests failed, attributed to the following causes: abandoned pre-term (5);
abandoned post-term (1); abandoned unknown pre- or post-term (2); wind (13); overwashed by tide (3);
cause unknown (4); unidentified predator (8); unidentified avian predator (12); coyote (1); common raven
(3); and northern harrier (3). For all documented nest loss to predation, avian predators accounted for 66.7%
(18/27).

Of the 410 hatching chicks, 250 were color-banded to brood with 32.0% (80/250) fledging, and the fate of
the 160 unbanded chicks is believed known with 23.1% (37/160) fledging. A total of 117 chicks fledged
(seen when 28 days old or older) for a low fledging rate of 28.5%. This compares to 27.1% in 2019 and an
average rate of 39.2% for the 18-year period 2002-19. One chick fledged per breeding male is the estimated
number needed to prevent the population of snowy plovers from declining and productivity of 1.2 chicks
fledged per male should provide for moderate population growth (assuming approximately 75% annual
adult survival and 50% juvenile survival) (U.S. Fish and Wildlife Service 2007). In 2020, an estimated 1.06
chicks fledged per breeding male at ODSVRA. For the 18-year period 2002-19, average productivity was
1.47 chicks fledged per breeding male.



INTRODUCTION

Oceano Dunes SVRA, located in southern coastal San Luis Obispo County, California, is a popular park
with high attendance. Nearly 1.4 million people visited in 2019 for a variety of recreational opportunities,
including driving vehicles on the beach and dunes.! In 2019, an estimated 315,022 street-legal vehicles and
63,988 off-highway vehicles were driven on the shoreline and dunes in the designated riding area of the
park.? In 2020, to prevent the spread of COVID-19, ODSVRA began limiting recreational activities in the
park; starting 23 March beach access was restricted to day use only with gates closed each night, and on 28
March closing the beach to all recreational vehicle traffic. Two campgrounds adjacent to the beach and
managed by Oceano Dunes District were closed from 17 March to 20 September. In addition, parking lots
adjacent to the ODSVRA beaches had limited one-hour parking, and Oso Flaco Lake parking lot closed
from 28 March to 21 May. Public access to the beach for day use remained for other allowable non-vehicle
activities including picnicking, walking, biking, and horseback riding. From 28 March through September
2020 when there was no vehicle access, there were an estimated 532,497 people visiting the beaches at
Oceano Dunes SVRA, using the Grand and Pier Avenue ramp access locations, and an additional 10,926
people visiting Oso Flaco.3

Within ODSVRA there is extensive breeding habitat for two special-status ground-nesting birds, the state
and federally endangered California least tern and the federally threatened Pacific coast population of the
western snowy plover. Monitoring of the least tern and snowy plover at ODSVRA during the breeding
season began in 1991 and 1992, respectively. Least terns are present at ODSVRA only during the breeding
season, migrating to wintering areas well south of California. The snowy plover population at the park is
comprised partly of birds present year-round and partly of migrant birds present only during the breeding
or wintering season.

This report summarizes the results of the 2020 nesting season for least terns and snowy plovers at
ODSVRA. A limited amount of data from previous years’ reports has been updated in this report to reflect
information that is more accurate and conforms to current analysis practices. Maps in figures and
appendices use aerial imagery taken in 2018 by the National Agriculture Imagery Program, unless otherwise
noted.

State park staff conducts monitoring activities at ODSVRA under U.S. Fish and Wildlife Service (USFWS)
permit 10(a)(1)(A) TE-815214-9 and California Department of Fish and Wildlife (CDFW) Scientific
Collecting Permits. Predator removal activities are conducted under USFWS Depredation Permit
MB25976A-0. Point Blue conducts monitoring and banding activities under USFWS permit 10(a)(1)(A)
TE-807078-18, Federal U.S. Geological Survey Bird Banding Laboratory Banding Permit 09316, CDFW
Scientific Collecting Permit SC-9591, and a CDFW Memorandum of Understanding.

" ODSVRA 2019 Annual Attendance figures (source ODSVRA)
2 ODSVRA 2019 Monthly Carrying Capacity Summaries (source ODSVRA)
3 ODSVRA 2020 Day use count and estimate data (source ODSVRA)



SITE DESCRIPTION

ODSVRA is part of the 18-mile-long Guadalupe-Nipomo Dunes complex. The Oceano Dunes District,
California Department of Parks and Recreation, manages approximately 4,900 acres with 9.1 miles of ocean
shoreline on the western edge. On the northern border of the park is the city of Pismo Beach. Located to
the east of the park are Phillips 66 Refinery, the cities of Grover Beach and Oceano, and private lands that
consist of dunes, coastal scrub, and agricultural fields. The southern border of the park abuts the Guadalupe-
Nipomo Dunes National Wildlife Refuge (Guadalupe-Nipomo Dunes NWR). Inside the park, dunes that
are normally open to vehicles extend inland approximately 0.6 to 1.3 miles. Eight numbered marker posts,
located approximately 0.5 miles apart, are positioned along the coastal strand to orient park visitors and
staff. Street-legal vehicles are normally allowed throughout the riding area. Off-highway vehicles, as well
as overnight camping, are normally allowed along the beach and dunes south of marker post 2
(approximately 1.0 mile south of Pier Avenue). In the southern portion of ODSVRA is the Oso Flaco Lake
area with an ocean shoreline of approximately 1.7 miles. Pedestrians are allowed at Oso Flaco Lake area,
but it is closed to camping, equestrian, dog, and vehicle use. The beach at Oso Flaco west of the foredunes
is narrower than in the riding area.

The following are descriptions of sites and terms as used in this report (Figure 1 and 2, Appendix C).

ODSVRA: All areas that are administered by the Oceano Dunes District, including the Oceano Dunes
SVRA, Pismo State Beach, Pismo Dunes Natural Preserve (Dunes Preserve), Pismo Lake, and Oso Flaco
Lake area. Management of the Dunes Preserve and Pismo State Beach was transferred to the Oceano Dunes
District in December 2004. The Pismo Lake property was acquired from the CDFW in 2007 and is currently
closed to the public. ODSVRA provided tern and plover monitoring for the Dunes Preserve prior to 2004
and continues to do so. Pedestrian and equestrian use is permitted in the Dunes Preserve, but vehicles and
dogs are not allowed.

Riding area: The area within ODSVRA that is open to street-legal and off-highway vehicles (approximately
1,360 acres). Prior to the nesting season beginning on 1 March, approximately 5.3 miles of beach was
designated for street-legal vehicles from the Grand Avenue park entrance south to the southern boundary
of the riding area (approximately 0.4 miles south of marker post 8) and off-highway vehicles were only
allowed south of marker post 2. Located in the southern portion of the riding area, the seasonal Southern
Exclosure (see description on following page) is closed to all vehicles during the breeding season. The
entire riding area was closed to all public vehicle access beginning 28 March 2020 to prevent the spread of
COVID-19 and remained closed during the nesting season.

Open riding area: The area within ODSVRA open to vehicle use during the nesting season (approximately
1,015 acres). This entire area was closed to all public vehicle access 28 March 2020 and remained closed
during the nesting season. Fencing designates the eastern perimeter of the open riding area, however this
fence is not maintained as predator fencing and coyotes (Canis latrans) and other mammals can easily move
through this fencing.

Foredune closure: New restoration area within the open riding area closed in January 2020 to improve air
quality conditions. Fencing was installed approximately a quarter mile south of marker post 4 to north of
marker post 6 (approximately 0.8 miles of shoreline). The closure, totaling 48 acres, is broken into three
plots: Foredune north, Foredune central, and Foredune south (Figure 1 and C.5 in Appendix C). The plots
were given different experimental treatments using straw, native seed, and native plants. One control section
was not treated. During the nesting season the treated plots had a minimal to moderate amount of plant
cover, low topography, and areas of scattered to dense straw. The plots were not managed for snowy plovers
but in this initial year of restoration suitable habitat was available for nesting. The fence is not maintained
as predator fencing and coyotes and other mammals can easily move through this fencing. Alleyways




between these three plots are designated for public access to the restrooms and the open riding area east of
the plots, however the restrooms were closed on 28 March to reduce the spread of COVID-19 and the
alleyways were closed on 24 June to reduce disturbance to nests and broods. The adjoining shoreline west
of the area was open to public use for the first part of the nesting season, but was closed on 2 July to protect
plover broods in chick-rearing habitat. The Foredune closure shoreline and alleyways were opened to
pedestrian access on 26 August when chicks were no longer present.

Southern Exclosure: A single contiguous area within the southern portion of the riding area that is fenced
and closed to entry during the breeding season to protect nesting terns and plovers. The adjoining shoreline
is also part of the Southern Exclosure and is closed to public entry during the nesting season. From 2001 to
2004, the amount of seasonally protected nesting habitat in the riding area periodically increased in size.
Subsequent to 2004 there has been no increase in size of this protected area. The area of the Southern
Exclosure (including the area above the high tide line on the closed shoreline) for 2020 was approximately
307 acres, compared to a range of 271-305 acres (and an average of 292 acres) between 2004 and 2019.
Although the basic configuration of the Southern Exclosure has remained consistent since 2004, changes
in dune topography and public safety issues affect the placement of the east fence, resulting in small
variations in acreage from year to year. Individually identified areas within the Southern Exclosure include
the following:

6 exclosure: The area from marker post 6 to marker post 7, (approximately 0.5 miles of shoreline
and approximately 61.2 acres), first incorporated into the Southern Exclosure for a full season in
2004. Habitat includes areas of bare sand, small hummaocks, limited areas of organic surface debris
(shells, driftwood, dried algal wrack), and sparse to heavily vegetated areas.

7 exclosure: The area from marker post 7 to the south side of 7.5 revegetation area (approximately
0.4 miles of shoreline and approximately 61.4 acres). Habitat includes areas of bare sand, extensive
areas of small to medium sized hummocks, limited areas of organic surface debris (shells,
driftwood, dried algal wrack), areas of sparse to heavily vegetated dunes, and dense vegetation in
the 7.5 revegetation area (4.8 acres, included in the 61.4 total acres) located within the 7 exclosure.

8 exclosure: The area from the south side of the 7.5 revegetation area to the North Oso Flaco
fencing south of marker post 8 (approximately 0.5 miles of shoreline and approximately 86.8 acres).
Habitat includes areas of bare sand, areas of tall dunes with bare sand in the eastern portion, areas
of moderate to tall foredune hummocks with mostly dense vegetation, and limited areas of organic
surface debris (shells, driftwood, and dried algal wrack).

Boneyard exclosure: The area east of the North Oso Flaco dunes. Habitat is primarily bare sand,
includes tall sand dunes, especially on the eastern portion, with areas of densely vegetated moderate
dunes in other areas, mostly in the western portion. This inland area does not have a shoreline
component and is approximately 97.8 acres. A portion of the west side (approximately 15.5 acres)
has been closed year-round since 2005. Straw bales were placed within the area in 2004 and have
been mostly covered by sand. Portions of this area have also developed small to large vegetated
hummocks. The eastern boundary of the Boneyard exclosure is not maintained with predator
fencing due to the rapidly shifting open sand dunes in the area. Instead, beginning in 2003, a two-
inch by four-inch mesh interior fence (six-foot-tall predator fencing) has bisected Boneyard
exclosure during the nesting season, resulting in 48.7 acres in the western portion (contiguous with
6, 7, and 8 exclosures and North Oso Flaco) and 49.1 acres in the eastern portion.

Oso Flaco: The shoreline and dunes in ODSVRA located south of the riding area. The approximately 1.7
miles of shoreline is narrow in width, and the dunes are typically heavily vegetated, relative to the riding
area. The area is part of the Oso Flaco Lake area, open to pedestrian use but closed to vehicles. The parking



area was closed from 28 March to 21 May to reduce the spread of COVID-19. For purposes of discussion
in this report, Oso Flaco is divided into North Oso Flaco and South Oso Flaco (Figure 2).

North Oso Flaco: The area extending south of 8 exclosure to the pedestrian boardwalk access trail
to the Oso Flaco shoreline (approximately 0.5 miles of shoreline and approximately 68 acres).
Beginning in 2002, the upper beach and dunes were closed to pedestrians during the nesting season
with symbolic fencing. Since 2005, the North Oso Flaco area east of the shoreline has been part of
the Seasonal Exclosure and managed in a similar manner with symbolic fencing replaced by
predator fencing. Additionally, the shoreline has been closed to the public during the nesting
season.

South Oso Flaco: Extends from the boardwalk to the ODSVRA southern boundary (approximately
1.2 miles of shoreline). Oso Flaco Lake drains through Oso Flaco Creek and the mouth of this creek
is within the northern portion of South Oso Flaco. The shoreline is open to the public and symbolic
fencing and signage have been used since 2002 to designate the seasonally closed upper beach and
dune habitat. Snowy plover nests found in this area often receive single nest exclosures.

Seasonal Exclosure: The contiguous area enclosed by the predator fencing of Southern Exclosure and
North Oso Flaco (does not include the shoreline or the eastern Boneyard area). ODSVRA fences this
approximately 269-acre area during the nesting season to exclude coyotes, vehicles, and human trespass
from the protected nesting habitat (see section titled Seasonal closure and fencing on page 17, Figure C.1
in Appendix C). A portion of the North Oso Flaco fence along the boardwalk is left in place year-round,
however it is only maintained for predators during the nesting season (labeled as Permanent predator fence
in Figure C.10 in Appendix C).

Pipeline revegetation area: Located adjacent to the east side of 8 exclosure. The area is heavily vegetated.
Fencing designates the perimeter of the revegetation area adjacent to the open riding area, however this
fence is not maintained as predator fencing.

Other revegetation areas mentioned in this report: Maidenform revegetation area is located adjacent to the
cast side of Boneyard exclosure and the open riding area. Several named revegetation areas are east or
northeast of 6 and 7 exclosures including Eucalyptus North (573 feet east), Eucalyptus Tree (517 feet east)
and Pawprint (541 to 850 feet east/northeast). Tabletop revegetation area is 677 feet east of 7 exclosure and
Boy Scout Camp is 0.57 miles east of 8 exclosure. Moymel, Worm Valley, Pavilion Hill, and BBQ Flats
revegetation areas are 0.4 to 1.0 mile north of the Southern Exclosure between marker posts 4 and 5. The
areas are mostly heavily vegetated, but some small portions of the areas were expanded within the last two
years for restoration and are lightly scattered with dry straw and widely scattered small plants. Fencing
designates the perimeter of revegetation areas in the open riding area, however this fence is not maintained
as predator fencing. Some portions of these revegetation areas are closed for restoration and in other
portions pedestrian public entry is allowed within the revegetation areas, but all areas are closed to vehicles
and camping.

Arroyo Grande Creek: Seasonally flows into the Pacific Ocean approximately 2.0 miles north of the
Southern Exclosure. The associated lagoon is variably located east of the area near marker post 1 and north
of marker post 2. The upper creek area and lagoon are closed to vehicle use year-round to protect sensitive
aquatic habitat. Pedestrian and equestrian entry is prohibited during the nesting season and permitted during
the nonbreeding season. Posts and signs delineate the closed area during the nonbreeding season; symbolic
rope fence is added during the nesting season.




Carpenter Creek: Seasonally flows into the Pacific Ocean approximately 4.5 miles north of the Southern
Exclosure. No vehicles are allowed in the area as it is approximately 0.4 miles north of the riding area. The
area receives a high level of pedestrian use.

Pismo Creek lagoon: Seasonally flows into the Pacific Ocean approximately 4.8 miles north of the Southern
Exclosure. Standing water persists all year, with low vegetated hummocks west of the lagoon; tall vegetated
dunes and developed RV campground to the east. No vehicles are allowed in the area as it is approximately
0.75 miles north of the riding area. The area receives a high level of pedestrian use. Only a small portion of
the lagoon is part of state park property.
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Figure 1. ODSVRA site map.
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MONITORING AND MANAGEMENT ACTIONS
MONITORING

Daily monitoring occurs from 1 March to 30 September. At a minimum, ODSVRA maintains four monitors
during morning and early afternoon hours. As the season progresses, monitoring increases to include the
late afternoon and early evening hours. Monitoring involves walking to assess or find new nests as well as
scanning for nests and broods from parked vehicles (a proven and effective blind). Monitoring occurs in a
manner to minimize disturbance or adverse effects to adult birds, nests, and chicks.

Monitors collect and record data such as: nest status; brood location and count of chicks; fledgling
identification; band combinations of chicks, juveniles, and adults; tern night roost location and number of
birds; injuries or mortalities; predator sightings or tracks; and visitor infractions. Nest cameras placed on a
small number of tern or plover nests provides additional monitoring information such as adult bands, adult
behavior, nest attendance, predators, nest fates, nest fate dates, and chick numbers in areas otherwise
difficult to access. Data from field notes and from nest cameras are entered into a comprehensive database
system that includes a Microsoft Access database, ESRI ArcMap, ESRI ArcGIS Online’s Survey123 and
Collector, Microsoft Excel sheets, and paper charts.

Open riding area and Foredune closure

Monitoring of the open riding area and the Foredune closure by vehicle occurs daily along defined transects,
as any nests initiated in this area require immediate protection from recreational activities and chicks in this
area may require additional monitoring. These daily transects include portions of the revegetation islands
closest to the open riding area. Staff looks for nesting bird signs, predator presence or signs, nonpermitted
visitor activities (such as off-leash dogs or kites near the exclosure), rescues sick or injured wildlife, and
collects deceased wildlife. Areas along transects with tern or plover activity indicating potential nesting
interest (scraping or copulating) receive more thorough checks on foot and with increased frequency using
binoculars or spotting scope. In 2020, the park closure to vehicles and camping on the beach and dunes
during the nesting season resulted in reduced recreational activity, and staff found least tern adults,
juveniles, and chicks roosting in the open riding area during the nesting season more frequently than was
observed in previous years. Monitors scanned all areas thoroughly to determine location and number of
roosting birds and avoided areas where least terns were roosting by using alternate driving routes. To deter
snowy plover nesting in the open riding area where impacts from recreational activities are a concern, and
in anticipation of the park opening during the 2020 season, monitors finding scrapes removed them by
lightly covering them with sand (scuffing scrapes). (Male typically digs multiple depressions in the sand
prior to nesting as part of the courtship behavior.) In 2020, monitors also installed bamboo stakes with
mylar tape in the ground of some areas, also to deter nesting in the open riding area and Foredune closure.
After 7 July, use of deterrents and scuffing scrapes ceased in order to conform to an agreement with the
California Coastal Commission (CCC), as stated in “Consent Executive Director Cease and Desist Order
No. ED-20- CD-01” (CCC Consent Order) (CCC 2020).

Close brood monitoring occurs daily and any time staff walk within the exclosure, and tracking brood
movement toward or into the open riding area is a priority. Prior to the CCC Consent Order, when staff
finds tern or plover chicks in the open riding area, they slowly direct them back into the protected Southern
Exclosure using various measures to allow the brood’s safe movement, including: diverting or regulating
vehicle traffic flow and visitor foot traffic, flushing threats such as gulls or other predators within the travel
corridor, obtaining assistance as necessary from ODSVRA patrol staff, and placing signs and/or symbolic
fencing to provide a safe passage until the brood reaches the protected exclosure. To meet the CCC Consent
Order agreement, staff located snowy plover broods in the open riding area each morning, but took no
action to direct them towards a protected area (CCC 2020). Staff allowed least terns to move and roost in
the open riding area with close monitoring. On 2 July, the park closed the shoreline from the north end of
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the Foredune closure south to the Southern Exclosure to help protect plover chicks. Monitors safeguarded
any plover broods found in areas remaining open to the public and encouraged the public to stay low on the
shoreline to limit disturbance to broods.

Breeding least terns and snowy plovers

Finding and monitoring nests: The least tern and snowy plover management program documents size of
breeding populations and attempts to find, monitor, and determine all tern and plover nest and chick fates.
Staff checks most nests daily and conducts regular nest searches using binoculars and spotting scopes from
parked vehicles outside of the seasonal fencing to minimize disturbance to nesting birds and broods.
Additional nest searches conducted on foot confirm egg number and document activity at the nest bowl.
Staff maps nest locations using a Global Positioning System (GPS) receiver blue-toothed to a phone.

Estimated initiation date: Initiation date estimates arise from multiple methods that include: timing of egg-
laying sequence; floating eggs for plover nests; or when hatch date is known, using average length of time
for nests to hatch and backdating to nest initiation. When none of this information is available, staff cannot
estimate nest initiation dates.

Nest fates
The following categorizes nest fates used in this report:

Hatch: Nest hatched at least one egg. Nesting attempts known only by detection of brood constitute
“unknown location nests” and egg numbers from such nests represent minimums derived from the
number of chicks first observed (see section titled Assignment of broods to nests within this
Monitoring section for more detail). When all chicks in a plover brood are known to hatch over
more than one day, this is referred to as a “split hatch.” It is common for two- or three-egg tern
nests to hatch over more than one day and the term “split hatch” is not applied.

Abandoned pre-term: Nest abandoned prior to the expected hatch date; causes may include, but
are not limited to, disturbance or adult mortality.

Abandoned post-term: Nest abandoned after the expected hatch date, and includes nests with
nonviable eggs.

Abandoned, unknown if pre- or post-term: Nest abandoned, but unknown if pre- or post-term.

Depredated: Nest lost to a predator. If possible, staff identifies the predator to species or group
(mammalian, avian), or describes the nest as lost to an unidentified predator.

Flooded, Overwashed by tide: Nest overwashed by tide, or flooded by a shifting creek or expanding
lagoon.

Wind: Nest buried during periods of high winds, with eggs typically found almost or completely
buried.

From 2010 to 2019, staff used the category of “abandoned, suspected due to wind” as a nest fate
instead of “wind.” Prior to this, nests lost where wind may have been the cause were included in
the broader category of “abandoned pre-term.” For the 2010 report, staff reviewed least tern nests
in the “abandoned pre-term” category for the previous eight years and reassigned a limited number
to the category of “abandoned, suspected due to wind” and corrected report tables. For the 2020
report, nests in the “abandoned, suspected due to wind” converted to the category of “wind.”
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Failed to unknown cause: Nests that disappeared before expected hatch date with cause of failure
undetermined.

Unknown fate: Nests where eggs disappear around the estimated hatch date but not enough
evidence exists to determine whether they hatched or failed, or nests with insufficient information
to estimate an initiation date. To decrease disturbance to chicks, monitors limit access to nests with
nearby young tern and plover broods present, which may result in nests with unknown fate.

Banding chicks: In 2020, least tern chicks received a single size 1A blank aluminum band (covered with
white over orange vinyl tape) on the left leg, and a size 1 A numbered aluminum federal band on the right
leg. Color tape placed on the federal band creates color band combinations unique to each individual chick
for the season. Weighing chicks occurs immediately prior to banding, typically at one to three days old.

Staff inconsistently banded plover chicks prior to 2001. ODSVRA aims to band as many chicks as possible,
with all chicks within one brood given the same color band combination since 2002. With a limited number
of combinations designated for ODSVRA, reuse of combinations on birds known alive occurred from 2010-
18, resulting in indeterminate ages of some adult banded plovers. To resolve this issue, when ODSVRA
obtained additional band combinations in 2019, each brood of chicks received a truly unique color band
combination.

To reduce disturbance to chicks, monitors may choose to leave chicks unbanded when broods remain in
areas with nearby young tern and plover broods. In addition, loss of a number of very young unbanded
chicks occurs prior to any banding opportunity. Staff tracks the fates of unbanded chicks with intense brood
monitoring; in some instances, the associated adult or sibling chicks may have color bands.

Assignment of broods to nests: Point Blue bands most chicks at the nest. Unbanded broods found outside
of the immediate nest area receive assignment to one of three categories: 1) a hatched preexisting known
location nest, 2) a hatched new nest with unknown location and known only from brood, or 3) a hatched
unassigned nest (listed as UNA1-UNA10 in Appendix B). Staff assigns unbanded broods to either a
preexisting known location nest or a new nest with unknown location based on parent bands; or based on
the brood location and age of chicks (estimated based on chick size) when adults lack bands. However, staff
cannot assign broods to a specific nest in circumstances where several nearby nests hatch at the same time
(hatching chicks confirmed from a distance with a spotting scope), banding at the nest is not possible, and
unbanded broods with chicks of similar age appear on the same section of shoreline. Such broods fall within
a category of hatched unassigned (UNA) nests.

Chick monitoring: Monitors record chick observation data during daily monitoring activities. While
ODSVRA closed the open riding area to recreational vehicles and camping during the 2020 season, other
public access such as walking, hiking, biking, and horseback riding continued. Nests found in the open
riding area receive protective fencing, but after hatch broods move away from the nest toward the shore
and into areas without fencing. Staff attempts to locate all broods in the open riding area every morning.
When multiple broods forage in the open riding area, staff monitor the northernmost brood, contact visitors
moving toward broods from the north, and explain how to avoid or minimize public impacts or disturbance
to broods by staying low on the shoreline.

In addition, focused searching for broods occurs multiple times each week from vehicle surveys on the
Southern Exclosure, Oso Flaco, and Foredune closure shorelines. Staff records band combinations, chick
numbers, adults present, location and direction of movement, and any interaction or aggression with nearby
broods.
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Fledging success: At ODSVRA, juvenile terns can disperse widely over a large area. Specifically
monitoring terns allows estimation of number of juveniles produced as well as identifying potential threats
to survival. ODSVRA considers tern chicks surviving to 21 days or older as fledged (21 days after the hatch
date, which counts as day zero). Tracking of juvenile terns occurs in the park at the Southern Exclosure, at
Oso Flaco Lake, and any temporary daytime roosting areas that may become established. Staff also
documented several ODSVRA juvenile terns off-site at Rancho Guadalupe Dunes County Park (RGDCP)
in 2019 and 2020. To collect additional information on banded tern juveniles dispersing off-site, staff
reviews photographic records from off-site birder visits (eBird.org 2020).

The fledgling least tern counting method varied among years as follows: single day high counts for 1991-
97 and 2000-01; a single day high count at Oso Flaco Lake for 1998; count method for 1999 unknown; and
three-week interval day counts conducted from 2002-04 (chicks banded to site 2003-04). In 2005,
ODSVRA color-banded chicks to brood and since 2006 color-banded most chicks to individual, resulting
in more accurate documentation of fledge rate than previous methods. Earlier estimates prior to banding to
individual may represent substantial undercounts or overcounts.

ODSVRA considers plover chicks surviving to 28 days or older from the time of hatch as fledged (28 days
after the hatch date, which counts as day zero). Staff identifies and records fledglings in the course of chick
monitoring as described above. Prior to 2001, staff monitored Oso Flaco and Pismo Dunes Natural Preserve
intermittently, resulting in a lack of fledgling information.

Measures describing breeding success
The following categorizes measures describing breeding success used in this report:

Hatch rate: Total number of hatching known location and fate nests divided by total number of
nests with known location and fate.

Percentage chicks fledging: Total number of chicks fledging divided by total number of chicks
(includes chicks fledged from unknown location nests).

Number of chicks fledging per nest: Total number of chicks fledging divided by total number of
nests.

Productivity: Number of least tern fledglings per breeding pair (consistent with the annual
statewide California least tern report produced by CDFW). Number of snowy plover fledglings per
breeding male (consistent with USFWS Pacific coast western snowy plover recovery plan).

Banded adults: Documenting banded least terns and snowy plover adults can provide detailed information
on history of birds including origins, age, breeding status, and movement between sites. Staff attempts to
record all band combinations of adult least terns and snowy plovers.

Number of breeding adults: For least terns, ODSVRA represents the number of breeding pairs as a range.
The estimated minimum number of pairs equals the maximum number of concurrently active nests and
broods. The estimated maximum number of pairs equals the minimum number of pairs plus one-half of the
value of the minimum number of pairs subtracted from the total number of nests (assumes nests in addition
to those accounted for by the minimum number of pairs are equally divided between renesting pairs and
new pairs).

Max. no. pairs = min. no. pairs + [(total no. nests - min. no. pairs) / 2]
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Banding least tern chicks to brood in 2005, and to individual since 2006, provides for increased accuracy
in counting the number of active broods on a given date. From 1991 to 2001, ODSVRA did not always
report the estimated number of breeding pairs or based it only on the number of concurrent nests. These
reports, reviewed in 2005, looking at both nests and the limited brood information, resulted in identifying
an increase in the minimum number of pairs in some years; ODSVRA provides this revised information in
annual reports since 2005.

Individually banded snowy plover adults provide the most accurate means to identify breeding population
size but currently too few banded adults breed at ODSVRA to rely solely on this method. A minimum
number of breeding females derives from the maximum number of nests active on the same day plus any
additional nests hatching one day before or initiated one day after this date. The minimum estimated number
of breeding males equals the highest same day count of active nests and broods (males typically raise the
chicks; not including males with broods three weeks of age or older if they could be associated with a new
nest) and number of nests initiated the day after the high count. From 2009 to 2017, staff compiled numbers
of color-banded adults confirmed breeding; staff adds any number of this group not accounted for on the
same day high count, including nests or broods with unknown adults, to the same day high count for the
appropriate sex. Beginning in 2018, using a database query, staff created a more accurate method to
determine high counts of unbanded males and females actively associated with a nest on any given day and
a total number of uniquely banded males and females associated with a nest at any point in the season.

ODSVRA also participates in the annual U.S. Pacific coast snowy plover breeding season window survey
coordinated by USFWS.

Least tern night roost: During the breeding season, terns may assemble in a night roost. Monitors record
the night roost location and total numbers of individuals present as the terns arrive at dusk using a thermal
infrared scope (Trijicon REAP-IR). On occasions monitors cannot see terns due to darkness after dusk, but
terns are heard vocalizing as they arrive to roost. ODSVRA considers counts a minimum due to the inherent
limited visibility of the night roost. It is typically too dark to distinguish between adults and juveniles. In
2020, staff attempted only a limited number of night roost surveys in the early season, stopping after 27
May to avoid hazardous dune driving conditions at night. When possible, staff looked for evidence of the
night roost during the day.

Least tern use of freshwater lakes: Freshwater lakes can provide a source of prey fish in addition to the
near-shore ocean. Surveying nearby small freshwater lakes documents tern use and gives a better
understanding of local food resources; importantly, determining if lakes provide additional appropriately-
sized fish to feed chicks (chicks require fish small enough to be swallowed whole). Monitors conduct
periodic surveys at Oso Flaco Lake (located on park property approximately 1.5 miles south of the middle
of tern colony) during the season, do not monitor Dune Lakes (approximately 1.5 miles to northeast) on
private property with no access, and no longer monitor Cypress Ridge Lake (approximately 3.2 miles to
northeast) because of terns’ absence since 2013. However, staff monitors the tern colony in the Southern
Exclosure daily and observations of adults in flight provide information about the direction of foraging
sources and, occasionally, fish size.

Wind speed monitoring

Since 2011, ODSVRA monitors wind speed from a tower (S1 wind tower) located approximately 360 feet
east of 6 exclosure with a recording anemometer at a height of 10 meters. When data is not available from
the S1 wind tower, staff access information from a National Oceanic and Atmospheric Administration
(NOAA) marine buoy weather station, number 46011, located approximately 23 miles west/southwest of
the Southern Exclosure (NOAA 2020). In 2010-11, ODSVRA placed a portable anemometer with data
logger (from WindLog Rainwise, Inc.) in the breeding habitat. Before 2010, monitors periodically measured
wind speeds by handheld weather gauges (Kestrel 2000 Weather Meter by Kestrel Meters).
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Predator activity

Monitoring predator activities: Park staff and contractors (Bloom Biological Inc., U.S. Department of
Agriculture [USDA] Wildlife Services, and Point Blue) collect information on predator presence at
ODSVRA from February through September. From direct observation of avian and mammalian predators
or their sign (e.g., tracks, scat, regurgitated pellets, prey remains, depredated nests) monitors record, as
possible, species, type of sign, behavior, duration of observation, direction of travel, and characteristics that
may identify an individual.

Measures describing predator activity
Monitors record predator presence from 1 March to 10 September under the following three categories to
better estimate the extent of predator activity, both temporally and spatially, in the protected areas:

Number of days detected: Total number of days different avian and mammalian predators occur in
the nesting area (Southern Exclosure and Oso Flaco) during the nesting season.

Sightings: Record of avian predator activities, with most detections made by direct observation
(with the notable exception of nocturnal owls). In addition, observations of an individual remaining
in one area longer than one hour count as multiple sightings (one sighting per hour or portion
thereof) in order to account for possible additional impacts.

Occurrences: Record of mammalian predator activities, with most detections occurring by tracks
and sign. Because direct observation of mammalian predators is very limited, information typically
does not include details such as number of individuals, behavior, or duration of presence.

For both sightings and occurrences, this report separates single day detections for the different areas of the
Southern Exclosure (6, 7, 8, and Boneyard exclosures) and Oso Flaco (North and South). Note that the
number of recorded sightings or occurrences for the first two weeks of March may be biased lower, with
less time during this period spent on predator surveys and more time spent on habitat enhancement and
fencing projects.

Gull monitoring: Gulls may depredate snowy plover and least tern eggs and chicks, as well as young plover
juveniles. Human activity, with its associated food resources, attracts gulls, making them a subsidized
predator. Staff perform general monitoring of gulls around the Southern Exclosure and Oso Flaco to identify
potential problem individuals. In addition, monitors count gull numbers at the trash dumpster area near
marker post 2 two times per week in the morning on a Sunday and Monday when the trash dumpsters are
usually full.

Nonbreeding season monitoring of snowy plovers
Beginning in 2009 and continuing through the 2019-20 winter, more consistent weekly surveys for snowy
plovers occurred during the months of October through February. During these surveys, staff divides the
shoreline into the following five sections, listed from north to south:
1) approximately 0.5 miles north of Pismo Pier to Grand Avenue (pedestrian use only, no vehicle use
allowed);
2) Grand Avenue to marker post 2 (street-legal vehicles and day use only, no camping);
3) marker post 2 to marker post 6 (street-legal vehicles, off-highway vehicles, and camping allowed
year-round);
4) marker post 6 to the southern shoreline riding area boundary (shore and portion of upper beach
closed to public use during 1 March to 30 September and open to all activities during the rest of
the year); and
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5) Oso Flaco (southern shoreline riding area boundary to ODSVRA's southern boundary with
pedestrian use only and portion of shore and upper beach closed to pedestrian use 1 March to 30
September).

ODSVRA also participates in the annual U.S. Pacific coast snowy plover winter window survey
coordinated by USFWS.
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MANAGEMENT ACTIONS

ODSVRA manages for least terns and snowy plovers to optimize breeding success and reduce the potential
for take. To reduce visitor disturbance to breeding birds, ODSVRA installs fence around seasonally closed
areas to visitors and posts signage. Staff augments existing habitat with branches, woodchips, and wrack
(surf-cast kelp). An active predator management program reduces disturbance and depredation by
mammalian and avian predators. Under select circumstances, ODSVRA staff may collect abandoned but
potentially viable eggs or chicks for captive-rearing and may send carcasses to an approved facility for
investigative necropsy. For 2020, ODSVRA took selective eggs or chicks to Coal Oil Point Reserve
(COPR) in Santa Barbara County and sent carcasses appropriate for necropsy to CDFW, Office of Spill
Prevention and Response, Marine Wildlife Veterinary Care and Research Center, Santa Cruz, California
(MWVCRC).

Informational signage and enforcement of regulations

Staff places interpretive panels and signs at public access points, at bathrooms, on A-frame placards near
winter plover flocks, and to identify closed areas during the breeding season, which serve to increase public
awareness of threats to nesting terns and plovers. The public can access a low wattage radio station with a
repeated recording of park information, including information about protection of sensitive species. Park
ranger staff enforce park regulations enacted to protect terns and plovers.

Seasonal closure and fencing

Every year from 1 March through 30 September, ODSVRA closes least tern and snowy plover breeding
habitat to vehicle and pedestrian use with wire mesh or symbolic fencing. The wire fencing of the Seasonal
Exclosure (see Site Description section and details below), provides a higher level of protection when
compared to symbolic fencing, composed of rope with signs, to keep visitors from entering sensitive areas.
When nesting occurs outside of the Seasonal Exclosure, staff may choose an alternative wire exclosure type
with consideration for the species, topography, proximity to recreational activities, predator threats, and
duration of disturbance to the area during exclosure construction.

ODSVRA uses the following fencing and exclosure types:

Seasonal Exclosure protected area (within Southern Exclosure and North Oso Flaco): ODSVRA encloses
with wire mesh fencing this approximately 269-acre area during the nesting season to limit vehicle and
human trespass into protected nesting and brood-rearing habitat. Wire fencing five feet high (bottom eight
inches buried) with two-inch by four-inch mesh discourages coyote entry. For the purposes of this report,
this type of buried wire fence is referred to as “predator fencing.” Beginning in 2006, an additional layer of
fence material attached to overlap the top of the fence increased fence height above the surface to
approximately six feet as a further deterrent to coyotes. Staff attaches bird barrier spikes to the wood posts
in an effort to discourage perching by avian predators.

Symbolic fencing

Rope fencing used in several areas of the park temporarily or seasonally protects nesting or shoreline
brooding habitat, but varies in configuration and length of time used depending on the location and
protection needs. Nests with symbolic fencing may also receive protection from a single nest wire
exclosure.

Southern Exclosure and North Oso Flaco shoreline:

Symbolic rope fencing, with the addition of tall posts with large stop signs extending into the
intertidal area at marker post 6 and the south end of North Oso Flaco, clearly designate a closed
shoreline to visitors for the nesting season from March to October.
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Foredune closure shoreline:

On 2 July 2020, ODSVRA closed the shoreline west of the Foredune closure to the public to protect
snowy plover broods during the breeding season. Rope fencing with posts and signs extended into
the intertidal area to designate a closed shoreline and wire fencing closed off the alleyways on the
cast side (not maintained as predator fencing) (see Figure C.5 in Appendix C). Monitors contacted
visitors on the beach after closing to make them aware of the change. On 26 August, the shoreline
area opened to the public due to the absence of broods.

South Oso Flaco:

Symbolically fencing approximately 1.2 miles of nesting and brood-rearing habitat in South Oso
Flaco identifies the closure area (lower shore remains open to public). Staff moves the fencing in
this area westward for nests found west of or very near the symbolic fence to provide an additional
buffer between nests and pedestrians.

Arroyo Grande Creek and lagoon area:

Symbolic rope, posts and signs closes a portion of the riding area from March to October for the
nesting season. This area, closed to vehicle use year-round, remains open to pedestrian use during
the non-nesting season from October to February.

Open riding area:

Nest protections in the open riding area in 2020 include symbolic rope fencing and signs, and, when
necessary, single nest wire exclosures. Staff removes fencing once nesting activity ceases or the
brood moves outside the fencing.

Large single nest exclosure: Staff installs a large circular single nest exclosure using predator fencing with
height of five feet (bottom eight inches buried) around any least tern or snowy plover nest found in the open
riding area. In 2020, staff installed symbolic fencing for selected nests instead of single nest exclosures in
areas with minimal public disturbance. Dependent on species, nests receive a minimum nest exclosure
diameter size of 656 feet (200 meters) for tern nests and 200 feet for plover nests. (Prior to 2016, tern single
nest exclosure minimum size equaled 200 feet in diameter.) ODSVRA may use single nest exclosures of
differing sizes to protect snowy plover nests in areas closed to vehicles (Oso Flaco, Southern Exclosure
shoreline, Arroyo Grande Creek area, and areas north of Grand Avenue) or in cases where topography or
safety conditions preclude a full-sized exclosure.

10-foot by 10-foot exclosure, circular exclosure, and mini-exclosure: Staff selectively uses a small circular
or one of two small square nest exclosures (made of two-inch by four-inch wire predator fencing) around

individual snowy plover nests inside or outside of seasonal fencing for protection from predators, including
roosting gull flocks. Permitted monitors use different exclosures based on a variety of factors including, but
not limited to, weather, topography, predator threats, and proximity of young broods. Staff closely monitor
nests within smaller exclosures since there may be an increase in abandonment due to predation on adult
plovers attending the nests or a higher risk that sand accumulating inside the fencing during high wind
events buries eggs.

Staff builds the 10-foot by 10-foot exclosure (available for use since 2003) and seven-foot-diameter circular
exclosure (used since 2012) with five-foot-high sides with the bottom eight inches buried when located
outside of the Seasonal Exclosure. Plastic netting, with 1/2-inch by 1/2-inch mesh, covers the top and
protects against avian and climbing mammalian predators. Since 2014, ODSVRA prefers using circular
exclosures around nests.
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At three-feet by three-feet by three-feet, mini-exclosures (used since 2010), with a wire mesh top, staked
into the ground, and buried four to eight inches when appropriate, take the least amount of time and staff
to install.

Bumpout: A nest in the Southern Exclosure or Foredune closure located close to the boundary of the open
riding area requires temporary additional fencing extending into the open riding area to allow an adequate
buffer from recreational activities. Least tern nests within 328 feet (100 meters) of the open riding area and
snowy plover nests within 100 feet of the open riding area receive a bumpout. (Prior to 2016, tern nest
minimum buffers equaled 100 feet.) Rarely, a slight reduction in bumpout size occurs to maintain a safe
vehicle corridor adjacent to the east fence. Staff create these bumpouts using wire fence (unburied) or
symbolic rope, thus they are not predator proof. Sometimes staff excloses nests on the shoreline close to
the west fence with two-inch by four-inch mesh buried predator fencing extending as a bumpout from the
Seasonal Exclosure fence.

Habitat enhancement

Following the nesting season, and for the five-month period October through February, camping, street-
legal vehicles, and off-highway vehicles use large portions of the Southern Exclosure. This recreational use
results in large areas of flattened terrain and barren sand, with very limited scattered natural debris and
vegetation.

Each year, staff place material in 6, 7, and 8 exclosures to offer more areas of disruptive cover, provide
shelter from wind and blowing sand, reduce exposure to predators, and augment potential nesting substrate
for terns and plovers. Beginning in February or March, and prior to nest initiation, staff adds natural
materials such as driftwood, woodchips, and wrack to the exclosures and shoreline areas to enhance habitat
features. No habitat enhancement occurs within 100 feet of the fence that borders the open riding area to
discourage nesting near recreation that may cause disturbance to breeding birds.

Wrack and talitrids: Results from studies conducted by Drs. Jenny Dugan and Mark Page, researchers from
the Marine Science Institute at the University of California Santa Barbara, showed greatly depressed
invertebrate populations on the Southern Exclosure shoreline during the five months when open to
recreational vehicle use (October through February). The studies also showed that invertebrates cannot
effectively recover species diversity and abundance on the Southern Exclosure shoreline in the following
seven-month seasonal closure (March through September).

ODSVRA collects wrack in the open riding area and disperses it in the Southern Exclosure. Collection and
distribution occurs by hand and relocation by truck and trailer. In addition to providing cover, wrack on the
shoreline provides a food resource supporting invertebrates, which in turn become prey for plover chicks,
juveniles, and adults. Staff collects talitrids (commonly called beach hoppers) from outside the vehicle use
area north of Grand Avenue and from South Oso Flaco, taking care to not deplete talitrid numbers from
collection sites. Inoculating the wrack addition areas of the Southern Exclosure shoreline with talitrids
establishes a breeding population, thus increasing the food resources available for plover chicks and
juveniles during the breeding months. Amount of wrack and talitrids collected and dispersed varies from
year to year depending on availability of materials and amount of invertebrates found, as well as allowable
staff time.

Woodchips, branches and driftwood: Staff adds woodchips to supplement the existing assorted debris that
snowy plovers often choose as nesting substrate. Crews spread woodchips in patches, usually less than a
quarter-acre in size, in the 6, 7, and 8 exclosures in areas of barren sand and over thinning woodchip patches
remaining from previous years. ODSVRA heavy equipment assists in loading woodchips to be distributed.
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Staff distributes cut branches and driftwood in patches from the mid-portion of 6 and 7 exclosures toward
the west fence and upper shoreline west of the fence. Staff collects the branches and driftwood from the
exclosures at the end of each season and stores them for use in the following season.

Predator management

In addition to preventative measures such as fencing, single nest wire exclosures, and cover provided by
habitat enhancement, park staff removes animal carcasses (which attract scavengers) in or adjacent to
nesting and brood-rearing habitat and haze predators to flush them from sensitive areas. Hazing techniques
used include approaching an avian predator on foot or by vehicle, waving arms and making noise, or firing
a bird whistler. A handheld launcher, the bird whistler fires a projectile up to 300 feet with a loud whistling
sound, hazing predatory birds without harming them. In some situations, firing the bird whistler may cause
less disruption to plovers and terns compared to approaching an avian predator on foot in the breeding
habitat. When ODSVRA requires additional options for managing predators, Bloom Biological, Inc.
performs selective live-trapping and relocation of avian predators and USDA Wildlife Services conducts
lethal removal of mammalian and avian predators (see section titled Predators and predator management
on page 44 for additional information).

Selective collection and transfer of abandoned chicks and potentially viable eggs

Under select circumstances, ODSVRA staff collects abandoned but potentially viable eggs or chicks.
Monitors consider if disturbance factors from visitors or park management efforts contribute to
abandonment. Some examples include: abandoned eggs or chicks from a nest in the open riding area;
abandoned eggs or chicks from a nest within a single nest exclosure such as a circular exclosure, with
suspected adult mortality; or abandoned eggs or chicks from a nest near the park’s two-inch by four-inch
exclosure fencing which can increase windblown sand deposition on the nest. First, monitors assess if nests
with active incubation but nonviable eggs (well past estimated hatch date) exist to transfer the collected
potentially viable eggs to. Without an available nonviable active nest, and in consultation with USFWS,
staff transport the eggs to an approved facility for captive-rearing. For collected abandoned chicks, staff
may first attempt to reunite them with their associated adults; if not possible, staff transports them to an
approved facility for captive-rearing. Staff use a portable brooder to warm the collected eggs or chicks
during transport, at an appropriate temperature and as directed by the rehabilitation trained staff, or may
use a portable hand warmer in the field while awaiting a brooder. Color-banding fledglings raised in
captivity to individual, prior to release and when possible, facilitates collecting information on movements,
survival, and future reproductive success.

Investigation of least tern and snowy plover carcasses

As directed by CDFW, ODSVRA sends fresh carcasses of least terns to an approved facility for necropsy.
When the primary facility, MWVCRC is unavailable, ODSVRA sends carcasses to UC Davis California
Animal Health and Food Safety Laboratory System, Davis, California. Since 2017, under direction from
USFWS, ODSVRA places snowy plover carcasses in a freezer for deferred necropsy, if USFWS determines
it necessary. When USFWS deems investigation unnecessary, ODSVRA may refrigerate and then send a
fresh carcass by overnight delivery service (within one day when possible to preserve tissue integrity) for
testing to determine cause of death. In 2020, carcasses found at ODSVRA were all frozen and delivered to
MWVCRC by CDFW staff because overnight delivery of unfrozen carcasses was not possible due to
COVID-19 concerns.
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RESULTS AND DISCUSSION
CALIFORNIA LEAST TERN

Number of breeding pairs

In 2020, least terns were first seen at ODSVRA on 28 April with two flying over the exclosure, and from
this date onward terns were seen or heard daily. The last sighting was of a single adult at Oso Flaco Lake
on 25 August. During the previous 18 years, first sightings occurred between 8 April and 15 May (median=>5
May) and last sightings occurred between 10 August and 28 September (median=30 August). To determine
the minimum number of breeding pairs ODSVRA uses the single day high count of concurrent nests and
broods (see Monitoring and Management Actions section for additional information on determining number
of breeding adults). In 2020, there was a known minimum of 35 breeding pairs and an estimated maximum
of 42 pairs, with 35 nests and broods active at the same time on 7-8 July. This is higher than the 31-33 pairs
in 2019 but similar to the average of 40-43 pairs (range=23-60) for the 15-year period 2005-19 (Table 1,
Figure 3).

Number, clutch size, and distribution of nests

There was a total of 48 nests, with the first nest initiated approximately 19 May and the last 7 July
(Appendix A). During the 18-year period 2002-19, there was an average of 47 nests per year (range=22-
79) with initiation dates for first nests ranging from 16 May—8 June (median=28 May) (Table 1). Of the 44
nests with known complete clutch size, six had one egg, 36 had two eggs, and two had three eggs, with an
average clutch size of 1.91 eggs. This compares to an average of 1.87 for 2005-19 (range=1.57-2.05), and
the most recent reported statewide average of 1.67 from 2007—16 (range=1.60-1.82) (Marschalek 2008-12;
Frost 2013-17). Of the 48 total nests, 27 (56.3%) were in 6 exclosure, 20 (41.7%) in 7 exclosure, and 1
(2.1%) in the open riding area. This is a noticeable change from 2019 where 5 (14.7%) and 29 (85.3%) in
6 exclosure and 7 exclosure, respectively (Figure 4). Prior to 2020, the last tern nest found outside of the
Southern Exclosure was one nest at Arroyo Grande Creek in 2005.

Clutch hatching rate

Of the 48 nests 36 hatched, and the clutch hatching rate for known fate nests was 78.3% (36/46) (Table 2).
This compares to an average hatching rate of 83.7% (range=64.7-97.9%) for known fate nests during the
15-year period 2005-19 (Table 1). The hatching rate was 76.0% (19/25) in 6 exclosure, 80.0% (16/20) in 7
exclosure, and 100% in the open riding area (1/1). Thirty-four chicks hatched from a minimum of 53 eggs
in 6 exclosure, 27 chicks hatched from a minimum of 34 eggs in 7 exclosure, and 2 chicks hatched from a
minimum of two eggs in the open riding area. Nest loss was due to abandonment (one post-term and three
unknown if pre- or post-term), depredation (one), wind (one), unknown cause (four), and two nests had an
unknown fate.
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Table 1. Nesting success of California least terns at ODSVRA from 1991-2020.

Percent nests hatched calculated using number of nests with known fate. Percent chicks fledged and juveniles fledged
per nest may include fledglings from unknown nest locations detected only by brood presence, but these are few.
Chicks were banded to site in 2003 and 2004, banded to brood in 2005, and banded to individual from 2006-20.

Percent Estimated
known no.
Estimated No. nests No. fate Percent Juveniles juveniles
no. breeding | (no. known | hatched nests No. chicks No. fledged fledged per

Year pairs fate) nests hatched chicks | fledged | juveniles per nest pair
1991 4-5 6 (6) 2 33 4 100 4 0.67 0.80-1.00
1992 34 4 (4) 1 25 2 50 1 0.25 0.25-0.33
1993 0 0 0 0 0 0 0 0 0
1994 2 2(2) 0 0 0 0 0 0 0
1995 1 1(1) 0 0 0 0 0 0 0
1996 0 0 0 0 0 0 0 0 0
1997 16-19 21 (16) 3 19 6 0 0 0 0
1998 33-37 40 (32) 26 81 40 60 24 0.60 0.65-0.73
1999 28-31 34 (31) 22 71 42 40 17 0.50 0.55-0.61
2000 4-5 5(5) 4 80 8 50 4 0.80 0.80-1.00
2001 12-15 18 (18) 13 72 22 55 12 0.67 0.80-1.00
2002 20-21 22 (19) 15 79 27 37 10 0.45 0.48-0.50
2003 53-66 79 (77) 60 78 101 37 37 0.47 0.56-0.70
2004 47-55 63 (60) 44 73 69 36 25 0.40 0.45-0.53
2005 47-53 59 (59) 39 66 66 30 20 0.34 0.38-0.43
2006 31-35 38 (38) 28 74 45 78 35 0.92 1.00-1.13
2007 54-60 66 (66) 51 77 90 79 71 1.08 1.18-1.31
2008 55-56 56 (56) 50 89 99 72 71 1.27 1.27-1.29
2009 25-26 26 (26) 23 88 43 77 33 1.27 1.27-1.32
2010 23-23 23 (23) 20 87 35 83 29 1.26 1.26-1.26
2011 33-34 35 (35) 31 89 55 91 50 1.43 1.47-1.52
2012 41-44 46 (39) 32 82 51 82 42 0.91 0.95-1.02
2013 48-53 57 (52) 45 87 85 66 56 0.98 1.06-1.17
2014 47-48 49 (46) 42 91 76 76 58 1.18 1.21-1.23
2015 44-49 54 (54) 48 89 84 82 69 1.28 1.41-1.57
2016 47-48 49 (47) 46 98 78 76 59 1.20 1.23-1.26
2017 42-47 52 (34) 22 65 39 18 7 0.13 0.15-0.17
2018 30-33 35 (35) 28 80 42 83 35 1.00 1.06-1.17
2019 31-33 34 (33) 31 94 52 73 38 1.12 1.15-1.23
2020 35-42 48 (46) 36 78 63 60 38 0.79 0.90-1.09
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Figure 3. Number of California least tern nests, pairs, and fledglings at ODSVRA from 1991-2020.
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Figure 4. Distribution of least tern nests as a percent of total nests at ODSVRA from 2006-20.
Figure represents nest distribution in the Southern Exclosure. The one nest in 2020 outside of the Southern Exclosure
was excluded.
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Table 2. Causes of California least tern nest loss at ODSVRA from 2002-20.
Ab. = Abandoned.

Ab., Chick
Ab. Ab. unknown Failed, dies in | Total no.
pre- post- | if pre-or unknown Unkown | egg at| failed
Season | term | term [post-term| Wind| cause |Skunk]|Coyote |Gull |Opossum |Raccoon |predator| hatch | nests
2002 1 1 2 4
2003 6 5 1 2 14
2004 9 1 3 2 1 16
2005 7 3 4 1 1 20
2006 4 3 2 1 10
2007 2 4 4 5 15
2008 3 2 1 6
2009 1 1 1 3
2010 1 1 1 3
2011 2 2 4
2012 1 2 3 1 7
2013 2 2 1 1 1 7
2014 1 1 1 1 4
2015 1 1 1 2 1 6
2016 1 1
2017 5 1 1 5 12
2018 4 2 7
2019 1 1 2
2020 1 3 1 4 1 10
Total 50 25 20 5 29 5 6 1 2 1 6 1 151
2002-20 | 33.1% | 16.6% 13.2% 3.3% 19.2% 33% | 4.0% |0.7% 1.3% 0.7% 4.0% 0.7%

Chick fledging rate, juveniles produced per pair, and juvenile length of stay on-site

Fifty-seven of the 63 known hatching chicks were banded with a unique color combination. Thirty-eight of
the 63 chicks were seen when 21 days old or older for a fledgling rate of 60.3%. The fledging rate for
banded chicks was 61.4% (35/57) and 50.0% (3/6) for unbanded chicks (Appendix A). The 60.3% fledging
rate in 2020 compares to an average of 74.1% (range=17.9-90.9%) during the previous 14-year period 2006-
19, when most chicks were banded to individual. In 2020, 40.7% (11/27) of the two-chick broods fledged
both chicks. This compares to an average of 56.0% (range=0-86.0%) of 349 two-chick broods fledging both
chicks during the previous 14 years, 2006-19. In 2020, the estimated number of fledglings produced per
pair ranged from 0.90-1.09 and compares to an average of 1.12-1.19 for the previous 14 years (range=0.15-
1.57) (Table 1). Estimated annual fledging rates for all of California are reported by CDFW as a range and
averaged 0.27-0.39 fledglings per pair for the 12-year period 2005-16 (highest estimate in 2014 with
range=0.37-0.68), but more recent California data is not available at time of this report writing (Marschalek
2006-12; Frost 2013-17).

From 2010-15, there were six known occurrences of a least tern chick moving east of the exclosure into the
open riding area (two in 2010, by the same chick on the same day; one in 2011; two in 2013; and one in
2015). These chicks were monitored and directed back into the exclosure. From 2016-19, there were no
known such occurrences. In 2020, ODSVRA was closed to public vehicle use and camping on 28 March
and remained closed for the least tern nesting season. Unlike previous years, and due to the decrease in
recreational activities, chicks, juveniles, and adults were seen roosting in the open riding area daily
(range=1-20) for the period of 2-24 July. To protect and reduce disturbance to the roosting birds, close
monitoring of terns in the open riding area occurred daily (see section titled Open riding area and Foredune
closure on page 10).
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Of the current or recent breeding sites in San Luis Obispo and Santa Barbara counties, banding tern chicks
occurs at ODSVRA (since 2003) and VAFB (beginning 2018 with banding to site and year). Banding least
tern chicks at ODSVRA, especially with individual color band combinations, has increased the ability to
detect juveniles at ODSVRA and provides greater accuracy in documenting fledging rate than the three-
week count method*. For the six-year period 2006-11, the three-week count method at ODSVRA
consistently underestimated the minimum known number of juveniles produced each year, identifying an
average of 49.0% (range=38.0-66.7%) of the known minimum number (see CDPR 2011 for greater details).
ODSVRA relies on color band resighting data to derive a more accurate fledging rate and did not conduct
three-week counts in 2012-20.

Color banding chicks to brood in 2005 and to individual since 2006 has also provided information on
juvenile length of stay at ODSVRA. In 2020, 2.9% (1/35) of color-banded juveniles were documented
remaining at ODSVRA for 21 days or longer post-fledging. This is much lower than the average of 29.4%
(172/585) during the 14-year period 2006-19 (Table 3). In 2019-20, unlike many previous years, late season
daytime use of Oso Flaco Lake (located in park) by ODSVRA banded adult and juvenile terns was very
low. Conditions at Oso Flaco Lake appeared poor the last two years, with an increased amount of algae
growth on the lake’s surface, and the few adults seen fishing had poor success. Late season daytime
presence at RGDCP (approximately 6.0 miles south of the ODSVRA tern colony and in the same dunes
complex) was high in 2019 and there was lower use in 2020. (Figure 5). ODSVRA banded terns recorded
at RGDCP during the day were typically seen roosting. In addition, there was repeated presence of hunting
peregrine falcons (Falco peregrinus) (peregrine) and a northern harrier (Circus hudsonius) (harrier) at the
tern colony site in ODSVRA in 2020, that may have contributed to post-fledging movement off-site.

4 High counts of juveniles that are seen on dates at intervals of three weeks are added together (Marschalek 2007).
This is based on the assumption that juveniles typically depart the colony with their parents within two to three weeks
of fledging (at 21 days old) and that any juveniles seen are not from other sites.
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Table 3. Number of days that color-banded California least tern juveniles hatched at ODSVRA
continued to be seen on-site after reaching fledge age (21 days old) during the 15-year period
2006-20.

During this period, 620 color-banded fledglings (21 days old or older) were tracked at ODSVRA (sightings outside
the park are not included). Numbers in parentheses are percentages of all banded fledglings for the year.

0 - 6 days 7 -13 days | 14 - 20 days | 21 - 27 days | 28 - 34 days 235
Year post-fledge | post-fledge | post-fledge | post-fledge | post-fledge | post-fledge
2006 3 (9%) 9 (26%) 7 (20%) 12 (34%) 4 (11%) 0 (0%)
2007 9 (14%) 13 (20%) 15 (23%) 18 (28%) 9 (14%) 1(2%)
2008 12 (18%) 29 (43%) 16 (24%) 11 (16%) 0 (0%) 0 (0%)
2009 3 (10%) 14 (48%) 8 (28%) 3(10%) 1(3%) 0 (0%)
2010 3(11%) 4 (14%) 14 (50%) 7 (25%) 0 (0%) 0 (0%)
2011 2 (4%) 5(10%) 9 (18%) 31 (63%) 2 (4%) 0 (0%)
2012 3 (9%) 7 (20%) 11 (31%) 12 (34%) 2 (6%) 0 (0%)
2013 5 (10%) 12 (23%) 25 (48%) 10 (19%) 0 (0%) 0 (0%)
2014 2 (5%) 7 (17%) 18 (43%) 14 (33%) 1(2%) 0 (0%)
2015 12 (21%) 10 (18%) 21 (38%) 10 (18%) 1(2%) 2 (4%)
2016 22 (39%) 9 (16%) 19 (34%) 5 (9%) 1(2%) 0 (0%)
2017 0 (0%) 3 (60%) 1(20%) 1(20%) 0 (0%) 0 (0%)
2018 3(9%) 5 (15%) 13 (39%) 4 (12%) 8 (24%) 0 (0%)
2019 4 (12%) 16 (50%) 10 (31%) 2 (6%) 0 (0%) 0 (0%)
2020 21 (60%) 12 (34%) 1(3%) 1(3%) 0 (0%) 0 (0%)
Total 2006-20 | 104 (17%) 155 (25%) 188 (30%) 141 (23%) 29 (5%) 3 (0%)
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Juveniles and fledge date

Figure 5. Number of days California least tern juveniles that hatched at ODSVRA in 2020 continued to be seen on-site and at Rancho
Guadalupe Dunes County Park after reaching fledge age (21 days old).

The horizontal axis provides the nest number from which each fledgling hatched and the date it fledged. All juveniles included in graph were color-banded to
individual. Rancho Guadalupe Dunes County Park is located approximately 6.0 miles south of ODSVRA tern colony.
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Mortality (other than eggs)

Two least tern chick carcasses were found at ODSVRA in 2020 (no tern carcasses were found in 2019
subsequent to the December 2019 annual report). A banded w/o:a chick carcass from the LT6 nest was
found 23 June in 6 exclosure and an unbanded chick carcass from the LT42 nest found 22 July in 7
exclosure. Both carcasses were intact and necropsy results showed both deaths were a result of acute trauma
likely caused by predation (necropsy reports attached). There was also an injured two-day-old least tern
chick from the LT47 nest on 24 July and not seen subsequently (Table H.1 and Table H.3 in Appendix H).

Least tern use of nearby small freshwater lakes

At ODSVRA nearshore ocean waters are the primary source of prey fish for the tern colony, and in 2020
foraging activity over the ocean was observed throughout the season. During the chick-rearing period small
fish may also be taken from freshwater sources. Over the past 14 years, nearby small freshwater lakes
observed with more than incidental tern activity in one or more years include Oso Flaco Lake (located on
park property approximately 1.5 miles south of the middle of tern colony), the Dune Lakes (1.5 miles
northeast), and Cypress Ridge Lake (3.2 miles northeast). Monitoring of sites east of the park is typically
done in response to observations of terns from the colony flying toward or returning from the east. In 2020,
such observations were limited and small water bodies east of the park were not surveyed. Tern use of Oso
Flaco Lake in the later part of the season was much reduced in 2020 compared to most previous years and
no banded juveniles were documented.

Banded adult least terns at ODSVRA

Recording color combinations is more difficult for adult least terns than snowy plovers as the behavior of
the terns provides fewer opportunities for observations. In 2020, there was a minimum of 32 banded adults
with known origin documented at ODSVRA. Thirty-one of these birds were identified as banded at
ODSVRA as chicks (banding began in 2003). Breeding was documented for a minimum of 34 banded
adults and this is likely a substantial underestimate. At least 12 of the 34 adults were banded as chicks at
ODSVRA; the complete color combinations of the other 22 breeding adults could not be confirmed
(Appendix A, Table D.1 in Appendix D).

Least terns typically first breed at three years old, with some breeding documented by two-year-old birds
(Massey and Atwood 1981). A total of nine two-year-old banded terns have been documented as breeding
at ODSVRA from 2012-20 (two in 2012, three in 2013, two in 2014, one in 2016, and one in 2018, all
banded as chicks at ODSVRA). In 2005, a two-year-old tern banded as a chick at ODSVRA was
documented breeding at VAFB, approximately 22 miles south of the park. The oldest confirmed breeding
adults at ODSVRA in 2020 were two 10-year-old terns (w/b:w and w/b:w/g, both banded as chicks at
ODSVRA in 2010).

Least terns banded at other sites and seen at ODSVRA

From 2011 to 2020 there have been three confirmed sightings of banded terns from other sites. One was an
adult (s:a/o) seen 28 July—11 August 2011 that was banded at the U.S. Navy North Island Maintenance and
Training Facility in San Diego Bay, San Diego County, California. The second was a juvenile (s:b) seen
16-18 August 2018 and the third was an adult (s:b) seen 9 July 2020, both of which were banded at VAFB
in 2018 (the first year of banding terns at the site) (Table D.1 in Appendix D).

Least terns banded at ODSVRA seen at other sites

In 2020, there were 30 least terns (20 adults and 10 juveniles), all banded to individual as chicks at
ODSVRA, documented at one or more sites other than ODSVRA. One juvenile was seen in Oxnard at the
Santa Clara River Estuary, Ventura County. The majority were seen in Santa Barbara County at nearby
RGDCP (20), VAFB (10), and COPR (2) and represented post-season movement from the ODSVRA
breeding colony. Breeding of ODSVRA banded terns was documented at VAFB.
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Night roost

During the breeding season, adult least terns not engaged in incubation or chick care may assemble in a
communal night roost and are often joined by fledglings later in the breeding season. Reduced exposure to
disturbance from predators is likely an important factor in the selection of a night roost location. There can
be a high degree of site fidelity, both within a breeding season and between years, with birds continuing to
roost in the same location. Surveys for the 2020 night roost were conducted on seven days between 21-27
May, a much reduced number of surveys compared to previous years because dune topography conditions
at the park became critically unsafe for night driving. The night roost was initially located in northern 7
exclosure, but evidence of night roost locations (tracks, roosting scrapes, fecal deposits, and small
regurgitated pellets composed of fish bone fragments) were seen in southern 6 exclosure and in the open
riding area approximately 500 feet east of northern 6 exclosure.

Importance of ODSVRA least tern breeding colony

The ODSVRA least tern breeding colony has benefited from the increased level of protection and
management actions provided since 2002. The colony is important in meeting statewide recovery goals as
loss of breeding habitat has resulted in a fragmented population distribution and a limited number of
remaining breeding sites (USFWS 1985, 2020). On a regional level, there are very few active breeding sites
along the central coast of California and none remain between ODSVRA and San Francisco Bay. Within
San Luis Obispo and Santa Barbara counties, there are four least tern colony sites with annual or intermittent
use, all sites have management providing protective measures and monitoring. ODSVRA is the only site in
San Luis Obispo County. The RGDCP site, VAFB, and COPR are in Santa Barbara County and
approximately six, 22, and 85 miles south of the ODSVRA colony, respectively. For this regional
population, ODSVRA has become an important source of productivity. During the 17-year period 2004-
20, ODSVRA produced a minimum of 735 juvenile terns while RGDCP, VAFB, and COPR combined
reported an estimated 289 juveniles. In 2020, ODSVRA produced 38 juveniles compared to RGDCP
(breeding but number of juveniles unknown), VAFB (6 juveniles), and COPR (no breeding). While it’s
likely RGDCP did produce juveniles in 2020, at the time of writing this report RGDCP described the
number of juveniles produced as unknown (Appendix E, Table 4).
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Table 4. Number of reported breeding least tern pairs and juveniles produced at ODSVRA and the
combined sites of Rancho Guadalupe Dunes County Park (RGDCP), Vandenberg Air Force Base
(VAFB), and Coal Oil Point Reserve (COPR) from 2004-20.

During this period, almost all tern chicks were banded at ODSVRA and observation of color-banded individuals was
an important means to document juvenile production. Beginning in 2018 VAFB banded tern chicks to site and year.
Sources: RGDCP (pers. comm. Tom Applegate), VAFB (pers. comm. Samantha Kaisersatt), and COPR (pers. comm.
Jessica Nielson).

RGDCP, VAFB, and COPR
ODSVRA combined
Est. no. Est. no.
Year breeding pairs | No. juveniles breeding pairs | No. juveniles
2004 47-55 25 15 0
2005 47-53 20 48 1
2006 31-35 36 7 7
2007 54-60 70 23 17
2008 55-56 70 19 19
2009 25-26 33 32-33 40
2010 23 29 34 31
2011 33-34 50 33 4
2012 41-44 42 18 10
2013 48-53 56 15 19
2014 47-48 58 17 20
2015 44-49 69 22 29
2016 47-48 59 25 18
2017 42-47 7 27 8
2018 30-33 35 70-71 39
2019 31-33 38 59 21"
2020 35-42 38 60 6'
Total juveniles
produced 735 289

"RGDCP juvenile number reported as unknown, and therefore not included in totals
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WESTERN SNOWY PLOVER

Number of breeding adults

In 2020, there was a minimum of 190 breeding adults (110 males and 80 females) and of these 87 were
banded with known origin. This is a decrease of 11.2% from a minimum of 214 breeding adults in 2019
and compares to a range of 32-226 adults (average=142) for the 17-year period 2002-18. The average
minimum number of breeding adults for the last five years (2016-2020) is 199, increasing slightly to 202
for the last three years (Table 5, Figure 6).

Beginning in 2005, the USFWS has coordinated a rangewide window survey count of the U.S. Pacific coast
breeding population of the snowy plover between the last week of May and first week of June. In 2020, the
survey at ODSVRA counted 155 adult plovers (80 males, 61 females, and 14 of unknown sex), 82% of the
minimum number documented for the entire season by known breeding activity. In 15 of the 16 years from
2005-20, the window survey count at ODSVRA was lower than the minimum number of breeding birds
(54-95% of minimum number). It was higher (107%) than the minimum number in 2008. For the entire 16-
year period the window survey count averaged 78% of the known minimum number of breeding adults for
the season (Table 6).

Table 5. Number of snowy plover breeding adults, breeding males, fledglings, and chicks fledging per
breeding male for the 19-year period 2002-20.

Min. no. No. fledges
Min. no. breeding No. per breeding
Year breeding adults| males fledglings male’
2002 32 18 35 1.94
2003 84 52 107 2.06
2004 121 67 66 0.99
2005 116 65 82 1.26
2006 107 58 17 0.29
2007 79 47 66 1.40
2008 95 54 72 1.33
2009 114 66 81 1.23
2010 137 78 107 1.37
2011 160 94 152 1.62
2012 190 105 96 0.91
2013 163 92 187 2.03
2014 226 120 196 1.63
2015 205 113 277 245
2016 209 110 157 1.43
2017 183 93 174 1.87
2018 201 115 200 1.74
2019 214 120 108 0.90
2020 190 110 117 1.06
Average for 19-year
period 2002-20 149 83 121 1.45
Average for 5-year
period 2016-20 199 110 151 1.40
Average for 3-year
period 2018-20 202 115 142 1.23

"Number of fledglings per breeding male will be overestimated if the number of breeding males is undercounted.
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Figure 6. Number of snowy plover breeding males, nests, nests hatched, chicks, and chicks fledged at
ODSVRA from 2001-20.
Prior to 2001, monitoring in Oso Flaco and Pismo Dunes Natural Preserve was intermittent and fledgling
information was not obtained.

Table 6. Number of adult snowy plovers counted on USFWS breeding season window surveys versus
calculated minimum number of breeding adults at ODSVRA from 2005-20.

Calculated minimum number | Summer breeding window | Breeding window numbers/
Year of breeding adults survey numbers calculated minimum numbers
2005 116 92 79%
2006 107 87 81%
2007 79 60 76%
2008 95 102 107%
2009 114 98 86%
2010 137 74 54%
2011 160 112 70%
2012 190 145 76%
2013 163 94 58%
2014 226 180 80%
2015 205 180 88%
2016 209 160 77%
2017 183 174 95%
2018 201 155 7%
2019 214 154 72%
2020 190 155 82%
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Number and distribution of nests

There were 226 known nesting attempts, including 12 with unknown nest location, initiated between
14 March-8 July (Appendix B, see section titled Assignment of broods to nests in the Monitoring and
Management Action section for unknown nest location description). Of the 214 nests from known locations,
128 (59.8%) were in the Southern Exclosure, eight (3.7%) in North Oso Flaco, 31 (14.5%) in South Oso
Flaco, 24 (11.2%) in the Foredune closure, 22 (10.3%) in the open riding area, and one (0.5%) in Pawprint
revegetation area approximately 295 feet east of Foredune central. More specifically for the Southern
Exclosure, there were 58 nests in 6 exclosure, 37 in 7 exclosure, 24 in 8 exclosure, and nine in Boneyard
exclosure. The total number of nests found outside the Southern Exclosure and Oso Flaco for the 19-year
period 2001-19 was 32 and averaged 1.7 nests per year (range=0-7). In 2020, 47 nests were found outside
the Southern Exclosure and Oso Flaco. The maximum number of known location nests active at one time
was 76 on 17 and 18 June, with the highest number in 6 exclosure (27 nests) (Table 7, Table 8, Figure 7,

Figure 8, Appendix C, Table F.1 in Appendix F).
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Figure 7. Number of snowy plover nests at ODSVRA from 1994-2020.

Table 7. Snowy plover nest distribution and success at ODSVRA in 2020.
Excludes 12 nests known only from detection of broods.

No. nests (no.

No. known

Percent known

known location| Min. no. |location and fate | location and fate

Location and fate) eggs laid | nests hatching | nests hatching
6 exclosure 58 (52) 158 41 78.8
7 exclosure 37 (33) 99 24 72.7
8 exclosure 24 (23) 65 13 56.5
Boneyard exclosure 9 (9) 27 7 77.8
TOTAL SOUTHERN EXCLOSURE 128 (117) 349 85 72.6
North Oso Flaco 8 (7) 20 4 571
South Oso Flaco 31 (28) 88 17 60.7
TOTAL OSO FLACO 39 (35) 108 21 60.0
Paw print 1(1) 3 1 100.0
Foredune closure 24 (22) 71 16 72.7
Open riding area 22 (22) 64 19 86.4
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Figure 8. Distribution of snowy plover nests as a percent of total nests in the Southern Exclosure and
Oso Flaco from 2006-20.

Includes all nest with known location in the Southern Exclosure and Oso Flaco. For the purpose of comparing to
previous years, when nests were rarely found outside the Southern Exclosure and Oso Flaco, nests found in other areas
were not included. 6 = 6 exclosure, 7 = 7 exclosure, 8 = 8 exclosure, BY = Boneyard exclosure, NOF = North Oso
Flaco, SOF = South Oso Flaco
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Table 8. Nesting success of snowy plovers at ODSVRA from 2001-20.

Number of eggs from nests with unknown location is a minimum number derived from number of chicks seen. A
more detailed table of nesting success for 2001-20 is included as Table F.1 in Appendix F.

na = not available

No. nests Ave. clutch size No. nests No. known fate
(no. known| Min. (no. nests known |hatching (no. chicks fledged No. No.
location no. location and known Percent No. (percent fledglings | fledglings

Year and fate) | eggs |complete clutch size)| location) |hatching |chicks fledged) per nest | per egg
2001 33 (31) na na 27 (27) 87.1 72 3(4.2) 0.09 na
2002 35 (35) 99 na 25 (25) 714 62 35 (56.5) 1.00 0.35
2003 95 (93) 255 na 63 (62) 66.7 162 107 (66.0) 1.13 0.42
2004 147 (140) 415 2.88 (138) 110 (105) 75.0 263 66 (25.1) 0.45 0.16
2005 107 (103) 290 2.86 (96) 84 (80) 77.7 204 82 (40.2) 0.77 0.28
2006 117 (114) 336 2.90 (115) 87 (89) 78.1 230 17 (7.4) 0.15 0.05
2007 99 (91) 288 2.96 (89) 78 (70) 76.9 200 66 (33.0) 0.67 0.23
2008 121 (119) 341 2.88 (113) 83 (81) 68.1 197 72 (36.5) 0.60 0.21
2009 150 (147) 418 2.88 (140) 95 (94) 63.9 245 81 (33.1) 0.54 0.19
2010 155 (150) 431 2.87 (144) 111 (109) 72.7 275 107 (38.9) 0.69 0.25
2011 172 (160) 487 2.90 (157) 138 (131) 81.9 365 152 (41.6) 0.88 0.31
2012 216 (203) 603 2.88 (199) 157 (152) 74.9 386 96 (24.9) 0.44 0.16
2013 178 (167) 502 2.94 (162) 138 (130) 77.8 343 187 (54.5) 1.05 0.37
2014 262 (239) 726 2.88 (234) 222 (206) 86.2 547 196 (35.8) 0.75 0.27
2015 217 (195) 613 2.93 (188) 182 (167) 85.6 494 277 (56.1) 1.28 0.45
2016 223 (193) 613 2.89 (188) 179 (165) 85.5 462 157 (34.0) 0.70 0.26
2017 281 (238) 738 2.88 (228) 153 (145) 60.9 378 174 (46.0) 0.62 0.24
2018 221 (200) 615 2.95 (184) 159 (144) 72.0 412 200 (48.5) 0.90 0.33
2019 239 (220) 649 2.92 (202) 158 (149) 67.7 398 108 (27.1) 0.45 0.17
2020 226 (197) 627 2.92 (194) 154 (142) 721 410 117 (28.5) 0.52 0.19

Average clutch size, clutch loss, and nest hatching rate

There were 226 identified nesting attempts, including twelve known only by brood, and of these 154
hatched. For 194 nests with known complete clutch size (and excluding nesting attempts known only by
brood) the average number of eggs was 2.92. This compares to the average of 2.90 eggs per clutch
(range=2.86-2.96) for the 16-year period 2004-19. Excluding 29 nests (17 with unknown fate and 12
detected by brood only), the nest hatching rate was 72.1% (142/197). This compares to an average of 74.6%
(range=60.9-86.2%) from 2002-19 (Table 8). The nest hatching rate in 2020 was higher in the Southern
Exclosure (72.6%) than in Oso Flaco (58.3%), as has been the case in 17 of the previous 19 years (Table
F.1 in Appendix F). The nest hatching rate for nests found outside the Southern Exclosure and Oso Flaco
was 80% (36/45). In 2020, 87.3% (48/55) of nest loss was due to predation (27), wind (13), and nest
abandonment (8). For the broader category of predation, documented avian predation accounted for 66.7%
(18/27) of this loss, attributed to unidentified avian predator (12), harrier (3) and common raven (Corvus
corax) (raven) (3) (Table 9, Figure F.1 in Appendix F). Additionally, ravens ate one egg at a nest that later
hatched and two eggs at a nest that was later lost to wind (Appendix B).
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Table 9. Attributed causes of snowy plover nest loss at specific locations at ODSVRA in 2020.
Aband.=Abandoned

Aband. |Aband.| unknown Failed, Unidentified
pre- | post- [ pre-or Overwashed| cause |Unidentified Avian
Area term | term [post-term|Wind by tide unknown| predator predator |Coyote | Raven | Harrier

Southern Exclosure

6 exclosure 1 1 2 2 2 1 2

7 exclosure 2 1 1 1

8 exclosure 1 1 1 4 1 1 1

Boneyard exclosure 1 1
TOTAL SOUTHERN
EXCLOSURE 3 1 0 4 2 1 7 8 1 2 3
Oso Flaco

North Oso Flaco 1 1 1

South Oso Flaco 2 5 2 1 1
TOTAL OSO FLACO 0 0 2 5) 1 3 0 2 0 1 0
Other
Foredune closure 2 1 1 2
Open riding area 3
TOTAL OTHER 2 0 0 4 0 0 1 2 0 0 0
TOTAL ODSVRA [ 5 T 1 1] 2 [ 13 ] 3 [ 4 ] 8 [ 12 [ + [ 3 ] 3

Snowy plover chicks in the open riding area

In 2020, there were 43 broods raised north of marker post 6 in the open riding area. A portion of this
shoreline was closed to the public from 2 July to 26 August (see section titled Open riding area and
Foredune closure on page 10 for more details). Of the 43 broods, 24 were raised in areas open to the public
and 34 of 60 chicks fledged (56.7%). The remaining 19 broods were raised in areas that were closed to the
public for partial or all the brood-rearing period and two of 48 chicks fledged (4.2%). The low fledge rate
for chicks raised in the portion of the open riding area that was closed to the public is indicative of the
overall ODSVRA high predation of chicks and low fledge rate during the latter part of the season (Figure
9). Broods raised in the open riding area came from nests hatching from the open riding area (13), Foredune
closure (15), 6 exclosure (9) Pawprint revegetation area (1), broods from unknown location nests (2), and
broods believed to be from known location nests but could not be assigned to a specific nest (3).

In 2020, snowy plover broods were moved by staff on 12 occasions, between 8§ May and 1 July, to areas
less visited by the public or park staff (a total of six broods and 16 chicks). Movement of broods ceased
after 1 July to fulfill the CCC Cease and Desist Order (CCC 2020) (see section titled Open riding area and
Foredune closure on page 10, Appendix B).

Chick fledging rate

Of the 410 snowy plover chicks hatched, 250 were banded and the fate of 160 unbanded chicks is believed
known (Appendix B). Chick survival and fledging rates of unbanded chicks are obtained through a
combination of intense monitoring of broods, banded associated adults, banded chick(s) in broods with
unbanded chick(s), and banded broods present in the same area (reducing density of unbanded broods).
Between 26 May—8 August, 10 unbanded broods (18 chicks) were observed on the Southern Exclosure,
Oso Flaco, or Foredune closure shoreline and believed to be from known nests but could not be assigned
to a particular nest (listed as UNA1-10 in Appendix B). Although these broods could not be assigned to a
specific nest and exclosure, all chicks were tracked and fledglings are included in totals. Additionally, there
were 12 unbanded broods (32 chicks) observed on the shore and believed to be from nests that were not
found. Two of the 12 broods were subsequently banded (see sections titled Banding chicks and Assignment
of broods to nests in the Monitoring and Management Action section for details on banded and unbanded
broods). The fledging rate for banded chicks was 32.0% (80/250) and 23.1% (37/160) for unbanded chicks.
The fledging rate for all chick combined in 2020 was a low 28.5% (117/410) and follows a year of poor
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success (27.1% in 2019). For comparison, there was an average fledging rate of 39.9% (range=7.4-66.0%)
for the 17-year period 2002-18. Continued poor fledging, as seen in 2019 and 2020, could result in a
reduction in population size over time. For 2020, it is suspected that undocumented predation by peregrine,
coyote, and gull was an important factor in poor chick survival, especially later in the season when presence
of the predators increased (Table 8, Table F.1 in Appendix F) (CDPR 2007-18).

In 2020, the early season had a higher chick fledging rate (49.0%) compared to the late season (a very low
11.0%) and represents the greatest disparity in the 18-year period from 2003-20. In 14 of 18 years from
2003-20, the fledging rate of chicks hatching in the early season (prior to 20 June) has been higher than
chicks hatching in the late season (20 June or later) (See 2012 report for how early and late seasons were
determined.) For all years in the 18-year period 2003-20, the average early season chick fledging rate
(44.6%) was 13.3 percentage points higher than the average late season chick fledging rate (31.3%) (Figure
9, Figure 10, Figure 11).
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Figure 9. Fledging rate of chicks hatching in early season (prior to 20 June) and late season
(20 June or later) at ODSVRA from 2003-20.
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Figure 10. Number of snowy plover chicks hatching per 10-day period and number subsequently

fledging at ODSVRA in 2020.

Includes all chicks with known fate (410). For broods that either originated from unknown location (32 chicks from
12 broods) or were not assigned to a specific nest (18 chicks from 10 broods) a hatch date was estimated within a
10-day period based on chick size.
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Figure 11. Chick survival and fledge rate from 14 May to 6 September at ODSVRA in 2020.
Of the total of 410 chicks hatching, 398 chicks (excludes 12 chicks that were found when approximately three days old or older) are represented in this figure.
Number chicks known alive calculated using date of last sighting during regular surveys of all chicks.
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Age of chick loss

Of 268 closely tracked chicks (244 banded and 24 unbanded chicks with banded siblings) from known
location nests, 185 were believed lost. As has consistently been the case in previous years, chick loss
measured in 5-day increments in 2020 was highest for very young chicks (0-4 days of age), accounting for
38.9% of total loss and at the lower end of the range 38%-64% (average=49%) from 2009-19 (Figure 12)
(CDPR 2019). For 115 chicks reaching 16 days of age in 2020, the fledge rate was 72.2% (83/115). This is
less than the average of 80% (range=71-93%) for the previous 11-year period 2009-19 and is lower than
the results from a six-year (1977-82) study at Monterey Bay in Monterey County, California, that found at
least 93% of the 124 chicks reaching 16 days of age fledged (Warriner et al. 1986).
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Figure 12. Loss of snowy plover chicks by age and location last seen at ODSVRA in 2020.

Number and percentage of total chicks lost shown for each age group. There were 268 chicks included in the analysis
(244 banded and 24 unbanded with banded siblings); 185 of these were lost. Data excludes broods that could not
clearly be identified and tracked individually.

Productivity measured by number of fledglings produced per adult male

Based on a population viability analysis in the 2007 USFWS Pacific coast western snowy plover recovery
plan, a rate of 1.0 fledglings produced per male is believed necessary to prevent population decline with
1.2 fledglings per male allowing for moderate population growth (assuming approximately 75% annual
adult survival and 50% juvenile survival) (USFWS 2007). In 2020, the number of chicks fledging per male
was 1.06 and compares to 0.90 in 2019. For the 18-year period 2002-2019, the average productivity was
1.47 fledglings per male and the number of fledglings produced per male has exceeded 1.2 in 14 of the 18
years (Table 5). (Note that if the number of breeding males is underestimated, the number of chicks fledged
per male is an overestimate.) The pronounced low productivity in 2019 and 2020 will depress natal site
recruitment of young birds entering their first breeding seasons and may result in a reduction in the breeding
population at ODSVRA in 2021.
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Injuries, mortalities (other than eggs), and carcasses collected or observed

In 2020, there were nine adults and two chicks observed with injuries. Details of the injuries are provided
in Table H.2 in Appendix H. There was a minimum of 24 documented snowy plover mortalities (other than
eggs) at ODSVRA from 5 December of 2019 (subsequent to last year’s report) to 16 December of 2020.
Nineteen of the 24 mortalities were the results of predation. Predators involved were two peregrine falcons
(three chicks, two juveniles, one adult, and one unknown age), two western gulls (Larus occidentalis) (one
chick, one chick or juvenile, and one juvenile), one harrier (one chick or juvenile), one coyote (four
unknown age) and unidentified predators (one chick or juvenile, two juveniles, and one adult). Documented
mortality other than predation was five chicks and of these, three chicks were found in the open riding area
(area was closed to vehicles all season) and two chicks in the Southern Exclosure. No clear evidence of
predation was observed at any of these carcasses. For carcasses that received a necropsy, reports are
attached if available at the time of this report. Details of the carcasses are provided in Table H.4 and H.5 in
Appendix H.

Protection of known location and fate nests

Of'the 197 nests from known location and with known fate, 83 were initiated within the wire mesh predator
fencing of the Seasonal Exclosure that is installed at the beginning of the season (see Seasonal closure and
fencing section description in the Monitoring and Management Actions section). These nests had a 71.1%
(59/83) hatch rate.

For the 6, 7, and 8 exclosures and North Oso Flaco, there were an additional 41 nests with known location
and fate established on the shoreline outside of the Seasonal Exclosure. This portion of shoreline is
protected only by symbolic rope fencing and signage that provides no predator protection but is designed
to discourage vehicle and pedestrian trespass. Seven of these received an individual circular exclosure and
all hatched. Thirty-four nests did not receive single nest wire fence protection due to a combination of the
following factors: avoiding disturbance of nearby broods, concerns of potential nest abandonment due to
adult mortality, and a continuing acceptable hatch rate without the use of single nest wire exclosures. Of
these nests 67.6% (23/34) hatched.

In South Oso Flaco there were 28 nests from known location and known fate, all ultimately within seasonal
symbolic rope fencing (visitor pedestrian use allowed on beach west of symbolic fencing). On several
occasions nests were found west of or very near the symbolic fence and the fence was moved westward to
provide more of a buffer between nests and pedestrians. Fourteen nests did not receive any single nest wire
exclosure due to concerns of avoiding disturbance of nearby broods, windblown sand potentially burying
eggs, or adult vulnerability to predators. Of these, 42.9% hatched (6/14) and eight failed (two depredated,
two abandoned, unknown pre- or post-term, two failed due to wind, and two failed from unknown cause).
An additional two nests were depredated before a planned circular exclosure could be installed. Fourteen
nests received circular exclosures and 78.6% hatched (11/14) and three failed due to wind (see Table F.3 in
Appendix F for additional details of protective fencing measures for nest).

In the Foredune closure, there were 22 nests from known location and known fate, all surrounded by
nonpredator fencing. Two of these nests received bumpouts; one hatched and one was depredated by an
avian predator. The 20 other nests had no additional fencing; 15 hatched (75.0%) and five failed (two
depredated, two abandoned pre-term and one failed due to wind) (Table F.3 in Appendix F).

One nest (SP155) was found inside nonpredator fenced Pawprint revegetation area to the east of the
Foredune closure, and was protected with a bumpout. The nest hatched three chicks and the brood was
raised on the closed Foredune closure shoreline as well as the open riding area (see Appendix B for
additional brood info).
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In 2020, 22 nests were initiated in the open riding area outside the Southern Exclosure, Oso Flaco, and
revegetation areas (including Pawprint and Foredune closure). From 2001 to 2019, the most nests found in
a single year in the open riding area is three in 2012 (11 total, range 0-3, average 0.58). Of these 22 nests
in 2020, 10 received single nest exclosures, 4 received bumpouts, and one received a circular (with
bumpout), and all nests hatched. The remaining seven nests had only symbolic rope fencing installed; four
hatched (57.1%) and three failed due to wind (Table F.3 in Appendix F).

Banded snowy plovers breeding at ODSVRA in 2020

Banding of snowy plovers occurs at multiple breeding sites along the Pacific coast. The closest sites to
ODSVRA where banding occurs are Monterey Bay in Monterey County to the north, and VAFB in Santa
Barbara County to the south. In 2020, the minimum number of breeding adults at ODSVRA was 190 birds,
and of these 87 (45.8%) were banded and with known origins (Figure 13). For known origin banded birds,
the great majority (89.7%, 78/87) represent recruitment from chicks banded and fledged from ODSVRA.
The remaining nine breeding birds were banded as chicks at VAFB (seven in 2016 and 2017), Reservation
Road in Monterey County (one in 2016) and Camp Pendleton in San Diego County (2019). (Two breeding
birds missing one or more bands were from unknown origins) (Table D.4 in Appendix D).
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Figure 13. Percentages over the total calculated breeding population at ODSVRA of all known origin
banded adults and the sum of males and females originally banded at ODSVRA breeding from 2005-
20.
All ODSVRA banded adults were banded on-site when chicks.

Snowy plovers banded at ODSVRA confirmed breeding elsewhere in 2020

Sixteen plovers banded at ODSVRA and breeding away from the park were confirmed in four counties of
California: San Luis Obispo County (two in Morro Bay area and one at Guadalupe-Nipomo Dunes NWR);
Santa Barbara County (10 at VAFB and one at COPR); Ventura County (one at McGrath State Beach); and
San Diego (one at Camp Pendleton). There was a minimum of 46 additional adult plovers banded at
ODSVRA observed at other sites, ranging from Eden Landing in the San Francisco Bay to northern Baja
California, during the months of April through June. A portion of these likely represent breeding adults, but
breeding was not confirmed (Table D.6 in Appendix D).
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Snowy plover surveys at ODSVRA during the nonbreeding season

Surveys for wintering plovers (Pacific coast breeding birds joined by interior breeding birds) were
conducted four to six times a month during the five-month period October through February (see
Monitoring and Management Actions for survey details). Between 2 October 2019 and 26 February 2020,
single day wintering plover counts at ODSVRA ranged from 88-175 birds (single day high count on 16
November 2019). The shore was divided into five beach sections and the monthly average number of
plovers (from four to six surveys) was obtained for each section. An average number of plovers for each
beach section for the five-month winter period was obtained by averaging each month’s average count. Of
the five sections, the beach north of Grand Avenue had an average of zero plovers during the winter period
(each month had an average of 0); Grand Avenue to marker post 2 had an average of 1 (range=0-3); marker
post 2 to marker post 6 had an average of 61 (range=32-78); marker post 6 to the southern boundary of the
riding area, closed to public entry during the breeding season, had an average of 14 (range=4-25); and Oso
Flaco had an average of 58 (range=33-113) (Figure 14).
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Figure 14. Monthly average number of snowy plovers observed during nonbreeding season surveys
at ODSVRA from October 2019 to February 2020.
Surveys conducted four to six times a month.

Beginning in 2004, ODSVRA has participated in a snowy plover winter season window survey organized
by USFWS and conducted in January throughout the U.S. Pacific coast. Plovers present during this time
include birds from both the Pacific coast breeding population and interior breeding birds wintering on the
coast. In 2020, the survey at ODSVRA counted 134 adult plovers and is similar to the average of 129 (range
116-138) during the previous 3-year period 2017-19. During the 17-year period 2004-20, the winter window
survey has averaged 155 plovers (range=62-261).

Sixty-four banded snowy plovers were recorded during surveys from 1 October 2019 to 29 February 2020
at ODSVRA. These birds were banded at the following locations: 50 from ODSVRA; five from VAFB and
one captive-reared at Santa Barbara Zoo in Santa Barbara County, California; three from the Monterey Bay
area in Monterey County, California; three from Oregon state in Douglas and Coos counties; and two were
missing bands and were from unknown locations (Table D.3 in Appendix D).
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FACTORS INFLUENCING LEAST TERN AND SNOWY PLOVER REPRODUCTIVE SUCCESS

The following is a discussion of some of the factors that influence reproductive success of terns and plovers
at ODSVRA. The adequacy of any single factor alone is not sufficient to achieve and sustain recovery
goals.

Size of protected habitat

Maintaining an adequate size of protected habitat at ODSVRA has been important in providing sufficient
area for terns and plovers to roost, nest, and raise young. Protected breeding habitat of sufficient size allows
nests and chicks to be dispersed which can reduce exposure and vulnerability to predators, as well as reduce
adverse disturbance from human recreational activities. For plovers, it also improves opportunities for
chicks to have access to adequate invertebrate food resources.

Quality of protected habitat and food resources

During the March through September least tern and snowy plover nesting season, habitat within the
seasonal Southern Exclosure is protected and closed to public entry. Following the nesting season, for the
five-month period October through February, the area is open to public use, including camping, street-legal
vehicles, and off-highway vehicles. This recreational use results in large areas of flattened terrain and barren
sand with less vegetation and very limited scattered natural debris. In some areas, especially in 8 exclosure
and the western half of 6 and 7 exclosures, varying sizes of vegetation hummocks persist throughout the
year. Areas of patchy cover can benefit plovers and terns during the nesting and chick-rearing periods and
to make more such areas available materials, including surf-cast kelp (wrack), branches, driftwood, and
woodchips, are placed in the 6, 7, and 8 exclosures. On the shoreline of 6, 7, and 8 exclosures talitrids may
be added to help restore populations of this important invertebrate prey of snowy plover chicks, juveniles,
and adults. Nearshore ocean waters provide the primary source of prey fish for the tern colony and nearby
small freshwater lakes may provide additional sources of appropriately-sized fish to feed chicks (see
paragraph titled Least tern use of freshwater lakes in the Monitoring and Management Actions section).

Predators and predator management

Predators and predation can be an important factor limiting least tern and snowy plover reproductive success
(Page et al. 1995; Thompson et al. 1997). Predators may impact terns and plovers directly by depredating
eggs, chicks, juveniles, or adults. Indirect predator impacts, such as disturbance, can increase time spent by
adults in vigilance or avoidance behavior, and may limit incubating and brooding behavior. Presence of
predators may result in a brood becoming scattered and the loss of any chick failing to reunite with the
adult. Depredation of an adult tern or plover may result in egg abandonment or loss of dependent chicks.

Documented predator activity and management response in 2020

Species known to be predators of terns and plovers were documented by both number of days detected, as
well as number of sightings (avian) and occurrences (mammalian) (see Monitoring and Management
Actions section for more detail).

Live-trapping and relocation of raptors was conducted by Bloom Biological, Inc. and lethal removal of
mammalian and avian predators was conducted by USDA Wildlife Services. Predator monitoring effort by
Bloom Biological, Inc. was conducted from February until mid-September and USDA Wildlife Services
monitoring effort was conducted from late March until mid-September.

Predation can occur quickly, leaving little or no evidence, and it is likely that only a small percentage of
events are documented during a season. There are many hours each day (including almost all night hours)
when monitoring staff and/or predator management specialists are not present to observe predation. Even
when monitors are present, there are limitations in the ability to detect predators, such as diurnal avian
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predators, that can travel quickly over large distances. Despite limited documentation of predation events
and detection bias, predators of particular concern identified during the 2020 season included peregrine
falcon, northern harrier, gull spp., common raven, American kestrel (Falco sparverius), great horned owl
(Bubo virginianus) and coyote. Three coyotes, two western gulls and four common ravens were lethally
removed. In addition, three raptors were incidentally live-trapped when targeting other individual birds and
were released on-site. Avian predators perched in sensitive areas were hazed when possible (Table G.2 in
Appendix G).

In 2020, one tern nest was identified as lost to an unknown predator. Twenty-seven plover nests were
identified lost to the following predators: coyote (1), northern harrier (3), common raven (3), unidentified
avian (12), and unidentified predator (8). From 2002-20, 2.5% (21/845) of all tern nests with known fate
were documented lost to predators (14 mammalian, one gull, and six unidentified predator). During this
same 19-year period, 9.7% (291/3004) of plover nests with known location and fate were documented lost
to predation (48 mammalian, 186 avian, and 57 unidentified predator). In addition to documented loss, a
number of failed nests attributed to “abandoned pre-term” and “unknown cause” are likely a result of
predation (Appendices A and B) (CDPR 2002-2019).

In 2020, necropsy reports of two tern chick carcasses indicated cause of death to be acute trauma likely due
to predation and no other tern losses, other than eggs, were documentated lost to predation (necropsy reports
attached). Nineteen documented plover losses, other than eggs, to predation in 2020 included: four plover
chicks (one by western gull and three by peregrine); four chicks or juvenile plovers (one by northern harrier,
one by third-year western gull and two by unidentified predator); four plover juveniles or fledglings (one
by western gull, two by peregrine, and one by unidentified predator); two adult plovers (one by peregrine
and one by unidentified predator); and five plovers of unknown age (four by coyote and one by peregrine)
(Table H.4 in Appendix H). This compares to 15 documented losses in 2019: nine plover chicks (one by
immature western gull, one by Brewer’s blackbird, and seven by peregrine); one juvenile or adult plover
(peregrine); one adult plover (peregrine); two plovers of unknown age (immature western gull); one plover,
thought to be an adult (unidentified predator); and one juvenile tern (harrier).

Mammalian predators at Southern Exclosure and Oso Flaco in 2020

Opossum
Virginia opossum (Didelphis virginiana) (opossum) tracks were documented on 13 days in the Southern
Exclosure and South Oso Flaco in 2020 and averaged 12 days per season (range=3-25) from 2007-19
(Figure 15). From 2002-20, known nest loss to opossum was limited to two tern nests, occurring in 2010
and 2013.

Skunk

In 2020, striped skunk (Mephitis mephitis) (skunk) tracks were documented on six days in the Southern
Exclosure compared to an average of 33 days per season (range=2-87) from 2007-19 (Figure 15). There
were no known tern nests or plover nests lost to skunk in 2020 compared to one in 2019, zero in 2018 and
23 (18 plover and five tern) in 2017. From 2002-16, known nest loss to skunk was limited to six plover
nests: five in Oso Flaco from 2009-11 and one in Boneyard exclosure in 2016.

Raccoon

Raccoon (Procyon lotor) tracks were documented on seven days in the Southern Exclosure. This is the
lowest documented number of days compared to observations for the period 2007-19, when there was an
average of 86 days (range=17-145) (Figure 15). Tracks and scat found over the years indicated that raccoons
commonly traveled across the exclosure to forage in the intertidal zone on prey that included mole crabs
(Emerita analoga). From 2002-20, known nest loss to raccoons was limited to one tern nest in 6 exclosure
in 2015 and two plover nests in Oso Flaco in 2010 and 2011.
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Figure 15. Number of days coyote, opossum, skunk, and raccoon were detected in the Southern
Exclosure and Oso Flaco at ODSVRA from 2007-20.

Coyote

Live sightings of coyotes have rarely been documented in the Seasonal Exclosure or along the shoreline
during daytime hours. The lack of diurnal sightings, as well as timing of observed fresh tracks relative to
windblown sand and tides, indicate that coyote activity is primarily nocturnal in these areas.

Three coyotes were removed in a targeted effort to reduce the threat of predation and disturbance due to
coyote presence documented within sensitive nesting habitat. This is the fewest number of coyotes removed
since 2007 and is below the average of six removed per year from 2007-19 (range=4-11). Since 2002,
coyote scat encountered by monitoring staff and contractors is checked in the field for plastic or aluminum
bands used for banding least terns and snowy plovers. In 2020, a single coyote scat containing 15 snowy
plover bands, representing a minimum of four individual birds, was found on 6 exclosure shoreline. Bands
were found in coyote scat for the first time in 2012, with four scat piles having a total of 11 bands
(representing a minimum of one plover chick, two unknown age plovers, and one unknown age tern) (CDPR
2012). No bands were found in coyote scat in 2013-19 (CDPR 2013-19).

Documented coyote activity in 2020 was similar to the average of the previous 11 years for the following
three measures: 1) recorded on 90 days in 2020 compared to an average of 103 for 2009-19, 2) 114
occurrences specific to the Southern Exclosure shoreline and North Oso Flaco shoreline compared to 102,
and 3) 172 occurrences for all areas of the Southern Exclosure and Oso Flaco compared to 189 (Table 10).
In 2020, coyote tracks were more common on the Southern Exclosure and North Oso Flaco shoreline later
in the season when plover chick survival was poorer and undocumented chick loss to coyote is suspected
(Figure G.1 in Appendix G, Figure 9). It should be noted that coyote tracks are documented
opportunistically and counts represent a minimum level of activity. In addition, shoreline accessibility for

46



monitoring may vary between years, making direct comparison difficult. From 2002-20, 21 plover nests
and six tern nests have been documented lost to coyote (Table 2, Table F.2 in Appendix F).

Table 10. Coyote occurrence in the Southern Exclosure and Oso Flaco at ODSVRA from 2009-20.
Date range is from 1 March to 10 September (a 194-day period). “Predator fenced Seasonal Exclosure” includes all
areas inside the Southern Exclosure and North Oso Flaco seasonally exclosed with predator fencing.

Total no.

Predator fenced 6,7,8 North Oso occurrences

Seasonal exclosures Flaco South Oso|(Total no. days
Year Exclosure shoreline | shoreline Flaco detected)
2009 19 99 94 95 307 (147)
2010 5 24 23 47 99 (71)
2011 10 17 20 55 102 (83)
2012 92 100 47 35 274 (119)
2013 49 55 38 60 202 (116)
2014 28 115 38 42 223 (89)
2015 48 104 32 29 213 (99)
2016 36 61 49 63 209 (119)
2017 25 1 4 43 73 (65)
2018 22 55 52 69 198 (101)
2019 17 40 53 69 179 (89)
2020 27 84 30 31 172 (90)

Avian predators at Southern Exclosure and Oso Flaco in 2020

In 2020, of the known mammalian and avian predations on plover, 94.7% (18/19) of nests and 73.3%
(11/15) depredated plover individuals were depredated by avian predators. An additional eight plover nests,
one tern nest, two tern chicks, and four plover individuals were depredated by unknown predators, many
suspected to be avian. Unsuccessful efforts were made to trap one adult male northern harrier, one adult
peregrine banded with a silver USFWS band on the left leg and a black VID band with white code (W49)
on the right leg, and one female kestrel. Two western gulls and four common ravens were lethally removed.
In addition, three raptors were incidentally live-trapped when targeting other individual birds and were
released on-site (Table G.2 in Appendix G). Avian predators perched in sensitive areas were hazed when
possible.

Loggerhead shrike

From 21 April-9 September 2020, a minimum of one loggerhead shrike (Lanius ludovicianus) (shrike) was
documented on five days in the Southern Exclosure and Oso Flaco. Shrike observations included perch-
hunting and flying over 8 and Boneyard exclosures and North Oso Flaco. Shrikes were actively hazed when
possible.

Merlin

From 16 March—9 April 2020, a minimum of one merlin (Falco columbarius) was documented on 10 days
(34 sightings) perch-hunting and flying in the Southern Exclosure and Oso Flaco (Table 11, Table G.1 in
Appendix G). In the 13-year period 2007-19, merlin activity averaged eight days (range=2-20) per season.
From 2004-2020, merlins were documented taking four adult plovers (one in each of the years 2004-06 and
one in 2015) at ODSVRA (CDPR 2004-19). In 2014, their presence coincided with several plover nests
being abandoned pre-term with adult mortality suspected as the cause.
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American kestrel

There were 134 documented sightings on 52 days of American kestrels in specific areas of the Southern
Exclosure and Oso Flaco in 2020 (Table 11, Table G.1 in Appendix G). This is higher than the average of
18 days per season (range=6-37) for the 13-year period 2007-19 (CDPR 2007-19). In 2020, kestrels were
primarily observed June through August perch-hunting and flying over all sensitive areas, and were hazed
out of sensitive areas on 36 different occasions when perched. On 24 June, there was an effort to trap a
female kestrel after it was observed perch hunting, persisting in areas known to have plover nests and
chicks, and remaining in the area after using hazing methods. The attempt was unsuccessful, the bird
traveled south off-site, and trapping efforts ceased.

Oowl

The majority of owl “sightings” are from detection of tracks with very few visual sightings. The level of
owl activity, as evidenced by tracks, is difficult to estimate during daytime monitoring as there is limited
entry into the nesting and chick-rearing areas to look for tracks. The tracks may extend only a short distance
and can be covered quickly by windblown sand. In addition, accessibility to areas where tracks have often
been noted previously (e.g., North Oso Flaco, 8 exclosure, 7.5 revegetation area) may vary between years,
making direct comparison difficult. Most owl tracks documented at ODSVRA are likely from great horned
owls; barn owls (7yto alba) have also been documented but to a much lesser extent. Burrowing owls (Athene
cunicularia) have been seen at ODSVRA but tracks would not be confused with other species, and they
have typically migrated out of the area before the tern and plover breeding season.

In 2020, owl tracks were periodically documented in sensitive nesting and chick-rearing habitat, with owl
presence detected on 20 days with 23 separate sightings (Table 11, Figure 16). Owls were also known to
roost during the daytime in areas adjacent to the Southern Exclosure. From 2007-19, owl activity was
documented on an average of 29 days (range=5-53). Although owl presence in sensitive areas was a
concern, trapping efforts were focused on other avian predator species in 2020 and no effort was made to
trap owls.

Red-tailed hawk

Red-tailed hawks (Buteo jamaicensis) were observed perching and flying in the Southern Exclosure and
Oso Flaco foredunes. In 2020, based on concurrent sightings and age, there was a minimum of three
individuals (one adult, one subadult, and one juvenile) observed in the nesting areca. Red-tailed hawk
presence was documented on 37 days (85 sightings). From 2007-19, activity was recorded on an average
of 41 days (range=7-74) (Table 11, Figure 16). Red-tailed hawks perched in the nesting area were hazed on
19 occasions in 2020 (sometimes requiring repeated efforts before the bird left the nesting area). Hazing
red-tailed hawks out of sensitive areas provided temporary relief but did not deter individual hawks from
returning to ODSVRA. In 2017, a juvenile red-tailed hawk was observed eating a plover chick. This was
the first known predation by a red-tailed hawk at ODSVRA, but they have been a documented predator of
plovers and terns at other sites (CDPR 2017). In 2020, two red-tailed hawks were incidentally trapped, one
on 4 July and one on 9 July, when trapping for a northern harrier in Pipeline revegetation area. Each bird
was released in the park the following day after receiving a USFWS band (Table G.2 in Appendix G).

Northern harrier

Northern harrier is a documented predator of plover and/or tern nests, chicks, and juveniles at ODSVRA.
During the 11-year period 2008-18, harriers averaged 86 sightings on 42 days. In comparison, the last two
years have seen an increase in sightings of 93% and 129% and days seen of 43% and 98% in 2019 and
2020, respectively (Table 11, Figure 16) (CDPR 2007-19). Based on age and sex, there was a minimum of
four individuals (one adult female, one adult male, one subadult, and one juvenile) observed during this
season.
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An adult male northern harrier was frequently seen hunting and catching prey in 6, 7, and 8 exclosures
beginning 2 March through mid-July. Documented losses to this individual harrier included three plover
nests, one adult plover, and one suspected adult or juvenile plover, with additional losses suspected (Table
9, Table F.2 in Appendix F, Table H.4 in Appendix H). Unsuccessful attempts to trap this bird began 29
May and ended 17 July.

Table 11. Sightings of merlin, American kestrel, large owl spp., red-tailed hawk, northern harrier,
and peregrine in specific areas of the Southern Exclosure and Oso Flaco at ODSVRA in 2020.
Date range is from 1 March to 10 September (194-day period). Note most owl “detection” based on tracks.

American |Large owl|Red-tailed | Northern
Location Merlin | kestrel spp. hawk harrier |Peregrine| Total
6 exclosure 3 17 1 2 49 46 118
7 exclosure 4 23 1 13 47 34 122
8 exclosure 6 23 5 23 43 31 131
Boneyard exclosure 10 15 11 9 17 4 66
North Oso Flaco 10 25 1 23 21 19 99
South Oso Flaco 1 31 4 15 20 44 115
TOTAL 34 134 23 85 197 178 651
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Figure 16. Number of days large owl spp., northern harrier, peregrine, and red-tailed hawk were
detected in the Southern Exclosure and Oso Flaco at ODSVRA in 2007-20.
Date range is from 1 March to 10 September (194-day period).

Corvids (American crow and common raven)
American crows (Corvus brachyrhynchos) and common ravens are efficient predators at many tern and
plover nesting sites and can have pronounced impacts over a short period of time. In 2020, there were 17
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sightings of crows on six days, a reduction from 2019 when there were 31 sightings on 13 days (Table G.1
in Appendix G). The number of days seen in 2020 is similar to the annual average of five days (range=1-
13) for the 13-year period 2007-19 (CDPR 2007-19).

In 2020, there were 35 sightings of common raven, a 35% increase in sightings from 2019 (26 sightings)
and a 192% increase from 2018 (12 sightings) (Table G.1 in Appendix G). In 2020, documented loss to
raven included three plover nests, one egg from a nest that later hatched, and two eggs from a nest later lost
to wind all during a 25-day period from 13 April-8 May (Table 9, Table F.2 in Appendix F). Two ravens
were lethally removed from east of Oso Flaco Lake, one on 2 April and one on 15 April. On 5 May, two
more ravens were lethally removed from an area where a raven nest had previously been found
approximately 8.0 miles south of ODSVRA (Table G.2 in Appendix G). Raven sightings in sensitive habitat
declined from 21 sightings from 1 March—5 May before lethal removal to eight sightings from 6 May—11
July after lethal removal.

Gulls

In 2020, there were no documented nests lost to gull. On 10 June, a third-year western gull was observed
catching and eating a 28-day-old plover fledgling on the ground along 6 exclosure shore and was lethally
removed the same day. Plover remains found in the gut, in addition to this 28-day-old fledgling, contained
bands of a chick last seen 9 June on North Oso Flaco shoreline when 27 days old. On 10 August, an adult
western gull was observed catching and eating a one-day-old plover chick on 8 exclosure shore and was
lethally removed the same day. No additional remains were found when gut contents were examined (Table
G.2 in Appendix G, Table H.4 in Appendix H). Additional chick loss to gulls is suspected during the season.

Gulls can pose a substantial threat to snowy plover breeding success at ODSVRA, especially individual
gulls that key in on adults with broods. Such gulls can become “specialists” searching for and preying on
chicks over a wide area, and depredation events can happen quickly and easily go undetected. In 13 of the
17 years from 2004-20, gulls have been documented taking plover chicks. Between 2011-20, gulls took a
minimum of 49 plover chicks, juveniles, and unknown age birds (CDPR 2011-19).

Peregrine falcon

Peregrine falcons were commonly observed actively hunting, perching, and consuming prey in the Southern
Exclosure and Oso Flaco in 2020. Peregrines hunting in areas of nesting plovers and terns, even when not
focused on them, can cause disturbance that limits foraging time for plover chicks while increasing the risk
of broods being separated or moved. Peregrines perched in the nesting area were hazed on 28 occasions,
sometimes requiring repeated efforts before the bird left. Hazing peregrines out of sensitive areas provided
temporary relief but did not deter individual peregrines from returning to ODSVRA.

In 2020, there were 178 sightings of peregrines in the Southern Exclosure and Oso Flaco on 70 days, similar
to the previous year (189 sightings on 71 days). This is close to the average of 181 (range=38-362) sightings
from 2008-19. The average number of days peregrines were recorded during the period 2008-19 was 64
(range=22-103) (Table 12).

In 2019, a subadult female peregrine was trapped, banded with a federal band on the left leg and VID band
(W49, white characters on black band) on the right leg, and relocated 179 miles from ODSVRA after a
confirmed observation of it eating plover chicks (CDPR 2019). In 2020, this same peregrine was observed
on multiple occasions eating plovers or plover-sized prey on the Southern Exclosure and Oso Flaco
shorelines. On 16 July, the peregrine was observed with a plover juvenile on 7 exclosure shoreline. The
remains were collected and it was confirmed to be an approximately 52-day-old plover fledgling. On the
following day on North Oso Flaco shoreline, this peregrine was observed eating an adult male plover
banded bb:ar and known to be associated with a recently hatching brood of two chicks (Table H.4 in
Appendix H). (The associated chicks were found abandoned and taken to COPR for captive-rearing [see
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Table F.4 in Appendix F]). The same perergrine continued to be seen habitually hunting areas of the
Southern Exclosure and Oso Flaco and trapping was attempted, but was unsuccessful.

A minimum of six individual peregrines were identified at ODSVRA this season: one banded adult female
(VID band W49) live-trapped from ODSVRA as a subadult in 2019, one banded adult female (VID band
W48) live-trapped from ODSVRA as a subadult in 2019, one banded adult female (VID band 17D), one
adult male, one subadult, and one juvenile. The adult female with VID band 17D was banded as a nestling
in 2013 in southern California and has been seen at ODSVRA each year since 2016.

Table 12. Sightings of peregrine in specific areas of the Southern Exclosure and Oso Flaco at
ODSVRA from 2008-20.
Date range is from 1 March to 10 September (a 194-day period).

Total no.
sightings
6 7 8 Boneyard | North Oso | South Oso | (Total no. days

Year |exclosure | exclosure | exclosure | exclosure Flaco Flaco detected)
2008 11 11 5 6 4 1 38 (22)
2009 13 13 13 6 9 20 74 (36)
2010 37 29 25 11 24 18 144 (68)
2011 39 45 40 32 37 12 205 (77)
2012 41 37 31 9 27 11 156 (52)
2013 28 23 19 2 14 14 100 (41)
2014 75 85 67 11 69 55 362 (81)
2015 41 31 28 15 19 29 163 (64)
2016 54 50 45 16 32 57 254 (103)
2017 31 35 40 8 37 41 192 (67)
2018 60 55 52 17 55 56 295 (88)
2019 45 36 28 15 32 33 189 (71)
2020 46 34 31 4 19 44 178 (70)

Peregrine falcon activity at Foredune closure in 2020

In 2020, the peregrine with VID band “W49” that was documented depredating plovers in the Southern
Exclosure and Oso Flaco was seen perched on the Foredune closure west fence multiple times. This bird
was also observed eating a total of three plover chicks on the Foredune closure shoreline (1 chick from
uncertain brood on 23 July and 2 chicks from SP166 brood on 31 July) (Table H.4 in Appendix H). There
were two additional incidents of this same peregrine eating plover-sized prey on the Foredune closure
shoreline.
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RECOMMENDATIONS

Continue monitoring

Monitoring is critical for effective protection of nesting terns and plovers. As problems and threats arise for
adult birds, nests, and chicks, timely information from monitoring can help guide appropriate management
actions and evaluate the effectiveness of those actions. Monitoring efforts at ODSVRA should have
adequate funding, resources, and flexibility to address anticipated problems (e.g., nesting failure, causes of
chick loss, predator pressure) as well as unanticipated problems.

Continue banding least tern and snowy plover chicks

Continue banding least tern and snowy plover chicks to better understand chick behavior and factors
promoting or threatening survival of chicks (e.g., feeding rates for tern chicks, foraging activity and
movements of plover chicks, age and location of disappearance of different cohorts of chicks). Banding
also provides a means to document fledging success. Without this information, the seasonal productivity of
terns and plovers at ODSVRA would be unknown and management effectiveness could not be assessed.
Additionally, bands provide an opportunity to gain insight into predator impacts on chicks and fledglings.
Banding of tern and plover chicks also provides information on natal site fidelity of terns and plovers
fledged at ODSVRA, as well as migration to other sites.

Continue banding least tern chicks to individual
Beginning in 2006, least tern chicks were banded to allow individual chicks to be identified. This was done,
in part, by placing one or two different colors of tape on the federal band, creating a unique combination
for each chick. Banding to individual provides the opportunity to gain additional information that otherwise
may not be obtainable, including:

1) providing the most accurate means to count the number of juveniles produced;

2) identifying if different areas within the colony are having different fledging success during a

season;

3) identifying if broods hatching more than one chick are fledging more than one chick;

4) tracking individual chick and juvenile movement within the ODSVRA colony;

5) providing information on the length of stay of individual juveniles at the colony site after fledging;

6) tracking recruitment of juveniles into ODSVRA'’s breeding population; and

7) tracking movement of individuals to other colonies in California.
Banding to individual provides valuable information to assist in developing and assessing site management
actions directed toward the recovery of the least tern.

Continue option to band adult snowy plovers

The occurrence of abandoned plover nests can raise concern about possible mortality of adult plovers. If
elevated adult mortality rates occur or are suspected, it could prove beneficial to band certain adults. This
would allow monitors to verify if mortality was taking place and possibly identify the causes.

Provide adequate-sized bumpouts and single nest exclosures to protect least tern and snowy plover
nests and chicks in or close to the open riding area

Least tern and snowy plover nests inside the Southern Exclosure or Foredune closure, and located close to
the fence that borders the open riding area, receive temporary additional fencing to create a buffer from
recreational activities in the open riding area. These bumpouts connect to the fence adjacent to the nests
and extend into the open riding area. The protocol at ODSVRA is to provide a 328-foot (100 meter) buffer
between a tern nest and the open riding area, as recommended by CDFW, and a 100-foot buffer between a
plover nest and the open riding area. The buffer will use bumpout fencing for nests inside the Southern
Exclosure or other area not within the open riding area. A circular single nest exclosure will be used for
nests in the open riding area. For 2021, it is recommended to continue to provide a bumpout for tern nests
within 328 feet (100 meters) and for plover nests within 100 feet of the open riding area fencing. Nests in

52



the open riding area should receive a single nest exclosure with a minimum radius of 328 feet for terns and
100 feet for plovers. Bumpouts and single nest exclosures may be smaller in size only for cases where
topography will not allow the minimum size or as necessary to maintain a safe vehicle corridor adjacent to
the north and east fence, any bumpouts, and single nest exclosures. Nests will be monitored closely to assess
the adequacy of protective fencing in reducing disturbance. If necessary, bumpouts or single nest exclosures
may increase in size if disturbance to incubating birds is observed as a result of recreational activity. Tern
chicks and the night roost will also be monitored and the bumpout size may be adjusted if chicks or
nocturnal roosting terns are observed to remain within 328 feet of the eastern bumpout fence.

For plover nests in the open riding area or any area outside of the Southern Exclosure, a fence corridor that
can be closed to the public will be provided as appropriate prior to hatching and once nest is close to hatch.
This may be done by extending fencing westerly to the surf line so as to provide a secure chick travel
corridor to a protected area of shoreline for foraging habitat.

Close off sections of the shoreline in the open riding area, as necessary, to protect snowy plover broods
The shoreline is important as foraging habitat and for raising snowy plover chicks. After a nest hatches,
broods will typically move toward the closest shoreline and establish a territory. In the 2020 season, for the
first time, multiple broods were raised in the open riding area on the shoreline north of 6 exclosure. The
majority of broods originated from Foredune closure or open riding area nests, and the highest numbers of
chicks were present west of the Foredune closure. To decrease disturbance to plover broods, the Foredune
closure shoreline was closed to the public on 2 July and extended to connect with the 6 exclosure shoreline.
The area was reopened to the public on 26 August, after broods were no longer present. In 2021, it is
recommended to provide protection to broods that move into the open riding area using symbolic fencing
to close shoreline areas where broods establish territory. Closed areas will not be part of the park’s habitat
enhancement efforts. When closing areas, Staff will assist to direct traffic away from broods, move campers
as needed to clear a path for brood movement, and staff will provide temporary safe travel corridors using
cones or symbolic fencing until a brood moves to a protected shoreline.

If approved within the ODSVRA Habitat Conservation Plan (HCP), broods found in the open riding area
that are determined to be in critical danger from recreational activities, and when it is not possible for a
chick closure or travel corridor to be installed, it is recommended that chicks be captured and relocated to
an approved rehabilitation facility. Examples of circumstances where chick capture would be needed
include: broods that are found far away from any closed shoreline and surrounded by campers where a
chick corridor or closed area is not practical; chicks become separated or appear weak while moving on
their own within the riding area to a closed area; or no adult is present and chicks are unattended in the open
riding area for an extended period. If possible, USFWS and CDFW will be consulted prior to any capture
of chicks, however immediate action will be taken as necessary to avoid loss of chicks due to recreational
activities.

Continue to use heavy equipment to maintain the effectiveness of the Seasonal Exclosure perimeter
fence protecting terns and plovers breeding in the Southern Exclosure and North Oso Flaco

The Seasonal Exclosure protected area (within Southern Exclosure and North Oso Flaco) is important in
discouraging coyotes from entering nesting and chick-rearing habitat, as well as to limit vehicle and human
trespass. The fence is installed in February to be six feet above the surface (using two layers of fencing)
and buried a minimum of eight inches. High winds at ODSVRA can cause gaps or blowouts at the bottom
of the fence, and the fence is prone to falling down if not repaired in a timely manner. Other areas will
become buried by sand which creates low sections in the fence. Coyotes will take advantage of the gaps
and low spots to enter the exclosure, making nests and chicks vulnerable to predation. Additionally, gaps
and downed fence can cause trespass issues. From 1 March to 15 June 2020, and in the years past, heavy
equipment was used to repair and maintain the fence for the nesting season by pushing or pulling sand away
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from the fence, usually once per week on the eastern fenceline that borders the open riding area, or more as
needed to maintain the fence for predator control.

The use of heavy equipment to maintain the exclosure fence was halted after 16 June 2020 as required by
the CCC. Hand crews were instead used for some fence repairs, but this method takes much more time, and
causes more disturbance to nests. On two occasions (9 and 30 July), the CCC allowed ODSVRA to use
heavy equipment to repair the eastern exclosure fence, which had been in disrepair for long periods, but
this was not effective to maintain the fence for the later part of the nesting season. Without the weekly use
of heavy equipment, the fence quickly became buried or undermined within a short period after the two
days of equipment use, resulting in gaps, low areas, and even areas where the fence was close to falling
over, making the exclosed least tern and snowy plover nests and chicks vulnerable to coyote entry.

The limit on use of heavy equipment to maintain the exclosure fence after 16 June highly impacted the
predator control efforts for the 2020 season, was detrimental to ongoing predator management efforts, and
has the potential to have serious impacts to nesting and chick fledging success at our site. During the period
from 7 July to 30 September, coyote tracks were documented within the Seasonal Exclosure on 10 days,
recorded on 12 occurrences, and two coyotes persistently entering the exclosure were lethally removed. For
2021, it is recommended to continue to use heavy equipment to cover gaps or pull sand away from heavily
buried areas on a weekly basis to maintain the fence. Prior to equipment use, staff scans the area within and
outside the exclosure fence line to determine if there is nesting activity near the fence, the area is monitored
closely during operation to avoid any impacts to terns or plovers, and any sensitive areas are avoided by
the equipment operator.

Continue to enhance habitat in the Southern Exclosure by distributing natural materials and increase
efficiency with the help of maintenance staff and heavy equipment

Natural materials such as driftwood, woodchips, and wrack (surf-cast kelp) should be distributed in large
amounts within the exclosures (including the shoreline) to enhance habitat features. Exclosure areas with
lower productivity should be identified, and additional habitat enhancement activities should be explored
and tested, with the goal of improving nesting and chick-rearing habitat in these areas. Since 2002, wrack
has been gathered into trucks or trailers and unloaded into the exclosure by hand. Since 2008, woodchips
have been loaded into trucks or trailers using ODSVRA heavy equipment operators and distributed by hand
into the exclosure. Past attempts to utilize heavy equipment to collect and distribute large amounts of wrack
from the open riding area to the seasonal exclosure shoreline resulted in more sand than wrack being
collected when compared to hand collection. Additionally, in 2018 and 2019, ODSVRA heavy equipment
operators used a dump truck to transport and unload large piles of woodchips but these piles still needed to
be distributed by hand within our exclosure. The dump truck was not equipped for use in 2020.

In 2021, it is recommended that methods to better use heavy equipment for wrack collection and woodchip
dispersal should be further explored. The goal would be to increase staff efficiency, allow larger amounts
of wrack and woodchips to be dispersed, a broader distribution of material to provide shelter from wind
and cover from predators, and help maintain larger populations of invertebrate prey over a broader area for
snowy plover chicks, fledglings, and adults. The use of heavy equipment also needs to be balanced with
other operational needs in the park.

Wrack and woodchip additions could occur during the winter or prior to 1 March if materials and staff
levels allow. As time permits, it is recommended to place large wrack piles in the winter or at the beginning

of the season in the area where the seasonal exclosure will be located.

Experiment with vegetation and topography manipulation in the Southern Exclosure to improve
nesting habitat
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Over the last several years there are areas that have developed dense vegetation within 6, 7, and 8
exclosures, and topography is very severe in areas of 8 exclosure. There is a noticeable decrease in nests
where these conditions occur, partly because the substrate is not appropriate for nesting and partly because
the large dune hummocks attract avian predators as perch locations. The foredune plants that have persisted
in the exclosure include mainly sea rocket (Cakile maritima), beach bur (Admbrosia chamissonis), and
Coastal sand verbena (4bronia latifolia). Experimental habitat manipulation is recommended for 2021 to
improve nesting habitat focusing on removal of the nonnative sea rocket and larger dune hummocks.
Modification of the habitat would use heavy equipment within a 200-foot area (approximately one acre) in
6, 7, and 8 exclosures (three test plots) to remove a portion (30-50%) of the existing vegetation and level
out the dunes where vegetation is removed. The goal would be to create a mosaic of plants and open area
attractive to snowy plovers for nesting. Prior to any habitat manipulation, park staff familiar with foredune
plant species will verify sensitive listed plant species are absent and identify test areas dominated by sea
rocket. The habitat manipulation will occur during the early season habitat enhancement and prior to any
nest establishment. Monitors will document changes in tern and plover nesting numbers and nest fates in
the experimental treatment areas.

Continue to implement and monitor wrack addition to the Southern Exclosure shoreline and
inoculation with wrack-associated invertebrates as a means to restore invertebrate species and
biomass (these invertebrates are part of the prey base for snowy plover chicks, juveniles, and adults)
A five-year study (2007-11) by Drs. Jenifer Dugan and Mark Page, researchers from the Marine Science
Institute at the University of California Santa Barbara (UCSB), examined the responses of invertebrate
numbers and diversity in areas where wrack was added to the Southern Exclosure shoreline throughout the
breeding season. The unpublished results indicated that the seven-month seasonal closure (March-
September) is not a sufficient period of time for invertebrates to effectively and naturally recover species
diversity and abundance on the Southern Exclosure shoreline following five months of recreational use.
Invertebrate sampling is done (by Dr. Dugan through 2012 and by park staff since 2013) with one series of
transects at the beginning of the season and repeated once at the end of the season. The survey is comprised
of 10 transects in the Southern Exclosure and three transects in North Oso Flaco (as a control) and samples
are sent to Dr. Dugan for analysis. Since 2012, park staff has inoculated wrack added to the shoreline with
invertebrates following protocols developed by UCSB. For 2021, it is recommended to continue these
inoculation protocols and to continue the beginning and end of season sampling.

Continue to evaluate physical features of the nesting and chick-rearing habitat in the Southern
Exclosure using drone/Unmanned Aircraft Systems (UAS) equipment

Beginning in 2018, drone equipment was used to experiment with photographing the Southern Exclosure
habitat at the beginning and end of season. Flights in 2020 were performed 11-12 February, 19-20 March,
and 4 September, prior to any nests established and after nests hatched and chicks fledged from the flight
area. All areas with drone flights were continuously monitored for snowy plovers and their behavior. Snowy
plovers generally showed no signs of disturbance, did not flush, but occasionally would crouch in reaction
to the drone flights. The information collected during flights record placement of enhancement materials
distributed by staff and can be used to assess nesting habitat. It is recommended for 2021 to perform
beginning and end of season drone flights, using protocols previously developed in consultation with
USFWS. It is recommended to continue scheduling early season drone flights prior to the initiation of nests
and end of season flights after the last chick has fledged from the area. If approved within the HCP and in
consultation with USFWS, ODSVRA will include in our management the use of drone flights during the
nesting season.

Continue weekly gull surveys at the trash dumpster area

Full park monthly gull surveys were done from 2008-15 and daily gull surveys at the trash dumpster area
at marker post 2 were done from 2014-17. Beginning in 2018, surveys were limited to one to two surveys
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per week at the trash dumpster area. For the 2021 season, it is recommended to conduct two gull surveys
per week at the trash dumpster area (see Monitoring and Management section for survey details).

Continue to look for an appropriate design to cover trash dumpsters

The predator management strategy at ODSVRA includes methods to discourage attracting predators to the
site. The large trash dumpsters (22 feet long, eight feet wide, and four foot high with 20 cubic yards
capacity) located near marker post 2 attract a large number of gulls landing on and foraging in the
dumpsters. In a normal year when the park is open to vehicular activity, four to six dumpsters are present
during the busy summer months, which attracts hundreds of gulls when the park is open. The maximum
number of gulls present at one time at the dumpster area during the 2019 nesting season was 297 on 7 July.
Since the park closed to camping in 2020, less trash was produced and gull numbers during the season were
much lower in the trash area, with a max of 90 gulls on 14 June.

Experimental trash dumpster covers of different configurations were installed and tested in 2012 and 2016,
but the designs presented logistical and operational challenges and were discontinued. In 2020, ODSVRA
has been working with the local trash company and they provided a new trash cover design that was installed
on the beach by 30 October. This new design is being monitored to see if it meets park requirements. It is
recommended for 2021 to cover all the trash dumpsters in the marker post 2 area in a design to exclude
gulls and continue to monitor them. Any field observations of operational issues that arise should be
addressed and designs modified, as necessary, to meet the needs of ODSRVA staff and visitors.
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Ongoing management actions that will continue in 2021

The following are part of our ongoing management actions and monitoring procedures for which a specific
recommendation is no longer necessary (see Monitoring and Management Actions section for more detail).
Background information and justifications for these management actions have been discussed in detail in
previous annual reports.
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Oso Flaco area protection will continue at the same monitoring and management level as set in 2005
(Site Description).

The Arroyo Grande Creek protected area will be clearly delineated as a closed area around the Arroyo
Grande Creek and lagoon by using posts, symbolic rope, and signs, as practiced since 2006 (Site
Description).

Night vision equipment will continue to be used for monitoring the least tern night roost. Night vision
goggles were used for monitoring since 2007 and a thermal scope (Trijicon REAP-IR) was used in
2019. Night surveys were not performed in 2020 to avoid hazardous dune driving conditions at night.
For 2021, the thermal scope will continue to be used and additional equipment options will be explored.

Continue monitoring least tern juveniles and the night roost. Continue monitoring foraging activity at
nearby freshwater lakes, if time allows.

Continue use of motion detector cameras for nest monitoring and train and permit additional monitoring
staff as needed.

Continue to use an anemometer with data logger from a wind tower to record daily wind speeds and
direction.

Continue option to use tern chick shelters.

Continue option to use least tern chick fencing on the east side of the exclosure and a method to maintain
the tern chick fencing will continue to be explored.

Predator monitoring and management actions that have been in place since 2003 and 2004 will
continue.

The Seasonal Exclosure protected area will include the use of increased fence height as practiced since
2006 and use of aprons as used since 2007 to improve the effectiveness of the perimeter fence in
protecting breeding terns and plovers.

The Southern Exclosure and North Oso Flaco shoreline will continue to be protected; this includes
maintaining the posts and rope at marker post 6 and Oso Flaco boardwalk intertidal zones to minimize
trespass, which has been part of the management actions in these locations since 2008.

Continue to position a large section of the 6 and 7 shoreline exclosure fence further east (inland by
approximately 100 feet of the pre-2012 shoreline fence location) to provide a wider functional shoreline
habitat. The shoreline fence should continue to be installed last (after all other fencing is installed) and
as close to 1 March as possible to lessen the chance of storm-driven high surf damaging the fence.

Continue use of 10-foot by 10-foot single nest exclosures with net tops, circular exclosures with net
tops, and mini-exclosures as needed to protect nests from mammalian and avian predators. These small
exclosures are not without risks to incubating adults and we will continue to closely monitor and
evaluate their use.

Surveys for plovers will continue during the nonbreeding season. These weekly surveys have been
conducted since the winter of 2009-10.

Continue to maintain option to salvage and rescue eggs, chicks, juveniles, and adults under very limited
circumstances.
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Continue to document impacts and, when possible, reduce disturbance caused by low-flying aircraft
over the Southern Exclosure and Oso Flaco.

Continue to work to address water quality issues at Oso Flaco Lake.

Continue to work on outreach methods and informational signage at ODSVRA to increase public
awareness of threats to nesting and roosting terns and plovers.

Efforts to hire and retain skilled monitors throughout the year will continue at ODSVRA.
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APPENDICES

APPENDIX A. CALIFORNIA LEAST TERN NESTS AT ODSVRA 1N 2020.
Least tern chicks were banded with white over orange vinyl tape on a size 1A blank aluminum band on the left leg and a size 1A numbered aluminum federal band
on the right. Color tape was placed on the federal band to create combinations unique to individual. Chicks were weighed immediately prior to banding, typically
at one to three days old. Six chicks from six hatching nests were not banded. Three unbanded chicks were confirmed to fledge. Evidence supports these three
unbanded fledglings originated at ODSVRA. Information on adult pair is provided where known. Sex of adults is typically not known.
Nest protection type: see Management Actions for description of Seasonal Exclosure, single nest exclosure (excl.), symbolic fence, and bumpout.

Location: 6 = 6 exclosure, 7 = 7 exclosure, 8 = 8 exclosure

U = unbanded
unk = unknown

na = estimated date not available due to insufficient information

? = unconfirmed band combinations or colors

Chick band
Est. Fate No. chicks combination Nest
initiation date No. (no. and weight Confirmed protection
Nest | Location | Adult pair date Nest fate (est.) eggs fledged) (grams) fledged type Notes
Bumpout Chick banded w/o:w last
(b:w/b)? w/o:w (5.0) Seasonal seen on 17 June at 1 day
1 7 U 22 May Hatch 15 Jun 2 2(1) w/o:b (6.3) w/o:b Exclosure old.
Bumpout
w:gly Seasonal One egg abandoned post-
2 7 U 23 May Hatch 15 Jun 2 1(1) w/o:r (6.0) w/o:r Exclosure term.
Seasonal
3 7 u? 19 May Hatch 12 Jun 1 1(1) a:o/w (4.6) a:o/w Exclosure
On 26 May, nest found at 1
On or Failed, Bumpout egg and seen incubated for
prior to unknown Seasonal a 4-day period from 26-29
4 7 Banded 26 May cause 30 May 1 0(0) Exclosure June.
Chick banded w/o:p last
w/o:p (4.9) Seasonal seen on 27 June at 10 days
5 7 Banded 25 May Hatch 16 Jun 2 2(1) w/o:y (7.3) w/o:y Exclosure old.
Both chicks last seen when
banded on 18 June at 1 day
old. On 23 June, w/o:a chick
Bumpout found dead in 6 exclosure
w/o:n (5.3) Seasonal (see Table H.3 in Appendix
6 6 Banded 25 May Hatch 17 Jun 2 2 (0) w/o:a (5.8) Exclosure H).
w/o:g (8.9) w/o:g Seasonal
7 7 25 May Hatch 15 Jun 2 2 (2) w/o:w/g (5.8) w/o:w/g Exclosure
Bumpout
w/o:rly (7.1) w/o:rly Seasonal
8 6 26 May Hatch 18 Jun 2 2(2) w/o:alw (6.0) w/o:alw Exclosure
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Appendix A. California least tern nests at ODSVRA in 2020 (continued).

Chick band
Est. Fate No. chicks combination Nest
initiation date No. (no. and weight Confirmed protection
Nest | Location | Adult pair date Nest fate (est.) eggs fledged) (grams) fledged type Notes
Bumpout
U w/o:w/r (5.6) w/o:w/r Seasonal
9 6 o/g:b/w 26 May Hatch 17 Jun 2 2 (2) w/o:k (5.7) w/o:k Exclosure
Chick banded w/o:y/r last
w/o:g/w (5.6) Seasonal seen on 22 June at 3 days
10 6 26 May Hatch 18 Jun 2 2 (1) w/o:y/r (5.3) w/o:g/w Exclosure old.
Bumpout
o:b/w w/o:b/a (7.3) Seasonal Both chicks last seen on 21
11 7 U 26 May Hatch 20 Jun 2 2 (0) w/o:r/b (5.1) Exclosure June at 0 and 1 day old.
Nest found at 2 eggs and
seen incubated for a 46-day
period from 27 May to 11
July. Nest last seen with 2
eggs on 17 June, had 1 egg
Bumpout on 8 July, and no egg found
b/?:g Abandoned Seasonal when nest walked to 2
12 7 U 27 May post-term 12 Jul 2 0 (0) Exclosure September.
Bumpout
Seasonal
13 7 27 May Hatch 18 Jun 1 1(1) w/o:b/w (5.3) w/o:b/w Exclosure
Bumpout
b? or Seasonal
14 7 (a/b)?:gly 26 May Hatch 16 Jun 1 1(1) w/o:l (5.5) w/o:l Exclosure
ylg:w w/o:0 (5.3) w/o:0 Seasonal
15 7 U 24 May Hatch 14 Jun 2 2 (2) w/o:v (4.9) w/o:v Exclosure
Nest seen incubated for a
10-day period from 29 May
to 7 June. Lost during a
Failed, Bumpout period of high winds and
unknown Seasonal high nest loss to harrier
16 7 29 May cause 8 Jun 2 0 (0) Exclosure predation.
Chick banded w/o:a/b last
w/o:b/r (7.7) Seasonal seen on 21 June at 2 days
17 7 29 May Hatch 19 Jun 2 2(1) w/o:a/b (8.3) w/o:b/r Exclosure old.
Bumpout
oly:blw w/o:y/g (6.0) w/o:y/g Seasonal
18 6 U 29 May Hatch 22 Jun 2 2(2) w/o:o/a (8.1) w/o:o/a Exclosure

63




Appendix A. California least tern nests at ODSVRA in 2020 (continued).

Chick band
Est. Fate No. chicks combination Nest
initiation date No. (no. and weight Confirmed protection
Nest | Location | Adult pair date Nest fate (est.) eggs fledged) (grams) fledged type Notes
Nest seen incubated for a
10-day period from 29 May
to 7 June. On 9 June, 2
eggs found buried and reset
in nest bowl. No evidence of
adult attendance
subsequently. Lost during a
On or Bumpout period of high winds and
prior to Seasonal high nest loss to harrier
19 6 28 May Wind 8 Jun 2 0 (0) Exclosure predation.
w/o:bly (6.8) w/o:bly Seasonal
20 6 28 May Hatch 18 Jun 2 2(2) w/o:y/b (5.4) w/o:y/b Exclosure
Chick last seen when
Bumpout banded on 22 June at 2
Seasonal days old. One egg
21 6 U 28 May Hatch 20 Jun 2 1(0) w/o:g/r (10.3) Exclosure abandoned post-term.
On 30 May, nest visible with
1 egg, visible with 2 eggs on
15 June, and seen
incubated for an 18-day
period from 30 May to 16
June. Fate occurred during
Bumpout a period of high winds and
Seasonal high nest loss to harrier
22 6 U 30 May Unknown 18 Jun 2 0 (0) Exclosure predation.
Bumpout
U w/o:wly (6.4) w/o:wly Seasonal
23 7 w/b:w/g 28 May Hatch 18 Jun 2 2 (2) w/o:w/a (8.1) w/o:w/a Exclosure
Bumpout
y/g:w/b Seasonal
24 6 wi(w/b)? 30 May Hatch 24 Jun 2 1(1) w/o:alo (8.7) w/o:alo Exclosure One egg with unknown fate.
Bumpout Both chicks last seen when
w/o:r/o (6.6) Seasonal banded on 25 June at 2
25 6 Banded 1 Jun Hatch 23 Jun 2 2 (0) w/o:0/r (8.9) Exclosure days old.
Chick banded w/o:y/a last
seen on 26 June at 3 days
Bumpout old and w/o:aly chick last
w/o:y/a (11.7) Seasonal seen on 8 July at 16 days
26 6 w/?:gly 31 May Hatch 22 Jun 2 2 (0) w/o:aly (13.7) Exclosure old.
Nest seen incubated for a 5-
day period from 2-6 June,
and 1 egg present on 3
On or Failed, Bumpout June. Lost during a period of
prior to 2 unknown Seasonal high winds and high nest
27 6 Jun cause 7 Jun 1 0 (0) Exclosure loss to harrier predation.
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Appendix A. California least tern nests at ODSVRA in 2020 (continued).

Chick band
Est. Fate No. chicks combination Nest
initiation date No. (no. and weight Confirmed protection
Nest | Location | Adult pair date Nest fate (est.) eggs fledged) (grams) fledged type Notes
Nest seen incubated for a 8-
On or Bumpout day period from 1-8 June.
prior to Seasonal No eggs found when walked
28 6 31 May Depredated 9Jun 2 0(0) Exclosure to 9 June.
Bumpout
w/o:w/b (6.0) w/o:w/b Seasonal
29 7 27 May Hatch 17 Jun 2 2(2) w/o:r/iw (6.5) w/o:rlw Exclosure
Bumpout One unbanded chick last
U U Seasonal seen on 26 June at 3 days
30 6 U 2 Jun Hatch 23 Jun 2 2(1) U U Exclosure old.
Bumpout
w/o:w/o (12.6) w/o:w/o Seasonal
31 6 s:b 30 May Hatch 20 Jun 2 2(2) w/o:o/w (11.5) w/o:o/w Exclosure
Bumpout Chick banded w/o:b/o last
Banded w/o:b/o (9.4) Seasonal seen when banded on 24
32 6 U 1 Jun Hatch 22 Jun 2 2(1) w/o:0/b (6.2) w/o:o0/b Exclosure June at 1 day old.
Bumpout
w/o:r/a (7.1) w/o:r/a Seasonal
33 6 y/g:wir 31 May Hatch 23 Jun 2 2(2) w/o:alr (8.1) w/o:alr Exclosure
Chick banded w/o:0ly last
r/'w:w/b w/o:oly (14.8) Symbolic seen on 26 June at 5 days
34 6 b/w:gly 30 May Hatch 20 Jun 2 2(1) w/o:y/o (17.8) w/o:y/o fence old.
Bumpout Chick banded w/o:r/g last
w/o:r/g (5.8) Seasonal seen on 27 June at 5 days
35 6 31 May Hatch 21 Jun 2 2(1) w/o:gly (8.0) w/o:gly Exclosure old.
Abandoned, Nest seen incubated for a
On or unknown if 10-day period from 6-15
prior to 6 pre- or Symbolic June. On 7 August, 2 eggs
36 6 Banded Jun post-term 16 Jun 2 0(0) fence found 50% buried.
Bumpout
?:ylgly Seasonal One egg not found post-
37 6 U 8 Jun Hatch 30 Jun 2 1(1) w/o:g/b (7.9) w/o:g/b Exclosure term.
Abandoned, Nest seen incubated for a 4-
Onor unknown if Bumpout day period from 11-14 June.
prior to pre- or Seasonal On 12 August, 3 eggs found
38 6 10 Jun post-term 15 Jun 3 0(0) Exclosure on surface of sand.
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Appendix A. California least tern nests at ODSVRA in 2020 (continued).

Chick band
Est. Fate No. chicks combination Nest
initiation date No. (no. and weight Confirmed protection
Nest | Location | Adult pair date Nest fate (est.) eggs fledged) (grams) fledged type Notes
Nest established within
existing plover nest
exclosure (SP141). On 17-
18 July, expanded area of
symbolic fence added.
Chick banded w/o:0/g lost
band from right leg. Both
Single nest chicks last seen on 22 July
excl. at 6 days old 400 feet
U w/o:- (5.1) Symbolic southwest of nest within the
39 ORA w/b:w 23 Jun Hatch 16 Jul 2 2 (0) w/o:b/g (6.6) fence Southern Exclosure.
Bumpout One unbanded chick last
U Seasonal seen on 18 July at 1 day
40 6 (w/r:w/b)? 24 Jun Hatch 17 Jul 3 1 (unk) U Exclosure old.
Bumpout
y/r:gly w/o:g/a (9.1) Seasonal Chick banded w/o:g/a last
41 7 y/g:w/b 25 Jun Hatch 16 Jul 2 2(1) w/o:y/w (10.6) w/o:y/w Exclosure seen at 2 days old.
One unbanded chick last
seen on 21 July at 1 day
old. On 22 July, small
unbanded chick found dead
in 7 exclosure at nest site
Seasonal (see Table H.3 in Appendix
42 7 28 Jun Hatch 20 Jul 1 1(0) U Exclosure H).
Bumpout
b/rylg U U Seasonal
43 7 U 26 Jun Hatch 17 Jul 2 2 (2) U U Exclosure
Bumpout
w:gly w/o:alg (6.2) Seasonal Chicks last seen on 22 July
44 6 (9/y)?:- 24 Jun Hatch 15 Jul 2 2 (0) w/o:g/o (8.6) Exclosure at 6 and 7 days old.
Nest seen incubated for a
14-day period from 3-16
July. No incubation
Abandoned, confirmed during period
On or unknown if from 17-21 July. On 27 July,
U prior to 3 pre- or Seasonal 1 egg found on surface of
45 7 y/g:w/b Jul post-term 17 Jul 1 0(0) Exclosure sand.
On 7 July, nest found at 1
On or Failed, egg and seen incubated for
prior to 7 unknown Symbolic a 5-day period from 7-11
46 6 ?:w/b Jul cause 12 Jul 1 0(0) fence July.
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Appendix A. California least tern nests at ODSVRA in 2020 (continued).

Chick band
Est. Fate No. chicks combination Nest
initiation date No. (no. and weight Confirmed protection
Nest | Location | Adult pair date Nest fate (est.) eggs fledged) (grams) fledged type Notes
Chick banded w/o:w/b/w
had leg wound on back of
ankle joint and was last
Bumpout seen on 24 July at 2 days
(gly:oly)? w/o:w/r/w (10.7) Seasonal old (see Table H.1 in
47 7 U 30 Jun Hatch 21 Jul 2 2 (1) w/o:w/b/w (8.1) w/o:w/r/w Exclosure Appendix H).
On or Nest seen incubated for a 2-
prior to Seasonal day period from 19-20 June.
48 6 19 Jun Unknown 21 Jun 1 0 (0) Exclosure One egg unknown fate.
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APPENDIX B. SNOWY PLOVER NESTS AT ODSVRA IN 2020.

Plover chicks were banded to brood. Split hatch noted for nests when hatching of all chicks in the brood may have occurred over more than one day. The majority of

unbanded chicks were not banded to avoid disturbing nearby young snowy plover broods.

In reading the codes of color-banded birds the left leg is shown first and separated by a colon from the right leg. If two bands are on a single leg the upper band is shown
first. Colors for letter codes: a = aqua (light blue), b = dark blue, g = dark green, | = lime (light green), k = black, n = brown, o = orange, p = pink, r = red, s = silver (bare

metal federal band), v = violet, w= white, y = yellow.

Location: 6 = 6 exclosure, 7 = 7 exclosure, 8 = 8 exclosure, BY = Boneyard exclosure, NOF = North Oso Flaco, SOF = South Oso Flaco, ORA = open riding area, Foredune

= Foredune closure, Veg Island = Pawprint revegetation area.

Adult pair: M = male, F = female, U = unbanded

Nest protection type: see Management Actions for description of Seasonal Exclosure, circular exclosure (excl.), mini-exclosure, single nest exclosure, symbolic fence, and
bumpout.

na = estimated date not available due to insufficient information

? =unconfirmed band combinations or colors
> = minimum of one or two eggs in nest and unable to confirm final egg number

Nest

Location

Adult pair

Est.
initiation
date

Nest fate

Fate
date
(est.)

No.
eggs

No. chicks
(no.
fledged)

No. chicks
banded and
combination

Nest
protection type

Notes

21 Mar

Hatch

24 Apr

2(2)

2 bb:aa

Bumpout,

Seasonal Exclosure

One egg (without cracks) abandoned
post-term. Brood raised on northern
6 exclosure shoreline near the open
riding area. On 8 to 10 May, staff
moved brood from north of marker
post 6 shoreline to the south and
brood raised in areas open and
closed to the public. On 5 May, male
adopted a 4-day-old unbanded chick
from SP65. This chick fledged.

ey
TN AT
ClcCc

14 Mar

Unknown

21 Apr

0 (0)

Seasonal Exclosure

Nest fate occurred during period of
nest loss to raven.

25 Mar

Unknown

23 Apr

0(0)

Seasonal Exclosure

On 21 April, a raven was observed
near nest pecking at ground. On 22
April, plover seen on nest, and on 23
April, no eggs and no nest bowl were
present. Nest fate occurred during
period of nest loss to raven.

29 Mar

Hatch

2 May

3(3)

3 bb:ag

Seasonal Exclosure

29 Mar

Hatch
(Split)

3 May

3(3)

3 bb:bv

Seasonal Exclosure

Raised in area on 6 exclosure
shoreline with high brood density. On
multiple occasion chicks were seen
mixing with chicks from other broods.

=T
&dc

4 Apr

Depredated,
avian

19 Apr

0(0)

Symbolic fence

On 12 April, camera confirmed raven
eating 2 of 3 eggs in nest bowl.
Adults incubate remaining egg until
19 April and egg missing on 20 April.
Lost during period of nest loss to
raven.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Est. Fate No. chicks No. chicks
initiation date No. (no. banded and Nest
Nest Location | Adult pair date Nest fate (est.) eggs fledged) combination protection type Notes
On 22 April, common raven seen
landing at nest and eating egg. On
F=U Hatch 23 April, 2 eggs remain in nest bowl
7 6 M=U 6 Apr (Split) 8 May 3 2(1) 2 bb:ra Seasonal Exclosure and both hatched.
F=Banded Depredated,
8 SOF M=U 7 Apr raven 13 Apr 2 0(0) Symbolic fence
On 12 April, 2 eggs present 8 inches
apart and 1 foot downhill from the
original nest location. Both eggs
placed together in created nest bowl.
On 13 April, bird observed on nest
F=U Depredated, and 3 eggs present. Lost during
9 NOF M=U 7 Apr avian 14 Apr 3 0(0) Symbolic fence period of nest loss to raven.
Raised in area on 6 exclosure
shoreline with high brood density. On
F=rr:bb Hatch Mini-exclosure, multiple occasions chicks seen
10 6 M=vg:ay 6 Apr (Split) 9 May 3 3(1) 3 vviva Seasonal Exclosure mixing with chicks from other broods.
On 15 April, camera confirmed adult
female carrying 1 egg away from
nest bowl and nest not seen
incubated subsequently. On 16 April,
1 egg at nest bowl and second egg
(suspected cracked from visual
observation) found approximately 15
F=pv:aw Abandoned feet away with dried yolk material
11 6 M=U na pre-term 16 Apr 2 0(0) Seasonal Exclosure and wet sand adhering to shell.
F=U Depredated, On 22 April, camera confirmed raven
12 8 M= na raven 22 Apr 3 0(0) Seasonal Exclosure eating eggs at nest.
F=U
13 7 M=U 31 Mar Hatch 2 May 3 3(2) 3 bb:bo Seasonal Exclosure
F=U
14 BY M= 8 Apr Wind 28 Apr 3 0(0) Seasonal Exclosure
Nest known only by direct
observation of raven eating egg(s) at
= Depredated, nest bowl and adult plover observed
15 6 M=U na raven 13 Apr 21 0(0) Seasonal Exclosure carrying egg shell away after.
= Depredated, Lost during period of nest loss to
16 8 = 5 Apr avian 18 Apr 3 0(0) Seasonal Exclosure raven.
F=U Hatch
17 6 M=U 7 Apr (Split) 9 May 3 2 (2) 2 unbanded Symbolic fence One egg unknown fate.
F=(vv)?:9(9)? Circular excl. with top,
18 8 M=vg:vy 9 Apr Hatch 11 May 3 3(2) 3 unbanded Symbolic fence
F=vg:rg Depredated, Lost during period of nest loss to
19 SOF M= na avian 19 Apr 21 0(0) Symbolic fence raven.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Est. Fate No. chicks No. chicks
initiation date No. (no. banded and Nest
Nest Location | Adult pair date Nest fate (est.) eggs fledged) combination protection type Notes
On 23 April, camera shows 1 egg
being buried during high winds, and 2
eggs observed at nest 30 April. On 6
May, camera shows 3 eggs at nest,
suggesting 1 egg buried for
undetermined period of time. One
F=U egg (without cracks) abandoned
20 6 M=U 11 Apr Hatch 13 May 3 2 (0) 2 unbanded Seasonal Exclosure post-term.
Two eggs (without cracks)
abandoned post-term. On 11 May,
staff attempted to move the attending
adults and single chick brood south
to an area closed to the public, but
they returned north on the same day
F=ga:wy Mini-exclosure, and remained in area until chick
21 6 M=U 7 Apr Hatch 9 May 3 1(1) 1 bb:gl Seasonal Exclosure fledged.
F=U Abandoned
22 7 M=U 14 Apr pre-term 25 Apr 3 0(0) Seasonal Exclosure
F=U
23 6 M=U 7 Apr Hatch 9 May 3 3(3) 3 vvivg Seasonal Exclosure
Nest last attended on 18 April. Two
eggs last seen 20 April. On 23 April,
1 egg found partially buried 15 feet
from nest with a crack, leaking yolk
and with adhering sand. Nest fate
F=ga:pr occurred during period of nest loss to
24 SOF M=pg:ow na Unknown 19 Apr 2 0(0) Symbolic fence raven.
F=U Hatch 2 vv:ga Mini-exclosure,
25 6 M=pv:rb 17 Apr (Split) 19 May 3 3(0) 1 unbanded Seasonal Exclosure
F=gg:gr
26 6 M=U 20 Apr Hatch 23 May 3 2(0) 2 unbanded Seasonal Exclosure One egg abandoned post-term.
Brood raised in area open to the
public. On 27 May, one 11-day-old
chick found dead and remaining 2
chicks separated from one another
with associated adult attending only 1
F=vg:bw Mini-exclosure, of the chicks. Chicks reunited same
27 6 M=gg:ww 14 Apr Hatch 16 May 3 3(2 3 vg:gv Seasonal Exclosure day and both fledged.
F=U Circular excl. with top,
28 SOF M=U 13 Apr Wind 26 Apr 3 0(0) Symbolic fence
On 8 August, small bb:wg 3- or 4-
day-old chick carcass found on 6
exclosure shoreline (see Table H.5 in
Appendix H). On 10 June, a bb:wg
28-day-old fledgling observed
F=U Hatch depredated by a western gull (see
29 6 M=U 10 Apr (Split) 12 May 3 3(2) 3 bb:wg Symbolic fence Table H.4 in Appendix H).
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Est. Fate No. chicks No. chicks
initiation date No. (no. banded and Nest
Nest Location | Adult pair date Nest fate (est.) eggs fledged) combination protection type Notes
Failed,
F=U unknown Lost during period of nest loss to
30 NOF M= na cause 23 Apr 1 0(0) Seasonal Exclosure raven.
F=nr:br Brood raised in area open to the
31 6 M=gg:bb 23 Apr Hatch 25 May 3 3(1) 3 vg:bv Seasonal Exclosure public.
F=bb:ba Hatch 2 bb:og Mini-exclosure,
32 7 M=pg:yb 20 Apr (Split) 22 May 3 3(1) 1 unbanded Seasonal Exclosure One banded chick fledged.
On 23 May, 1 hypothermic chick at
nest banded and black dots added to
bands with black felt tip pen. All 3
chicks last seen 3 June at 12 and 13
F=ga:ry Hatch days old. Brood raised in area open
33 Foredune | M=U 20 Apr (Split) 22 May 3 3(2) 3 bb:ww to the public.
F=pv:by
34 6 M=U 25 Apr Wind 28 Apr 2 0(0) Seasonal Exclosure
On 25 April, nest found at 2 eggs in
area open to the public and protected
with symbolic fencing until replaced
Bumpout, with a bumpout on 7 May. Circular
F=pv:aw Circular excl. with top, | exclosure installed 28 April. Brood
35 ORA M=U 22 Apr Hatch 24 May 3 3(2) 3 ga:vg Symbolic fence raised in area open to the public.
Sometime between 7 and 17 May 2
eggs no longer present. Nest not
observed incubated after 15 May. On
17 May, 1 egg on surface of sand
with no nest bowl or plover tracks at
egg, abandoned pre-term. Nest fate
F=U? occurred during period of wind and
36 6 M=U? 26 Apr Depredated 16 May 3 0(0) Seasonal Exclosure nest loss to harrier.
On 28 April, 1 egg unburied and
F=U Hatch 2 vg:gy Bumpout, placed in nest bowl. Unbanded chick
37 7 M=pg:by 27 Apr (Split) 30 May 3 3(1) 1 unbanded Seasonal Exclosure fledged.
= Lost during period of nest loss to
38 7 M= 28 Apr Depredated 18 May 3 0(0) Seasonal Exclosure harrier.
F=rr:bw
39 7 M=ny:wg 27 Apr Hatch 29 May 3 3(1) 3 ga:ag Symbolic fence
On 8 May, nest protected with mini-
exclosure until replaced with a
F=U Circular excl. with top, | circular exclosure on 21 May. Two
40 NOF M=bb:ar 27 Apr Hatch 30 May 3 1(0) 1 unbanded Symbolic fence eggs abandoned post-term.
= Overwash by
41 NOF = 27 Apr tide 7 May 22 0(0) Symbolic fence
F=nb:oy
42 7 M=gg:ww 26 Apr Hatch 28 May 2 1(1) 1 vv:by Seasonal Exclosure On 6 May, 1 egg missing pre-term.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Nest

Location

Adult pair

Est.
initiation
date

Nest fate

Fate
date
(est.)

No.
eggs

No. chicks
(no.
fledged)

No. chicks
banded and
combination

Nest
protection type

Notes

43

ORA

28 Apr

Hatch

30 May

2(2)

2 wirv

Bumpout,
Symbolic fence

On 28 April, nest found at 1 egg in
area open to the public and protected
with symbolic fencing until replaced
with a bumpout on 12 May. One egg
abandoned post-term. Brood raised
in area open to the public.

44

Foredune

23 Apr

Hatch

25 May

2(1)

PAWAY]

One egg (without cracks) abandoned
post-term. Brood raised in area open
to the public.

45

16 Apr

Hatch

18 May

3(1)

3 bb:ab

Symbolic fence

On 22 August, leg remains of a likely
depredated bb:ab chick or juvenile
found on 6 exclosure shoreline (see
Table H.4 in Appendix H).

46

ORA

29 Apr

Hatch

31 May

3(1)

3 vg:wa

Single nest excl.

On 29 April, nest found at 1 egg in
area open to the public and protected
with symbolic fencing until replaced
with a single nest exclosure on 13
May. Brood raised in area open to
the public.

47

SOF

na

Failed,
unknown
cause

6 May

0(0)

Symbolic fence

Lost during period of high wind and
nest loss to raven.

48

SOF

29 Apr

Wind

16 May

0(0)

Circular excl. with top,

Symbolic fence

49

SOF

F=vg:rg
M=pg:by

14 Apr

Wind

20 May

0(0)

Circular excl. with top,

Symbolic fence

On 4 and 14 May, 1 of 3 eggs at nest
with an inward cracked dent. On 21
May, 2 eggs found buried in circular
exclosure at edge of fencing, 1 of
which was cracked with dead
developed chick inside. Whole intact
egg re-centered in created nest bowl
but not seen incubated subsequently.

50

SOF

M=

18 Apr

Failed,
unknown
cause

6 May

0(0)

Symbolic fence

Lost during period of high wind and
nest loss to raven.

51

ORA

=T
dc

29 Apr

Hatch
(Split)

1Jun

3(3)

2 ga:by
1 unbanded

Single nest excl.

On 29 April, nest found at 1 egg in
area open to the public and protected
with symbolic fencing until replaced
with a single nest exclosure on 30
April. On 4 May, 3 fully buried eggs
were unburied and placed in created
nest bowl.

52

SOF

=7
c3
2
=

28 Apr

Wind

15 May

0(0)

Symbolic fence

Between 4 and 8 May, 2 of 3 eggs
depredated by raven, and incubation
continued. On 15 May, remaining 1
egg buried during high winds and not
seen incubated subsequently.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Nest

Location

Adult pair

Est.
initiation
date

Nest fate

Fate
date
(est.)

No.
eggs

No. chicks
(no.
fledged)

No. chicks
banded and
combination

Nest
protection type

Notes

53

ORA

=<

29 Apr

Hatch

31 May

3(2)

3 bb:wo

Single nest excl.

On 1 May, nest found at 2 eggs in
area open to the public and protected
with symbolic fencing until replaced
with a single nest exclosure on 15
May. Brood raised on northern 6
exclosure shoreline near the area
open to the public. On 6 days
between 31 May and 17 June brood
observed to enter the area open to
the public.

54

I
ccldc

21 Apr

Hatch

23 May

3 (1)

3 unbanded

Mini-exclosure,
Seasonal Exclosure

55

T
O

ST

B

23 Apr

Hatch
(Split)

25 May

2 (0)

1 gava
1 unbanded

Seasonal Exclosure

56

ORA

F=vg:vg
M=U

30 Apr

Hatch

1 Jun

2 (1)

2 vg:ya

Single nest excl.

On 2 May, nest found at 2 eggs in
area open to the public and protected
with symbolic fencing until replaced
with a single nest exclosure on 16
May. On 1 June, 1 egg found fully
buried without cracks, and egg
placed in nest bowl with recently
hatched chicks. Non-hatching egg
abandoned post-term.

57

ORA

o
o

Q
[¢)

3 May

Hatch

4 Jun

3(2)

3 ga:gy

Bumpout

On 3 May, nest found at 1 egg in
area open to the public and protected
with symbolic fencing until replaced
with a bumpout on 12 May. Brood
raised in area open to the public. On
19 August, banded legs and feather
remains of a ga:gy juvenile found on
Foredune closure shoreline (see
Table H.4 in Appendix H).

58

Foredune

=ThET
||CC

ka

Q
o
o

30 Apr

Hatch

1Jun

3 (3)

3 vg:yb

Brood raised in area open to the
public.

59

M=

19 Apr

Unknown

24 May

0 (0)

Seasonal Exclosure

On 18 May, 1 egg found buried at
nest bowl, egg marked and reset with
other 2 eggs. Nest seen incubated
subsequently. Nest fate occurred
during period of nest loss to harrier.

60

ORA

F=bb:ov
M=pg:ag

4 May

Hatch

6 Jun

3(2)

3 ga:ba

Single nest excl.

On 4 May, nest found at 1 egg in
area open to the public and protected
with symbolic fencing until replaced
with a single nest exclosure on 13
May. On 8 June, staff moved brood
south from marker post 4 to the
Foredune closure shoreline. On 3
July, brood with two 27-day-old
chicks moved back to marker post 4
and both fledged.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Est. Fate No. chicks No. chicks
initiation date No. (no. banded and Nest
Nest Location | Adult pair date Nest fate (est.) eggs fledged) combination protection type Notes
F=U Brood raised in area open to the
61 Foredune | M=U 29 Apr Hatch 31 May 3 3(0) 3 vg:vo public.
On 7 May, nest protected from high
tides with wrack placed by staff
F=U Circular excl. with top, | between circular exclosure and
62 8 M=U 26 Apr Hatch 28 May 3 3(3) 3 ga:bg Symbolic fence ocean.
F=U Overwash by
63 8 M= 24 Apr tide 6 May 3 0(0) Symbolic fence
On 8 July, 1 egg at nest with large
hole on side of egg and dried yolk
F=U material inside, abandoned post-
64 7 M=pv:wy 19 Apr Hatch 21 May 3 2 (2) 2 ga:vw Seasonal Exclosure term.
Brood raised on northern 6 exclosure
shoreline and entered the open riding
area on several occasions. On 8 to
10 May, staff moved brood from
north of marker post 6 shoreline to
the south and brood raised in areas
open and closed to the public. One 4-
F= day-old chick adopted by SP1 brood
65 Unknown M=U na Hatch (1 May) 3 3(3) 3 unbanded beginning 5 May and fledged.
F=U Depredated, Lost during period of nest loss to
66 Foredune | M=gg:or 4 May avian 1 Jun 3 0(0) Bumpout harrier.
F=U 1 ga:gg One banded and 1 unbanded chick
67 6 M=ga:wr 1 May Hatch 2 Jun 3 3(2) 2 unbanded Seasonal Exclosure fledged.
On 6 May, nest found at 1 egg in
area open to the public and protected
with symbolic fencing until replaced
with a bumpout on 18 May. One egg
with unknown fate showed cracks,
F=U but egg or hatched chick not seen
68 ORA M=U 4 May Hatch 5Jun 3 2(1) 2 vg:ga Bumpout subsequently.
F=U
69 7 M=gg:(g)?b 23 Apr Hatch 25 May 3 3(1) 3 bb:wv Symbolic fence
One egg (with slight cracks)
F=U Hatch abandoned post-term. Brood raised
70 Foredune | M=rr:bw 1 May (Split) 2 Jun 3 2 (0) 2 vg:bo in area open to the public.
F=U Brood raised in area open to the
71 Foredune | M=U 3 May Hatch 4 Jun 3 3(3) 3 vvira public.
F=Banded Depredated, Lost during period of nest loss to
72 Foredune | M= 26 Apr avian 13 Jun 3 0(0) harrier.
F=U Mini-exclosure, From 12 to 20 June, brood raised in
73 6 M=U 4 May Hatch 5Jun 3 3(0) 3 gaga Seasonal Exclosure area open to the public.
F=U Depredated, On 26 May, camera confirmed adult
74 6 M=U 8 May harrier 26 May 3 0(0) Seasonal Exclosure male harrier eating eggs at nest.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Est. Fate No. chicks No. chicks
initiation date No. (no. banded and Nest
Nest Location | Adult pair date Nest fate (est.) eggs fledged) combination protection type Notes
Nest location known by multiple
observations of incubating adult. To
avoid disturbing young snowy plover
broods, nest not walked to and total
egg number unknown. Nest fate
= occurred during period of nest loss to
75 6 = na Unknown 27 May 21 0(0) Symbolic fence harrier.
= Lost during period of nest loss to
76 7 = 27 Apr Depredated 18 May 3 0(0) Seasonal Exclosure harrier.
F=U Hatch
77 7 M=pg:vb 21 Apr (Split) 23 May 2 2(1) 2 unbanded Seasonal Exclosure
F=U Circular excl. with top,
78 8 M=ga:ow 29 Apr Hatch 31 May 3 3(2) 3 vg:br Symbolic fence
One egg with unknown fate showed
cracks, but egg or hatched chick not
seen subsequently. On 16 August,
an intact carcass of a vg:ab juvenile
plover was collected west of marker
post 1 in an area open to the public.
Juvenile was last seen on 11 August
F=U at 80 days old (see Table H.4 in
79 7 = 21 Apr Hatch 23 May 3 2(1) 2 vg:ab Seasonal Exclosure Appendix H).
F=(bb:go)? Depredated,
80 8 = 2 May coyote 13 May 3 0(0) Symbolic fence
F=U
81 8 M=U 19 Apr Hatch 21 May 3 3(1) 3 vg:wb Symbolic fence
F=U Hatch
82 7 M=U 5 May (Split) 6 Jun 3 2(1) 2 unbanded Symbolic fence One egg unknown fate.
On 18 May, 1 egg missing pre-term,
1 egg in nest, and 1 egg found buried
F=U Hatch 1 ga:vy below nest. Buried egg marked and
83 SOF M=U 3 May (Split) 4 Jun 3 2 (0) 1 unbanded Symbolic fence reset with other egg.
Abandoned,
unknown if On 12 May, nest found as 3 eggs
= pre- or post- abandoned, unknown if pre- or post-
84 SOF M= na term na 3 0(0) Symbolic fence term.
Nest location known by multiple
observations of incubating adult.
Nest not walked to until after
predation and total egg number
= Depredated, unknown. Lost during period of nest
85 8 = na avian 14 May 21 0(0) Seasonal Exclosure loss to harrier.
F= Depredated, Lost during period of nest loss to
86 BY = 12 May avian 20 May 3 0(0) Seasonal Exclosure harrier.
F=U
87 BY M=vv:ww 28 Apr Hatch 30 May 3 3(0) 3 unbanded Seasonal Exclosure
F=U Hatch Circular excl. with top, | On 23 May and 11 June, 3 eggs re-
88 SOF M=ga:or 13 May (Split) 14 Jun 3 3(0) 3 ga:bv Symbolic fence centered in circular exclosure.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Nest

Location

Adult pair

Est.
initiation
date

Nest fate

Fate
date
(est.)

No.
eggs

No. chicks
(no.
fledged)

No. chicks
banded and
combination

Nest
protection type

Notes

89

ORA

=T
&dc

18 May

Hatch

19 Jun

3(3)

3 ga:av

Single nest excl.

On 20 May, nest found at 1 egg in
area open to the public and protected
with symbolic fencing until replaced
with a single nest exclosure on 21
May. On 22 and 23 June, attempts
were made to move brood south to
Foredune closure shoreline with
more protection, but brood returned
north and moved between areas on
its own until fledging. On 26 July, a
37-day-old ga:av fledgling was
observed eaten by a peregrine (see
Table H.4 in Appendix H).

90

Unknown

T
ML
C

na

Hatch

(13 May)

3(0)

1 vgivw
1 vg:-
1 unbanded

On 17 May, found as brood of 3
small chicks on North Oso Flaco
shoreline. On 18 May, only 2 chicks
present when banded. On 27 May, 1
chick was first noted not putting
weight on the right leg and was taken
to PWC on 3 June where the right leg
bands removed. On 19 June, chick
was transferred to COPR for
additional rehabilitation time and
released on 29 June (see Table H.2
in Appendix H). On 9 June, 1
remaining vg:vw chick last seen at 27
days old. On 10 June, remains of the
SP90 chick or young fledgling found
in a gull's stomach (Table H.4 in
Appendix H).

91

Unknown

1l
cC

na

Hatch

(17 May)

3(2)

3 unbanded

On 19 May, found as brood of 3
small chicks on South Oso Flaco
shoreline.

92

7

Tz
TR

b~
KQ

g:ay)?

13 May

Hatch

14 Jun

3(0)

3 unbanded

Symbolic fence

93

BY

‘I'I
1]
e}
Q
<
3

=
I
C

20 May

Hatch

21 Jun

3(0)

3 unbanded

Seasonal Exclosure

94

4 May

Abandoned
post-term

5 Aug

0(0)

Seasonal Exclosure

Nest seen incubated 71 days from 25
May to 5 August. Camera confirmed
inconsistent incubation began 26 July
with adult male on nest, adult female
last on nest 5 August at 4:20 PM,
and sex of bird on nest not always
confirmed between these dates.

95

BY

20 May

Hatch

21 Jun

1(0)

1 vg:yv

Seasonal Exclosure

Two eggs (without cracks)
abandoned post-term.

96

BY

20 May

Hatch

21 Jun

1(0)

1 vv:go

Seasonal Exclosure

On 9 June, 1 egg missing pre-term.
One egg (without cracks) abandoned
post-term.

97

NOF

18 May

Hatch

19 Jun

3(0)

3 unbanded

Symbolic fence
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Est. Fate No. chicks No. chicks
initiation date No. (no. banded and Nest
Nest Location | Adult pair date Nest fate (est.) eggs fledged) combination protection type Notes
F=U
98 BY M=U 26 May Hatch 27 Jun 3 2 (0) 2 unbanded Seasonal Exclosure One egg unknown fate.
On 28 and 29 June, attempts were
made to move the brood south from
marker post 4 to the Foredune
closure shoreline, but the brood
F=Pw:yp returned north and remained in the
99 Foredune | M=U 25 May Hatch 26 Jun 3 3(1) 3 garrv public area until fledging.
On 2 July, area closed to the public
where brood was raised. On 17
August, a dead and desiccated vg:ob
F=U chick found north of marker post 6
100 Foredune | M=U 19 May Hatch 20 Jun 3 3(0) 3 vg:ob (Table H.5 in Appendix H).
F= Hatch One adult confirmed unbanded,
101 7 M= 19 May (Split) 20 Jun 2 2 (0) 2 unbanded Seasonal Exclosure unable to determine sex.
On 8 June, nest camera confirmed 1
of 3 eggs buried by wind. One egg
F=U found partially buried abandoned
102 7 M=U 16 May Hatch 17 Jun 3 2(1) 2 unbanded Seasonal Exclosure post-term.
F=U
103 7 M=vg:bw 24 May Hatch 25 Jun 3 1(0) 1 unbanded Seasonal Exclosure Two eggs unknown fate.
On 23 June, 1 unbanded chick of
similar size appeared adopted into
F=U Hatch this brood. Unbanded chick not seen
104 7 M=U 18 May (Split) 19 Jun 2 2 (0) 2 pg:vv Seasonal Exclosure with brood subsequently.
F=
105 8 M=vg:yg 3 May Hatch 4 Jun 3 3(0) 3 vwirw Symbolic fence
F=bb:(gr)?
106 7 = 21 May Wind 14 Jun 3 0(0) Seasonal Exclosure
On 30 May, nest found with 2 eggs in
nest and third egg 30 feet west of
nest in area overwashed by tide. This
F=U egg never had evidence of being
107 SOF M=nr:wb 21 May Hatch 22 Jun 3 2 (0) 2 unbanded Symbolic fence attended and was last seen 5 June.
On 17 June, 1 egg not present pre-
term and likely buried by wind. The
egg resurfaced after hatch and was
collected. On 8 July, male adopted
F=U Hatch an 8-day-old ga:pv chick from SP112
108 7 M=U 27 May (Split) 28 Jun 3 2(1) 2 ga:gv Seasonal Exclosure and this chick fledged.
F= Hatch Brood raised in area open to the
109 Foredune | M=rr:ab 8 May (Split) 9 Jun 3 3(0) 3 vg:aa public.
F=U Hatch One egg (without cracks) abandoned
110 6 M=bb:w- 20 May (Split) 21 Jun 3 2 (0) 2 bb:ry Seasonal Exclosure post-term.
F=U Hatch 2 vv:pa
111 6 M=U 18 May (Split) 19 Jun 3 3(3) 1 unbanded Seasonal Exclosure
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Nest

Location

Adult pair

Est.
initiation
date

Nest fate

Fate
date
(est.)

No.
eggs

No. chicks
(no.
fledged)

No. chicks
banded and
combination

Nest
protection type

Notes

112

ORA

29 May

Hatch
(Split)

30 Jun

3(2)

2 ga:pv
1 unbanded

Single nest excl.

On 30 May, nest found at 1 egg in
area open to public and protected
with symbolic fence until replaced
with a single nest exclosure on 11
June. On 3 July, unbanded chick last
seen at 2 days old. One 8-day-old
ga:pv chick adopted by SP108 brood
beginning 8 July and fledged.

113

Foredune

31 May

Abandoned
pre-term

8 Jun

0 (0)

114

F=bb:ba
M=bb:ga

28 May

Hatch
(Split)

29 Jun

3(0)

2 pg:vw
1 unbanded

Seasonal Exclosure

Brood last seen with 3 chicks 30
June (0 to 1 day old) and 1 chick 9
July (9 or 10 days old). On 13 and 15
July, 1 pg:vw small chick carcass
observed with spotting scope on 6
exclosure shoreline in area brood
was being raised. To avoid disturbing
young snowy plover broods, carcass
not collected (Table H.5 in Appendix
H).

115

ORA

F=bb:ar
M=vg:pg

1 Jun

Hatch
(Split)

3Jul

3(0)

3 pv:bg

Single nest excl.

On 2 June, nest found at 1 egg in
area open to public and protected
with symbolic fence until replaced
with a single nest exclosure on 11
June. Brood last seen with 3 chicks
when banded on 4 July when 0 to 1
days old. On 8 July, adults adopted
an approximately 3-day-old
unbanded chick, likely from a known
unbanded brood in the area (UNA9).
This chick last seen on 10 July at
approximately 5 days old.

116

F=U
M=U

9 May

Hatch

10 Jun

3(0)

1 vg:wr
2 unbanded

Seasonal Exclosure

117

1 Jun

Wind

8 Jun

0(0)

Seasonal Exclosure

118

F=bb:ow

29 May

Hatch

30 Jun

2(1)

2 pg:pv

Seasonal Exclosure

Three eggs last seen on 3 June. On
30 June, 1 egg missing at hatch. On
12 August, 1 egg found fully buried,
failed due to wind.

119

F=pv:aw
M=U

29 May

Hatch

30 Jun

3(1)

3 unbanded

Seasonal Exclosure

120

F=

na

Unknown

11 Jun

0(0)

Symbolic fence

Nest location known by multiple
observations of an incubating adult.
To avoid disturbing young snowy
plover and least tern broods nest not
walked to and total egg number
unknown. Nest fate occurred during
period of nest loss to harrier.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Est. Fate No. chicks No. chicks
initiation date No. (no. banded and Nest
Nest Location | Adult pair date Nest fate (est.) eggs fledged) combination protection type Notes
On 18 June, 1 egg found 2.5 feet
F=U Hatch outside nest was marked and placed
121 8 M=U 23 May (Split) 24 Jun 3 3(1) 3 vg:rv Symbolic fence back in nest.
On 1 July, brood was on northern 6
exclosure shoreline near area open
to public. Brood moved north to the
Foredune closure shoreline by 3 July
F=gg:oa Hatch and this area, where they remained,
122 6 M=U 28 May (Split) 29 Jun 3 3(0) 3 vviar Seasonal Exclosure was closed to the public on 2 July.
F= Depredated, Lost during period of nest loss to
123 6 M= 31 May avian 6 Jun 3 0(0) Seasonal Exclosure harrier.
Brood last seen with 3 chicks 13 July
(13 days old). On 15 July, a small
unbanded chick carcass was found
F=U near where brood was raised (see
124 6 M=U 29 May Hatch 30 Jun 3 3(0) 3 unbanded Seasonal Exclosure Table H.5 in Appendix H).
Three eggs last seen and incubated
on 13 June. On 15 June, 2 eggs (1
= fully buried and 1 in the nest bowl)
125 Foredune = 25 May Wind 14 Jun 3 0(0) abandoned pre-term.
F=U
126 SOF = 28 May Wind 14 Jun 3 0(0) Symbolic fence
F=vg:rg Nest fate occurred during period of
127 SOF = 27 May Unknown 28 Jun 3 0(0) Symbolic fence nest loss to harrier.
F=nr:br Hatch 2 bb:rv
128 Foredune | M=U 1 Jun (Split) 3 Jul 3 3(1) 1 unbanded Bumpout
F=
129 ORA = 28 May Wind 7 Jun 3 0(0) Symbolic fence
F=U
130 ORA M= 31 May Wind 8 Jun 3 0(0) Symbolic fence
F=U Nest fate occurred during period of
131 Foredune | M=U 29 May Unknown 3 Jul 3 0(0) nest loss to harrier.
One egg abandoned post-term. On 1
July, brood was on northern 6
exclosure shoreline near area open
to public. Brood moved north to the
Foredune closure shoreline by 7 July
F=U and this area, where they remained,
132 6 M=U 29 May Hatch 30 Jun 3 2 (0) 2 unbanded Symbolic fence was closed to the public on 2 July.
Three eggs last seen on 17 June.
One egg last seen 25 June and last
seen incubated 9 July. Nest fate
F=U occurred during period of nest loss to
133 6 = 3Jun Unknown 10 Jul 3 0(0) Seasonal Exclosure harrier.
F=gg:gr Hatch
134 Foredune | M=pg:ag 1 Jun (Split) 3 Jul 3 2 (0) 2 pvivg One egg abandoned post-term.
F=gg:oy Circular excl. with top,
135 6 M=vv:yg 31 May Hatch 2 Jul 3 2 (0) 2 ga:ob Symbolic fence One egg missing pre-term.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Nest

Location

Adult pair

Est.
initiation
date

Nest fate

Fate
date
(est.)

No.
eggs

No. chicks
(no.
fledged)

No. chicks
banded and
combination

Nest
protection type

Notes

136

F=
M=

2 Jun

Unknown

29 Jun

0(0)

Seasonal Exclosure

Three eggs last seen on 17 June and
nest last seen attended on 28 June.
Nest fate occurred during period of
nest loss to harrier.

137

1Jun

Depredated

10 Jun

0 (0)

Seasonal Exclosure

On 9 June, nest found at 3 eggs and
not seen incubated. No eggs at nest
when walked to 18 June. Lost during
period of nest loss to harrier.

138

]
<
<

«Q

9 Jun

Hatch

11 Jul

3(0)

3 unbanded

Seasonal Exclosure

139

CC(0

il =l =l

1]
C

6 Jun

Hatch

8 Jul

1(0)

1 vvioa

Seasonal Exclosure

After 26 June, 2 eggs missing pre-
term.

140

Foredune

=T
dc

28 May

Hatch

29 Jun

3(3)

3 pv:gb

On 1 July, staff moved brood south,
from north of marker post 2 to north
of marker post 4, and brood raised in
area open to the public.

141

ORA

10 Jun

Hatch
(Split)

12 Jul

3(0)

2 pg:va
1 unbanded

Single nest excl.

Brood last seen with 3 chicks 16 July
(4 and 5 days old), and 2 chicks 20
July (7 and 8 days old), 1 pg:va chick
with tar on the right leg bands. Brood
not seen subsequent to 20 July and
no chicks known to fledge.

142

30 May

Hatch

1 Jul

3(0)

3 unbanded

Symbolic fence

Brood last seen with 2 chicks 22 July
at 21 days old and not confirmed to
fledge.

143

na

Depredated

24 Jun

0(0)

Symbolic fence

Lost during period of nest loss to
harrier.

144

11 Jun

Hatch

13 Jul

3(0)

3 pviva

Seasonal Exclosure

145

SOF

21 May

Hatch

22 Jun

2(0)

2 unbanded

Symbolic fence

On 12 June, symbolic fence moved
west to reduce possible pedestrian
disturbance. One egg abandoned
post-term.

146

6

na

Unknown

15 Jun

0(0)

Symbolic fence

Nest location known by multiple
observations of an incubating adult.
To avoid disturbing young snowy
plover and least tern broods, nest not
walked to and total egg number
unknown. Nest fate occurred during
period of nest loss to harrier.

147

Foredune

cC

8 Jun

Hatch
(Split)

10 Jul

3(0)

3 pv:bv

148

6

7 Jun

Hatch

12 Jul

1(0)

1 vg:py

Seasonal Exclosure

149

Foredune

ST ST
C|s C

o

o

>3

13 Jun

Depredated

4 Jul

0(0)

Lost during period of nest loss to
harrier.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Nest

Location

Adult pair

Est.
initiation
date

Nest fate

Fate
date
(est.)

No.
eggs

No. chicks
(no.
fledged)

No. chicks
banded and
combination

Nest
protection type

Notes

150

4 Jun

Abandoned
pre-term

20 Jun

0 (0)

Seasonal Exclosure

On 12 June, nest first identified by
observation of an incubating adult.
On 17 June, nest first walked to and
4 eggs present. On 19 June, nest last
seen attended. On 8 July, 4 eggs
found abandoned pre-term.

151

ORA

F=ga:wy
M=pv:og

na

Wind

17 Jun

0(0)

Symbolic fence

On 16 June, two eggs found with pair
attending prior to period of high wind.
On 17 June, 2 eggs unburied and
reset on surface of sand. Camera
confirmed eggs were not incubated
through 21 June when eggs
collected. On 18 June, associated
pair seen foraging west of nest.

152

NOF

F=U

na

Unknown

30 Jun

0(0)

Symbolic fence

On 16 June, nest found at 2 eggs.
On 21 June, 1 egg found buried at
shallow nest bowl and reset with
other egg. On 27 June, 2 eggs last
seen in shallow nest bowl a few
inches apart. On 29 July, nest last
seen incubated. On 9 July, one egg
found fully buried. Nest fate occurred
during period of nest loss to harrier.

153

SOF

na

Unknown

20 Jun

0(0)

Symbolic fence

On 16 June, nest found at 3 eggs.
Three eggs last seen on 16 June and
last attended on 19 June. Nest fate
occurred during period of nest loss to
harrier.

154

F=Banded
M=Banded

2 Jun

Hatch

4 Jul

2(0)

2 unbanded

Seasonal Exclosure

155

Veg Island

F=ga:wy
M=pv:og

17 Jun

Hatch

19 Jul

3(0)

3 bb:ao

Bumpout

One banded SP155 chick adopted by
SP167 brood on day of hatch, chick
last seen on 30 July at 11 days old.
From 19 to 26 July, SP155 brood
raised on Foredune north shoreline
when closed to public, moved
between area closed to public and
area open to public north of the
Foredune closure from 27-30 July,
and remained in the area north of the
Foredune closure open to public from
30 July to 14 August. On 15 August,
1 chick last seen at 27 days old
within Foredune central, far south of
area raised and not known to fledge.

156

F=rr:bw
M=U

7 Jun

Hatch
(Split)

9 Jul

3(0)

2 vg:pv
1 unbanded

Symbolic fence

On 12 and 15 July, unbanded male
attending chicks noted with a right
foot injury (see Table H.2 in
Appendix H).

157

9Jun

Hatch
(Split)

11 Jul

2(0)

2 unbanded

Symbolic fence

One egg abandoned post-term.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Nest Location | Adult pair

Est.
initiation
date

Nest fate

Fate
date
(est.)

No.
eggs

No. chicks
(no.
fledged)

No. chicks
banded and
combination

Nest
protection type

Notes

n
1l
c

158 8

=

1l
<
Q
2

11 Jun

Hatch

13 Jul

1(0)

1 pv:ba

Symbolic fence

On 14 July, 1 chick was banded at
nest and 2 eggs in nest bowl (one
with small crack/opening noted on
shell with adhering dried sand not
seen after, and second egg, without
cracks, abandoned post-term).

n
1l
c

159 7

T
c

31 May

Hatch
(Split)

2 Jul

3(1)

3 unbanded

Seasonal Exclosure

n
1l
c

160 6

<
1l
vy)

anded

16 Jun

Depredated,
harrier

7 Jul

0(0)

Seasonal Exclosure

On 7 July, nest camera confirmed
adult male harrier ate eggs at nest
over a 10-minute period.

n
n

161 6

na

Unknown

20 Jun

0(0)

Seasonal Exclosure

Nest location known by multiple
observations of an incubating adult.
To avoid disturbing young snowy
plover and least tern broods, nest not
walked to and total egg number
unknown. Nest fate occurred during
period of nest loss to harrier.

§'|'|'|§
dc

162 6

12 Jun

Hatch
(Split)

14 Jul

3(1)

3 unbanded

Symbolic fence

163 Foredune M=U

16 Jun

Hatch

18 Jul

3(0)

3 vwv:ao

On 23 July, peregrine seen eating a
small chick with "ao" on right leg that
could represent a 2-day-old chick
from the SP187 brood or a 5-day-old
chick from the SP163 brood (see
Table H.4 in Appendix H).

164 6 M=

10 Jun

Depredated,
avian

3 Jul

0(0)

Seasonal Exclosure

Last seen incubated on 2 July. Lost
during period of nest loss to harrier.

165 SOF

21 May

Hatch

22 Jun

3(0)

3 unbanded

Symbolic fence

On 20 June, symbolic fence moved
west to reduce possible pedestrian
disturbance.

F=ga:py
166 ORA M=U

17 Jun

Hatch

19 Jul

3(0)

3 gaivr

Single nest excl.

On 23 June, nest found at 2 eggs in
area open to the public and protected
with symbolic fencing until replaced
with a single nest exclosure on 25
June. On 21 July, associated vv:a-
female captured and worn bands
replaced with ga:py. Brood initially in
area open to the public, moved south
to the Foredune closure shoreline on
its own by 22 July and was raised in
an area closed to the public. Brood
last seen with 3 chicks 8 July (9 days
old). On 31 July, peregrine seen
eating the 2 remaining chicks when
11 days old (see Table H.4 in
Appendix H).

82




Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Nest

Location

Adult pair

Est.
initiation
date

Nest fate

Fate
date
(est.)

No.
eggs

No. chicks
(no.
fledged)

No. chicks
banded and
combination

Nest
protection type

Notes

167

Foredune

16 Jun

Hatch

18 Jul

3(0)

3 wiov

On 19 July, male adopted one
banded SP155 chick on day of hatch.
This chick last seen on 30 July when
11 days old.

168

M=rr.aw

na

Failed,
unknown
cause

24 Jun

0(0)

Symbolic fence

Nest location known by multiple
observations of an incubating adult.
To avoid disturbing young snowy
plover and least tern broods, nest not
walked to and total egg number
unknown. Lost during period of nest
loss to harrier.

169

na

Depredated,
harrier

28 Jun

0 (0)

Symbolic fence

Three eggs last seen at nest on 24
June. Nest last seen incubated on 27
June. On 1 July, 1 egg at nest with
large inward dent and large clumps
of yellow sand unburied from under
nest bowl. On 3 July, nest camera
confirmed adult male harrier eating
last remaining egg at nest.

170

9 Jun

Depredated,
avian

2 Jul

0 (0)

Symbolic fence

On 1 July, 3 eggs last seen and last
seen incubated. On 3 July, no eggs
at nest, and camera confirmed adult
male harrier ate eggs at SP169 200
feet north of SP170. Lost during
period of nest loss to harrier.

171

NOF

12 Jun

Hatch

14 Jul

2(0)

2 vg:pa

Symbolic fence

Three eggs last seen on 24 June
when nest was found. Two eggs last
seen on 9 July and third egg not
found after digging. On 17 July, bb:ar
male depredated by a peregrine and
subsequently the 2 chicks remained
crouched and unattended. Chicks
taken to COPR for captive-rearing
(see Table H.4 in Appendix H, Table
F.4 in Appendix F).

172

NOF

15 Jun

Hatch
(Split)

17 Jul

2(0)

2 unbanded

Circular excl. with top,

Symbolic fence

On 22 July, 1 egg (dead chick inside
with bill poking out of pip hole) found
abandoned post-term.

173

SOF

17 Jun

Hatch
(Split)

19 Jul

3(0)

2 ga:bo
1 unbanded

Circular excl. with top,

Symbolic fence

On 6 July, 3 eggs found overwashed
and partially buried near west edge
inside circular exclosure. Eggs were
being incubated by a female. Eggs
re-centered in circular exclosure,
wrack added outside of circular
exclosure for protection from tide,
and bird returned to incubate.

174

SOF

IRkl
ClcC

17 Jun

Hatch
(Split)

19 Jul

2(1)

2 unbanded

Circular excl. with top,

Symbolic fence

One egg missing pre-term.

175

SOF

ST
csl|c

Q

=

14 Jun

Hatch
(Split)

16 Jul

3(0)

2 pviga
1 unbanded

Circular excl. with top,

Symbolic fence
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Nest

Location

Adult pair

Est.
initiation
date

Nest fate

Fate
date
(est.)

No.
eggs

No. chicks
(no.
fledged)

No. chicks
banded and
combination

Nest
protection type

Notes

176

cC

3Jun

Hatch
(Split)

5 Jul

3(0)

3 unbanded

Seasonal Exclosure

Brood last seen with 3 chicks 22 July
(16 and 17 days old), 2 chicks 31
July (25 to 26 days old), and not
known to fledge.

177

g
e
oy

17 Jun

Hatch

19 Jul

3(0)

3 pvirw

Seasonal Exclosure

178

ORA

‘g

24 Jun

Hatch

26 Jul

3(0)

3 pg:rw

Symbolic fence

179

1l
Ck Cloc C

SThIEE ST

1l
o
Q
)
)

13 Jun

Hatch

15 Jul

1(0)

1vgra

Seasonal Exclosure

Two eggs (without cracks)
abandoned post-term.

180

F=yg:wl
M=pv:ob

1Jun

Hatch

3 Jul

1(1)

1 ga:pa

Seasonal Exclosure

On 27 June, 1 egg found 2 feet from
nest, marked and placed back in nest
bowl! with other 2 eggs. On 3 July,
marked egg found 1.5 feet from nest
and placed back in nest bowl with
second egg (without cracks) and 1
banded chick. Two eggs abandoned
post-term.

181

=<
TR

na

Depredated

11 Jul

0 (0)

Symbolic fence

Nest location known by multiple
observations of an incubating adult
beginning 24 June. Nest last seen
incubated on 10 July. To avoid
disturbing young snowy plover and
least tern broods nest not walked to
and total egg number unknown. On
11 July, no incubation and many
plover tracks overtracking the nest
area. Lost during period of nest loss
to harrier.

182

=T
&dc

19 Jun

Hatch
(Split)

21 Jul

2(0)

2 pg:yw

Seasonal Exclosure

183

=<
L
C

17 Jun

Hatch

19 Jul

3(0)

2 vg:go
1 v-:go

Seasonal Exclosure

One chick lost green band on left leg
by 21 July. Brood last seen with 3
chicks 8 August (20 days old), and 2
chicks 12 August (24 days old).

184

Foredune

F=ga:-
M=vg:ay

28 Jun

Abandoned
pre-term

6 Jul

0 (0)

On 30 June, orange band removed
from female's right leg and bird
released (see Table H.2 in Appendix
H). On 6 July, 2 eggs abandoned
pre-term transported to COPR (see
Table F.4 in Appendix F).

185

na

Depredated

3 Jul

0 (0)

Seasonal Exclosure

On 2 July, nest last seen incubated.
Lost during period of nest loss to
harrier.

186

ORA

23 Jun

Hatch

25 Jul

3(0)

3 pg:wr

Symbolic fence

Nest found by visitor in area open to
the public on 29 June and symbolic
fence erected around nest on 30
June.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Nest

Location

Adult pair

Est.
initiation
date

Nest fate

Fate
date
(est.)

No.
eggs

No. chicks
(no.
fledged)

No. chicks
banded and
combination

Nest
protection type

Notes

187

Foredune

19 Jun

Hatch
(Split)

21 Jul

3(0)

2 ga:ao
1 unbanded

On 21 July, 2 chicks banded and 1
egg (cracks and peeps) at nest. On
23 July, a peregrine seen eating a
small chick west of the Foredune
closure with "ao" on right leg that
could represent a 2-day-old chick
from the SP187 brood or a 5-day-old
chick from the SP163 brood (see
Table H.4 in Appendix H). On 24
July, 2 chicks (1 banded and 1
unbanded) in Foredune closure
shoreline area brood was last seen.
From 5 August to 13 August, brood
raised in area open to the public.
Brood last seen with 2 chicks (1
banded and 1 unbanded) 13 August
(22 to 23 days old).

188

ORA

=TT
] & i
E C

27 Jun

Hatch

29 Jul

3(0)

3 pviry

Bumpout

On 2 July, area closed to the public
where brood was raised.

189

F=vgyy
M=U

2 Jun

Hatch

4 Jul

1(0)

1 unbanded

Symbolic fence

To avoid disturbing young snowy
plover and least tern broods nest not
walked to and total egg number
unknown. Brood last seen with 1
chick 22 July (18 days old).

190

F=Banded

na

Depredated,
avian

8 Jul

0(0)

Seasonal Exclosure

Nest location known by multiple
observations of an incubating adult
beginning 1 July. To avoid disturbing
young snowy plover and least tern
broods nest not walked to and total
egg number unknown. Lost during
period of nest loss to harrier.

191

F=Banded

na

Overwash by
tide

4 Jul

0(0)

Symbolic fence

On 2 July, nest overwashed by tide,

1 egg found 10 feet south of other 2
eggs (in a nest bowl and incubated
by female), displaced egg placed in
nest and female returns to incubate.
On 3 July, female observed on nest.
On 4 July, nest overwashed again, all
3 eggs found scattered 50 feet south
of nest location with no evidence of
being attended. Eggs placed together
and not seen incubated
subsequently.

192

SOF

F=U
M=ga:ww

26 Jun

Hatch
(Split)

28 Jul

3(0)

3 unbanded

Circular excl. with top,
Symbolic fence
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Est. Fate No. chicks No. chicks
initiation date No. (no. banded and Nest
Nest Location | Adult pair date Nest fate (est.) eggs fledged) combination protection type Notes
Consistent incubation confirmed until
21 July. From 22 July to 1 August,
camera confirmed inconsistent
incubation of a gg:ay male day and
night, suggesting adult mortality of
the female. Three eggs last seen at
nest on 28 July. Nest last seen
attended on 1 August. On 3 August,
= no eggs at nest. Nest fate occurred
193 Foredune | M=gg:ay 26 Jun Unknown 2 Aug 3 0(0) during period of nest loss to harrier.
On 7 and 15 July, symbolic fence
moved west to reduce possible
pedestrian disturbance. On 5 August,
2 mobile chicks attended by an adult
were banded and 1 unattended and
immobile chick was collected and
F=U Hatch 2 pv:aa Circular excl. with top, | taken to COPR (see Table F.4 in
194 SOF M=U 3 Jul (Split) 4 Aug 3 3(0) 1 unbanded Symbolic fence Appendix F).
F=U Circular excl. with top,
195 SOF M=U 27 Jun Hatch 29 Jul 3 3(0) 3 vg:rr Symbolic fence
Nest location known by multiple
observations of an incubating adult.
To avoid disturbing young snowy
plover and least tern broods nest not
F=pg:ow walked to and total egg number
196 7 M=ga:pr na Hatch 13 Jul 1 1(0) 1 unbanded Symbolic fence unknown.
F=U
197 6 M=bb:yb 14 Jun Hatch 16 Jul 3 3(0) 3 gara Seasonal Exclosure
F=U 1 pg:ra
198 ORA M=gg:rb 3 Jul Hatch 4 Aug 2 2 (0) 1 unbanded Symbolic fence
F=U Circular excl. with top,
199 SOF M=ga:or 28 Jun Hatch 30 Jul 3 3(0) 3 pv:ay Symbolic fence
F=U Circular excl. with top,
200 SOF M=U 22 Jun Hatch 24 Jul 3 3(0) 3 ga:vo Symbolic fence
F=
201 7 M=U 28 Jun Hatch 30 Jul 3 3(0) 3 unbanded Symbolic fence
Abandoned,
unknown if
= pre- or post-
202 SOF M= na term 3 Jul 3 0(0) Symbolic fence
On 10 July, symbolic fence moved
F=U west to reduce possible pedestrian
203 SOF M=U 17 Jun Hatch 19 Jul 3 3(0) 3 pg:wa Symbolic fence disturbance.
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Appendix B. Snowy plover nests at ODSVRA in 2020 (continued).

Est. Fate No. chicks No. chicks
initiation date No. (no. banded and Nest
Nest Location Adult pair date Nest fate (est.) eggs fledged) combination protection type Notes
Brood last seen with 2 chicks when
banded 9 August (0 days old). On 10
August, adult western gull seen
eating 1 chick, second chick not
found, and associated male was alert
nearby. The gull was lethally
removed and gut contents contained
the bands of a single SP204 chick
(see Table H.4 in Appendix H). One
F=bb:ga egg (cracked and peeping on 9
204 8 M=ny:wg 8 Jul Hatch 9 Aug 3 2(0) 2 pg:ya Symbolic fence August) with unknown fate.
F=U Circular excl. with top,
205 8 M=U 6 Jul Hatch 7 Aug 2 2 (0) 2 unbanded Symbolic fence
On 14 July, symbolic fence moved
F=U Circular excl. with top, | west to decrease possible pedestrian
206 SOF M=U 19 Jun Hatch 21 Jul 3 3(0) 3 pg:ww Symbolic fence disturbance.
On 10 August, 1 banded chick
limping and favoring right leg was
briefly captured, had no obvious
injury, and all bands moved freely.
From 11 to12 August, chick
continued to limp (see Table H.2 in
Appendix H). Brood last seen with 3
= chicks 11 August (3 days old), and 2
207 BY M=U 7 Jul Hatch 8 Aug 3 3(0) 3 vg:oa Seasonal Exclosure chicks 12 August (4 days old).
F=b-:g- Hatch 1 ga:go
208 BY M=rr:or 27 Jun (Split) 29 Jul 3 3(0) 2 unbanded Seasonal Exclosure
F=vg:rg Hatch
209 SOF M=pg:by 4 Jul (Split) 5 Aug 3 3(0 3 pg:wy Symbolic fence
On 22 July, 2 eggs found scattered
with no evidence of being attended
F= and not seen incubated
210 8 = na Unknown na 22 0(0) Symbolic fence subsequently.
On 23 July, found as brood of 1 small
F= chick near marker post 4. Brood
211 Unknown M=bb:pa na Hatch (21 Jul) 1 1(0) 1 pg:wv raised in area open to the public.
F=U Hatch
212 8 M=rr:aw 29 Jun (Split) 31 Jul 3 3(0) 3 pv:br Seasonal Exclosure
F=U 2 vg:ao Circular excl. with top,
213 SOF M=U 8 Jul Hatch 9 Aug 3 303 1 unbanded Symbolic fence
Single chick raised in area open to
the public. Chick last seen on 10
F=U August when 2 days old. Two eggs
214 ORA M=U 7 Jul Hatch 8 Aug 3 1(0) 1 pv:go Symbolic fence abandoned post-term.
F=U
215 8 M=pv:yb 4 Jul Hatch 5 Aug 3 3(0) 3 unbanded Seasonal Exclosure
F=U
216 8 M=vv:wr 6 Jul Hatch 7 Aug 2 2(0) 2 unbanded Seasonal Exclosure
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