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the salt panne. Large portions of Cells 11, 12, 13, and 22 in the Seasonal Ponds were inundated in
2011 and were not available for snowy plover nesting.

The Future Full Tidal Basin occurs between the Seasonal Ponds and the Muted Tidal Basin and
includes Freeman Creek. These zones are very similar to the Seasonal Ponds and consist mainly of
salt panne and pickleweed, although there are some areas that retain water year-round (Cells 30 and
38). Though these areas are mostly unsuitable for nesting the margins were regularly checked for
nesting plovers.

The Muted Tidal Basin occupies the northeastern section of Bolsa Chica and is divided into west,
central, and east basins. Muted tidal influence was introduced to the west Muted Tidal Basin in
March 2008, and later to the central and east basins in March and May 2011, respectively. These
cells are now composed of pickleweed, open water, and mudflat and are generally considered
unsuitable for western snowy plover nesting.

NTI and STI are well established, created islands surrounded by the muted tidal waters within Inner
Bolsa Bay. The surface is dredge spoil with a developed boundary of intertidal or salt tolerant
vegetation. STI is a regular breeding area for California least terns but also has several snowy plover
nests per season. NTI has been used primarily by elegant tern (Thalasseus elegans), royal tern
(Thalasseus maximus), Caspian tern (Hydroprogne caspia), black skimmers (Rynchops niger), and
occasionally by western snowy plovers.

NS1 is a large linear nesting area between Inner Bolsa Bay and the Full Tidal Basin that was built
during the creation of the Full Tidal Basin. The surface is dredge spoil that forms a flat surface that
extends from the West Levee Rd. toward the basin. The shoreline of the nest site is now under full
tidal influence. In 2011, vegetation covered much of the site, including beach evening primrose
(Camissonia cheiranthifolia), beach sand verbena (Abronia umbellata var. umbellate), red sand
verbena (Abronia maritime), saltgrass (Distichlis spicata), alkali heath (Frankenia salina),
pickleweed, coastal deerweed (Lotus scoparius), five-hook bassia (Bassia hyssopifolia), hottentot-fig
(Carpobrotus edulis), crystalline iceplant (Mesembryanthemum crystallinum), and slender-leaved
iceplant (Mesembryanthemum nodiflorum). A huge effort was made during the winter and spring to
remove much of the non-native vegetation, mostly by use of herbicide, but it still persisted in large
patches throughout the site during the 2011 nesting season. The northeastern shoreline is becoming
more structured, with pickleweed forming along the shoreline.

NS2 and NS3 are also created sites in Cell 42 and Cell 14, respectively. NS2 is located in the east
Muted Tidal Basin and NS3 is within the Seasonal Ponds. These sites were built up with fill and
covered with sand. Winds originally had blown much of the sand from the surface of NS3; however,
recent efforts of adding sand containing native seeds and constructing cloth windbreaks to prevent
the sand from leaving the site have created a dune system and improved the site. Both nest sites
require some weed control. Some chicks on NS2 foraged on the site while others were led from the
site by the adult by swimming across surrounding water. These chicks foraged and fledged from the
adjacent Cell 45 and other cells within the seasonal ponds. Chicks on NS3 tend to leave the site
immediately after hatching to seek forage in the surrounding cells.

Public access is not allowed on any of the nest sites. The human presence in the study area is mostly
related to the operation of the oil field, consisting of large and small oil service vehicles and small
work crews along the roads and well pads.
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STUDY METHODS

The principal survey effort for western snowy plover was undertaken by California Department of
Fish & Game (CDFG) staff member, Peter Knapp. Merkel & Associates biologists Bonnie Peterson
and Antonette Gutierrez participated intermittently in the survey efforts to support and to aid in
collecting data for report preparation. Surveys for nesting western snowy plover normally begin in
mid to late March unless nesting begins earlier. Surveys were conducted at least twice a week,
sometimes 6 or 7 times a week, until the beginning of September. A monitor was on-site daily;
however, not all nest sites were surveyed daily. Rather, fieldwork was concentrated on areas of
activity, with a goal of covering the Bolsa Chica survey area once every several days.

The accessibility and size of each nesting site dictated survey methods. STI and NS1 were surveyed
by vehicle from the West Levee Road prior to arrival of the California least terns and then on foot
once nesting was initiated. NTI was used primarily by nesting large terns and black skimmer and,
therefore, required minimal monitoring for western snowy plover. Observations of this nesting site
were made from the West Levee Road. NS2 was surveyed by vehicle from the East Levee Road
using a spotting scope with occasional survey efforts occurring on foot. NS3 was surveyed by
vehicle from the north end of the site. The large majority of suitable western snowy plover nesting
habitat in the Seasonal Ponds was visible from the road network. Therefore, the observer(s) would
slowly drive along the roads that subdivide this area. Frequent stops were made to examine specific
areas adjacent to the road with binoculars or spotting scope without exiting the vehicle.

During each survey for western snowy plover, observers documented the location of any new nests.
NS1, NS2, and NS3 were sectioned by markers, which formed the basis for data recording. NS1 is
significantly larger than the other two nest sites; therefore, NS1 was sectioned south to north from A
though CC in a regular grid. Each snowy plover nest located during survey efforts was marked with
a numbered tongue depressor, mapped for ease of relocation on subsequent visits, and a mini-
exclosure (ME) was placed on the nest.

On all sites it was usually possible to follow the movements and determine the fate of chicks of each
brood since there was dispersion over space and time sufficient to differentiate between broods. In a
few cases banded adults identified specific broods. Broods were observed between 2 and 7 days per
week. These regular brood observations were conducted to determine chick survival and fledgling
production, as well as to detect movement between cells and use of specific cells for brood rearing.

A Range-wide, Breeding Season Window Survey was conducted at Bolsa Chica in May 2011. The
survey was conducted in the same manner as in previous years and in accordance with the guidelines
set out in the Snowy Plover Recovery Plan (U.S. Fish and Wildlife Service 2007).

PROTECTION FROM PREDATORS

Once a nest was discovered, a welded wire mini-exclosure (ME) was anchored in place over the top
of the nest and left in place until the eggs in the nest hatched. The MEs are 28 inches in width on all
four sides and 16 inches in height. These dimensions have proven effective in deterring predation by
corvids, gulls, and coyotes (Canis latrans). The use of the ME contributes greatly to the low egg
predation at Bolsa Chica. Aversion nests were also used to deter coyote and corvid nest predation.
This was accomplished by placing ill tasting eggs in clutches within the nesting areas. Once the
coyotes or corvids taste the eggs they are more reluctant to take eggs as a food source.
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Observations were made of potential predators during the surveys. Predator management actions
were then enacted commensurate with the threat to snowy plover breeding activity by that specific
predator. Predator management has been a necessary recovery action for the California least tern for
decades. In places such as Bolsa Chica where snowy plovers nest in proximity to the least tern,
predator management activities on behalf of one species will also benefit the other species. In 2011,
predator management was undertaken by Wally Ross of CDFG.

Clay roof tiles were placed on STI, NS1 and NS3 to provide shelter for young least tern and plover
chicks. Adult plovers also use the tiles as a viewing platform for chick movement.
RESULTS AND DISCUSSION

In 2011, the first snowy plover nest was established on NS1 on March 16. There were a total of 73
nests producing 62 fledglings (Table 1).

NUMBERS OF MALE AND FEMALE SNOWY PLOVERS
During May 2011, a Range-wide, Breeding Season Window Survey was conducted. The total
number of snowy plovers present at Bolsa Chica was 49 adults: 20 female, 28 male, and one of
unknown sex (Table 1). The management goal of the Snowy Plover Recovery Plan for Bolsa
Chica is 70 adults.

Table 1. Males, Females, Nests and Fledgling Production 1997-2011.

Year | Females | Males |Total Adults|Total Nests| Fledglings |Total FI/Nest Fl/Male
2011 |20 (1 unk) 28 49 73 62 0.85 2.21
2010 22 23 45 64 63 0.98 2.74
2009 25 22 47 70 42-70* | 0.60-1.00* | 1.91-3.18*
2008 22 28 50 67 57-109* | 0.85-1.62* | 2.04-3.89*
2007 18 12 30 50 25 0.50 2.08
2006 27 35 62 71 64 0.90 1.83
2005 25 41 66 51 75 1.47 1.83
2004 25 20 45 65 79 1.22 3.95
2003 15 16 31 32 44 1.38 2.75
2002 19 20 39 50 27 0.54 1.35
2001 19 18 37 55 57 1.04 3.17
2000 15 16 31 39 42 1.08 2.63
1999 12 11 32 38 23 0.61 2.09
1998 11 16 27 34 25 0.74 1.56
1997 14 20 34 30 nd nd nd

FI = fledglings, nd = not determined
* based on minimum/maximum numbers of fledglings
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NEST DISTRIBUTION AND CHRONOLOGIES

Snowy plover utilized all available nest sites at Bolsa Chica in 2011. Seasonal Ponds had 26% of all
nests, NS3 had 22%, NS2 had 18%, and NS1 had 16% of all nests (Figure 2, Table 2). Cell 45,
immediately adjacent to NS2 in the Muted Tidal Basin, was used for nesting this year. The only
other time it has been used was in 2009. NTI has had nests every year since 2008 but every nest,
either prior to or immediately after hatching, has been lost due to conflicts with large nesting terns,
skimmers, and gulls. Appendix 1 provides the cell location, start and end dates, nest fates, and eggs
and chicks produced for each nest in 2011. Appendix 2 provides information on historical nest
distribution.

Table 2. 2011 Nest, Nest Fate, and Reproductive Success Distribution by Cell

Nests Hatched
Location Total Nests Nests Failed (# chicks) Fledglings
Seasonal Ponds: 19 1 18(50) 30
Cell 9 9 0 9(24) 12
Cell 10 3 0 3(9) 8
Cell 11 3 0 3(8) 3
Cell 12 1 1 0(0) 0
Cell 13 3 0 3(9) 7
[Nest Site 1 12 2 10(26) 9*
[Nest Site 2 13 1 12 (32) 5
[Nest site 3 16 5 11 (30) 11
[Future Full Tidal Basin: 7 1 6 (14) 5
Cell 14 3 0 3(7) 5
Cell 19 1 0 1(3) 0
Cell 22 2 0 2 (4) 0
Cell 32 1 1 0 (0) 0
South Tern Island 3 0 3(8) 2
INorth Tern Island 1 0 13 0
[Muted Tidal Basin (Cell 45) 1 1 0(0) 0
[East Levee Rd. 1 0 1(2) 0
Total 73 11 62(165) 62*

e includes birds raised at Huntington Beach Huntington Beach Wetlands and Wildlife Care Center.

The State and Federal Endangered California least tern also nests at Bolsa Chica. Snowy plover egg
laying typically begins several months before the least tern begins its egg laying. This has been the
case at Bolsa Chica as well. The two species tolerate the co-location of their nests. This was
apparent in 2011 when they both nested on NS1, NS2, NS3, and STI.

In 2011, the first plover nest was initiated March 16. Snowy plover nesting rose to a peak in early
June, similar to the average, with an uncharacteristic increase in nesting in mid-July (Figure 3). The
last known nests hatched during the first week of August (Figure 4).
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Figure 4. Biweekly Western Snowy Plover Nest Initiation, Hatching, and Loss at Bolsa Chica in
2011.

EGGs, AND CHICKS, AND FLEDGLING PRODUCTION

A total of 207 snowy plover eggs were produced at Bolsa Chica in 2011, with 42 eggs abandoned,
predated or failed to hatch, and the remaining eggs producing 164 chicks. Of these 164 total chicks
produced in 2011, 62 survived to fledge (Table 2, Figure 5). Sixty-two nests (85% of all nests)
survived to hatch.
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Figure 5. Comparison of Number of Western Snowy Plover Hatched Nests, Failed Nests, and
Fledglings 1997-2011 at Bolsa Chica.

All 73 nests in 2011 were judged to be complete clutches with the exception of Nest 59 in Cell 12,
which was abandoned with just one egg. Eleven completed clutches were 2-egg clutches, one clutch
was 4 eggs, and 61 were 3-egg clutches (Appendix 1).

Six nests were abandoned. The cause of abandonment of nests 3, 11, 21, 23, 28, and 59 is
undocumented. Incubation of these nests was respectively 16, 3, 27, 21, 18, and 0 days. Four of
these nests were on NS1 and had similar abandonment dates. Nests 3 and 11 were abandoned
between May 26 and May 28. In general abandonment of a nest is most likely caused by the loss of
one of the adults (Roche et al. 2010). Five days after abandonment of Nest 23, a coyote crushed the
ME breaking 2 of the 3 eggs. Nest 28 on NS2, the only 4-egg nest, was abandoned after 18 days of
incubation. Nest 59 in Cell 12 had
only one egg and was never
incubated.

All five nests that were predated
were located on NS3 and were
depredated by coyotes (Nests 33, 39,
40, 50, and 54).

The eggs from two nests were
salvaged after abnormal incubation
periods. Nests 43 and 70 both
contained sterile eggs. They were
incubated for 48 and 49 days
respectively until the eggs were
ME crushed by coyote trying to obtain abandoned eggs. salvaged. This is the fifth instance of
prolonged  abnormal incubation
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periods. In 2009, two nests were incubated for over 80 days and in 2010, one nest was incubated for
over 80 days prior to salvage of eggs. All eggs were sterile (Table 3).

For the first recorded time at Bolsa Chica three nests (9, 16, and 56) each hatched one chick after the
first 2 eggs from the clutch had hatched and the brood had left the area of the nest to forage. All the
chicks died.

For the first time at Bolsa Chica 16 unhatched eggs were salvaged and given to the Western
Foundation of Vertebrate Zoology (WFVZ) for analysis of sterility. The results of the analysis are
presented in Table 3.

Table 3. Results of Analysis by the Western Foundation of Vertebrate Zoology of Abandoned

Snowy Plover Eggs.
Eggs
Clutch Eggs Results from
Nest # size hat?:%e d abandoned Notes WEVZ
(collected)

17 3 2 1 Normal incubation infertile

20 3 2 1 Normal incubation infertile

23 3 0 1 2 eggs lost to predation, 1 egg | large embryo

abandoned
28 4 0 4 18 days of incubation 3 infertile, 1 with
small embryo

30 3 2 1 Normal incubation contents solid

43 2 3 2 Incubated for 48 days infertile

45 3 2 1 Normal incubation contents solid

59 1 0 1 Never incubated infertile

66 2 1 1 Normal incubation infertile

70 3 0 3 Incubated for 49 days infertile

The eggs from Nests 3 and 11 were collected after determining that abandonment had occurred and
were given to the Huntington Beach Wetlands and Wildlife Care Center (HBWWCC) for possible
salvage (Table 4). Nest 3 was unattended for a prolonged period and, although all three eggs
hatched, two of the chicks were underdeveloped and only one chick survived to fledge. All three
eggs from Nest 11 plus the one from Nest 3 were successfully raised at the care center to fledging,
were banded, and subsequently released in the Seasonal Pond area of Bolsa Chica (Table 4). To aid
in the release of the fledglings, a temporary shelter or halfway house was built to provide shelter to
the young birds while they familiarized themselves with their surroundings. The shelter consisted of
a framed wire cage that is open at both ends. It was placed over a small amount of pickleweed to
offer the young fledglings some cover while inside the shelter. This shelter was first used in 2010
and appears to have increased the survival of these hand-reared fledglings (photo provided in Knapp
and Peterson 2010).
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Table 4. Western Snowy Plovers Banded at the Huntington Beach Wetlands and Wildlife Care

Center in 2011.

Bqnd . Nest # Arrived As | Date Banded | Date Released | Last Observed
Combination
YNRY 3 eqg 5/17/2011 6/24/2011 7/13/2011
BRYN 3 eqg 5/17/2011 6/27/2011 7127/2011
BWYN 3 e]s] 5/17/2011 6/27/2011 6/27/2011
YBYN 11 egg 6/20/2011 6/24/2011 6/29/2011

. Due to the banding of fledglings released from
HBWWCC since 2008, we have been able to
_ track their individual success. In order for an
individual to be successful it must survive to
breeding age. In order to determine how
successful the hand-reared snowy plovers are
compared to parent-reared plovers we compared
our data with data from San Diego County
collected during a long-term study by Dr. Abby
Powell (Powell et al. 1998). In this study all
| chicks were banded with individual bands. The
~ number of banded birds returning the year
following their hatch year were compared to data
~ collected from the fledglings released from
HBWWCC (Table 5). The expected result would
be that parent-reared birds would develop
stronger predator avoidance and foraging
techniques that would result in increased
survivorship.  Although the sample sizes are low for Bolsa Chica the results indicate that
survivorship to breeding age is unrelated to how the chicks are raised. The return of fledglings at
Bolsa Chica is comparable and at times higher than those in San Diego County from 1994-1998
(Powell et al. 1998) that ranged from 10% to 22%.
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Fledgling BRYN after release from HBWWCC.

Table 5. Banded Fledglings that Returned From Wintering Grounds to Breed.

Year Site Banded Fledges Returned Fledges
1995 San Diego County* 62 7 (11%)

1996 San Diego County* 59 13 (22%)

1997 San Diego County* 83 8 (10%)

1998 San Diego County* 73 15 (21%)

2008 Bolsa Chica 2 2 (100%)

2009 Bolsa Chica 9 1 (11%)**

2010 Bolsa Chica 13 4 (31%)

* data from report on The Status of Western Snowy Plovers in San Diego County, 1998.
** a second bird was located in San Quintin in 2011 but is not known to have returned to breed, increasing the actual
survivorship to 22%.
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Of the 73 nests at Bolsa Chica in 2011, a total of 62 fledglings were produced. This includes two
nests (4 individuals) that were raised at the HBWWCC. The overall fledge rate was 0.84
fledglings/nest. The Seasonal Ponds were the most successful nesting area with 1.58 fledglings/nest.
It also supported all the chicks from NS3 that had a success rate of 0.68 fledglings/nest. The number
of nests on NS1 has decreased from a high of 37 nests in 2008 to 19 nests in 2011. Reproductive
success on NS1 is also declining. In 2011 the fledge rate was 0.75 (fledglings/nest) and if rescued
eggs (which would have failed due to adult abandonment) are excluded the fledge rate drops to 0.41
fledglings/nest. NS2, which had four nests in 2010 and a fledge rate of 1.75, had a record 13 nests in
2011. Unfortunately, crowding by other snowy plover broods had a negative effect on reproductive
success and NS2 was only able to support 0.38 fledglings per nest. This site could probably support
two or at most three broods at one time.

BROOD TRACKING

Due to the chronological and
geographic spacing of each brood, it is
often possible to locate and identify
individual broods over the period
before they fledge. As generally seen
in prior years, in 2011 each brood
tended to stay together and the males
prevented overlap or co-mingling with
other  broods. There  were
confrontations between the males if the
broods wandered too close together or
tried to take advantage of the same
resources. This was apparent on NS2.

Broods hatched from NS3 relocated
within days to locations within the
Seasonal Ponds to seek food. Snowy
plovers readily used the roads of Bolsa
Chica to cover distances of 1/3 to 3/4
mile. In the Seasonal Ponds, broods
would move about or change cells but could generally be identified. More than one cell may be used
by a brood and often a brood will travel to another cell within one or two days of hatching. As an
example, although there were only three nests that hatched in Cell 11 in 2011, at least 10 broods not
hatched from Cell 11 used this cell for foraging.

Brooding female

OBSERVATIONS OF BANDED ADULTS

A female, WWY'Y (assumed lost tape on lower right leg making it WWY'S, S=Service band missing
yellow tape), was banded as an adult at the South Spit, Humboldt Bay in 2006, had one clutch, Nest
18 on NS1, but disappeared after the clutch hatched on May 21. This is the fourth year this female
has nested at Bolsa Chica.

A female, YNYB, nested at Seal Beach National Wildlife Refuge in 2011 and also NS2 at Bolsa
Chica (Nest 57) and hatched 3 chicks from each nest. This bird was banded as a fledgling at
HBWWCC in 2010.
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A male, YNWR, attempted to nest at Bolsa Chica in 2011 (Nest 59) but only one egg was laid and
subsequently abandoned. Later tests showed that the egg was sterile. This bird was banded as a
fledgling at Bolsa Chica after being raised at HBWWCC in 2010.

A female, YNYW, nested at Bolsa Chica in 2011 (Nest 58) on NS2. This bird was banded as a
fledgling at Bolsa Chica after being raised at HBWWCC in 2009. One chick fledged.

Other nesting banded birds included male SKL (Nest 19), female SKM (Nest 13), Male SKM (Nest
26), female SKM (Nest 61), and male with Service band on left leg (Nest 62). SKM banded birds are
from Camp Pendleton and SKL bands are from Naval Amphibious Base (NAB) Ocean in San Diego.
The following birds were seen for only one or two days and assumed to be in migration: YGBR
(7/20), RRAW (7125, 7/26), BBYG (7/31), GGGR (8/02), NBBB (8/15, 8/16), and YYBO (8/20).
Other banded birds were seen but unconfirmed.

A list of birds banded at Bolsa Chica can be found in Appendix 3.
PREDATION

Predators removed from Bolsa Chica are summarized in Table 6. The information was obtained
from the annual predator management report (O’Reilly et al. 2011).

Table 6. Bolsa Chica Predator Removal Summary (1999-2011)

— o D (00] N~ [{e] Lo < (a2) (o] — o (2]
Potential Predator | 8 | 8 (88|18 /18|18 |8 8 /8/8/8|%
(V] (q\] AN AN (9\] AN (q\] AN AN (V] [9\] (9\] —
Gull-billed Tern - - - | -
American Crow 6 5 6 (12|10 | - | 15|99 | 118 |52 80|91 | 10
America Kestrel 14 2 5 4 6 | 13 | 19 5 [12]13] 15
Loggerhead Shrike 7 1 - | - - 4 1 10| 5 3162
Common Raven 1 5 5| - 4 2 1 2 4 516 ]3] 2
Cooper’s Hawk - 1 -1 - - 8 - - - -
Peregrine Falcon - - - | - 1 - - - - A N N I
Red-tailed Hawk 3 - 111 - - - - - I
Gulls - - 1] 7 - 1 - - I
Skunk - - - | - - - - 2 1 -l -] - -
Virginia Opossum 1] - - N I
Ground Squirrel 3 * | 4] 3] * * * * * N N
Brown Rat - - 1] - - - - - - I -

* bait stations used; therefore the number removed is unknown

In 2011 five nests were depredated. The low rate of nest loss and high degree of chick production is
normally attributable to the deployment of ME’s. This year all nests predated on NS3 were taken by
coyote even though they were protected by an ME. The coyotes were able to dig in the soft sand so
that the eggs from the nest rolled down into the created depression and thereby within reach of the
coyote (see photo below). This was the highest nest loss since introduction of ME’s to protect plover
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nests. Coyotes attempted to dig under other ME’s in the Seasonal Pond cells but were unsuccessful
due to the type of cell substrate (see photo). The only other egg loss is one of the eggs from Nest 4
on the East Levee Road and the cause is undocumented. One nest, Nest 23, was attacked by a coyote
on NS1 crushing the ME and breaking 2 of 3 eggs after the nest had been abandoned for 5 days (see
photo).

Two nests covered by ME’s and attacked by coyotes. The left picture is on NS3 where the sand is soft. The
coyote was able to depredate the eggs. The right picture was on the hardened salt panne in the Seasonal Ponds
and the coyote was unable to dig under the ME and the eggs were protected.

Documentation of chick loss to predators included common raven (Corvus corax), which took three
chicks on NS3; red-tailed hawk (Buteo jamaicensis), which took one chick on NS2; great egret
(Ardea alba) that took one chick on NS2; and gull-billed tern (Gelochelidon nilotica), which took six
chicks in Cell 11. Two gull-billed terns were present for a short time (observed sporadically between
April 25 and May 20). The 3 chicks lost from Nest 14 on NTI were probably taken by gulls after
hatching. The remaining chick loss due to predation is undocumented.

Both an adult peregrine falcon (Falco peregrinus) and a merlin (Falco columbarius) were observed
at Bolsa Chica at the beginning of the season but appear to have migrated away from the area without
incident. A juvenile peregrine falcon appeared at Bolsa Chica at the end of the breeding season but
no snowy plover predation was noted. Black-crowned night heron (Nycticorax nycticorax) and
Cooper’s hawk (Accipiter cooperii) were present during all or part of the breeding season but were
not suspected predators in 2011.

MANAGEMENT RECOMMENDATIONS

The 2011 western snowy plover breeding season continued the high nest survival rates which have
been experienced since the 2002 breeding season. The high nest survival rates are attributable the
use of MEs. However, a number of nests were lost in 2011 even with the use of the ME. This is
discussed below. The fledge rate (Table 1) was moderate, with 58 fledglings in the wild and 4 in
captivity for a total of 0.85 fledglings/nest. Therefore, management recommendations focus on
maintaining existing management actions that have worked in the past as well as taking additional
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steps focused on improving nest and fledgling success. The endangered California least tern, which
nests in the same locations as the western snowy plover, needs to be considered in all management
efforts.

Many recommendations from past years have been implemented with good results. These actions
included: 1) placing tiles on the nest sites for the chicks to hide under, both providing protection from
predation and a viewing platform for adults; 2) deploying MEs on every snowy plover nest to reduce
egqg loss due to predation; 3) utilizing drift fences to create dunes and maintain the sand on NS3; 4)
continuing weed management on all manmade nest sites; and 5) increasing efforts for predator
management over those performed in 2010. These management efforts have been effective in the
enhancement of nest sites and improving reproductive success of the snowy plover and should
continue. It is also recommended that monitoring continue with the same intensity that has occurred
in the past in order to maintain this quality of management within the nest sites.

1. Management of NS1.

NS1 has been plagued with problems that have been difficult to solve. Overcrowding has been a
major problem in the past, although the last two years the site has been only lightly used for nesting.
This was due to large-scale predation in 2010 and possibly due to predation or weed overgrowth in
2011. Coyotes depredated almost all tern and skimmer nests in 2010 and to prevent this from
occurring in 2011 a fence was put in on the south end of the nest site on the West Levee Road. Egg
aversion, which has been used in the past, was also implemented on the site during the 2011 nesting
season.

The snowy plover nests were protected by the MEs during the egg stage; however, four (33% of
nests on NS1) nests were lost during the egg stage. Two nests were abandoned between April 10 and
April 15 and two nests were abandoned between May 26 and May 28. The number of chicks lost to
predation on NS1 was 75% of those that hatched. The predators were unknown. Without knowing
whether the problem is due to aerial predators, coyotes, or other predators it is difficult to develop a
management strategy. We recommend that egg aversion begins prior to the nesting season or even
continues through the winter to deter both coyote and corvid predators from frequenting the site. We
also recommend that the site be patrolled early in the nesting season to identify potential diurnal and
nocturnal predators before the problem gets out of control. Coyotes are still entering the site and
patrolling the site could also identify their point of entry so that the problem can be rectified.

Weed management still remains a problem on NS1 even after exhaustive efforts were made to
remove weeds prior to dispersion of additional seeds. Rainfall was well spaced during late 2010 and
early 2011 causing seeds to germinate repeatedly during the winter and early spring. On some man-
made nest sites, at other regional locations, annual grading or scraping has been used. This removes
all vegetation just prior to the nesting of the California least tern. With no rainfall this eliminates
weeds until the next rainy season. This method is required annually and encourages long-term weed
growth by disturbing the soil. Grading would need to be completed prior to the nesting of all birds
on NS1. The western snowy plover nests two months earlier than the California least tern (early
May) and during the past two years snowy plover nesting commenced even earlier: February 23 in
2009 and March 5 in 2010. This timing is still within the rainy season in southern California,
therefore the rain has the potential to germinate a new seed bank that would normally stay dormant
until the fall.

Merkel & Associates, Inc. 16



Western Snowy Plover Nesting at Bolsa Chica, 2011 December 2011

Another method that has been successful at the Seal Beach Naval Weapons Station is the use of
saltwater irrigation. This method was established following a study that incorporated four different
non-native vegetation control methods and a control site (Agri Chemical & Supply 2006). The
saltwater irrigation treatment was the most effective in terms of controlling non-native plants and
providing a suitable nesting area. This method involves pumping salt water into an irrigation system
for about six hours or until the ground is saturated. This is repeated the next day. Saltwater
irrigation is very effective at killing annual herbaceous plants and not as effective on iceplant and
other invasives that can tolerate high salt content. This two-day process is done prior to the nesting
season each year.

It is recommended that a combination of salt water irrigation and the application of herbicide or hand
weeding on the more salt tolerant species be considered to control weeds on NS1, as an expansion of
the current weed control efforts.

2. Management of NS2.

There were a record number of nests on NS2 in 2011. Thirteen snowy plover nests (four in 2010)
and 45 California least tern nests were initiated. The reproductive success for the snowy plover was
0.39 fledglings/nest in 2011 compared to 1.75 fledglings/nest in 2010. For the snowy plover there
was no nest predation; however, one nest was abandoned. A total of 32 chicks hatched on NS2. Five
of these were documented as fledged. Of the remaining 27, two chicks were predated by known
predators (red-tailed hawk and great egret) and two by an unknown predator in Cell 30. The
outcome of the remaining 23 chicks is undocumented. It is possible that there were additional
fledglings from the site, but accounting for them proved difficult as vegetation cover increased
substantially during the season, and the confined configuration of the site itself did not allow for
visual separation of the broods. It is known that when feeding at the base of the site at the
surrounding water edge there were confrontations between adults with broods. This has led to a
conclusion that the site may not be capable of successfully supporting multiple broods
simultaneously.

Our management recommendation would be to continue weed management aggressively during the
non-breeding season.

3. Management of NS3.

There were a record 16 snowy plover nests on NS3 in 2011, slightly higher than the 14 recorded in
2010. In 2011, coyote depredated five nests, four on a single day and unsuccessful attempts were
made on several other nests. Soft sand was placed on the nest site during the winter making the site
much more natural looking; however, the soft substrate allowed the coyotes to dig under the ME and
in some cases were able to reach the eggs. Unlike NS2 it does not appear that overcrowding is a
problem on NS3 because the chicks leave the nest site once they have hatched.

Our management recommendations for this site would be to continue weed management, initiate
predator aversion nests prior to nesting season, and to modify the ME design to increase protection in
soft sand. In many cases the coyote was able to reach the eggs within the ME by digging in the soft
sand, so enlarging the size could prevent the coyote from reaching the eggs.
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4. Improve water management in the Seasonal Ponds

The Seasonal Ponds are an extremely important foraging and nesting area for the snowy plover. In
2011, 47 of the 62 fledglings (76%) at Bolsa Chica foraged in the seasonal ponds. The other 25%
were either raised at the HBWWCC (7%) or other areas of Bolsa Chica (18%). Based upon the
recent history of early nest initiations and the fledgling success from those nests it would appear
advantageous to have areas within the seasonal ponds managed to support earlier nesting. Currently
the Seasonal Ponds are inundated with water and are not really available for nesting until at least
mid-April. Due to the early nesting it has become even more important to have a flexible
management process for balancing the amount of water in these cells. Improving water management
at the Seasonal Ponds has been an issue for several years; however, a number of solutions have been
implemented to improve the flow of water out of these cells to make them available for snowy plover
nesting and foraging. These include repair of culverts between cells and installation of a permanent
pump in Freeman Creek (to which the ponds drain) so that excess storm water can be pumped out to
the Full Tidal Basin if excessive shoaling in the basin prevents drainage by gravity. Hopefully this
will correct some of the problems below; however, in the spring further assessment should be made
of some of the key components of improving water management in the Seasonal Ponds.

Some of the key components that need to be addressed include: 1) removing water from Cell 9; 2)
removing water from Cell 22; 3) generating greater flow from Cell 14 into Cell 19.

Ongoing and adaptive management actions are essential to improving western snowy plover
reproductive success at Bolsa Chica, which provides the best nesting option for snowy plovers within
a 60-mile radius.
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Appendix 1. Snowy

lover eggs laid, chicks hatched, and fledged at Bolsa Chica, 2011

Nest # Cell # date found | date ended | eqgs nest fate chicks [ fledglings comments
1 NS1 E1 3-16 4-20 3 H 3 0
2 NS1 Y2 3-18 4-22 3 2H1A 2 0 1 egg abandoned, infertile (PK)
3 NS1 M1 3-23 4-10 3 A/H 3 1 3 eggs abandoned, hatched at HBWWCC: 2 chicks died
4 E. LEVEE 3-25 4-25 3 2H1P 2 0 1 egg taken by unknown predator
5 NS1 AA2 3-25 4-24 2 1H1A 1 0 1 egg abandoned, unknown contents
6 CELL 11 4-03 5-01 3 H 3 0
7 NS3 Q 4-06 5-06 3 H 3 0 Chicks predated by raven
8 NS3 W 4-07 5-05 3 H 3 1
9 NS3 R-S 4-08 5-06 3 H 3 0 1 egg hatched late, chick dead in egg
10 NS3 4-09 5-10 3 H 3 0
11 NS1 T1 4-11 4-15 3 AH 3 3 3 eggs abandoned; hatched at HBWWCC
12 CELL9 4-16 5-20 3 H 3 1
13 NS3 H 4-17 5-02 3 1H2A 1 0 Female SKL, 2 abandoned eggs; infertile (PK)
14 NTI 4-19 5-12 3 H 3 0 Chicks predated by gulls
15 CELL 11 4-21 5-19 2 H 2 0
16 NS1 C1 4-21 5-19 3 H 3 1 1 egg hatched late; chick dead
17 NS1J1 4-23 5-15 3 2H1A 2 2 1 egg abandoned; infertile (WFVZ)
18 NS1V1 4-23 5-21 3 H 3 0 Female WW/YS
19 CELL 10 4-25 5-26 3 H 3 2 Male SKL
20 CELL 14 4-29 5-31 3 2H1A 2 0 1 egg abandoned,; infertile (WFVZ)
21 NS1 H1 4-29 5-26 2 A 0 0
22 STI 4-30 5-20 3 2H1A 2 0 2 probable chicks; 1 egg abandoned; contents unknown
23 NS1 B1 5-06 5-28 3 A 0 0 3 fertile eggs (2 PK, 1 WFVZ)
24 STI 5-06 5-30 3 H 3 0 3 probable chicks
25 NS1L1 5-08 6-05 3 H 3 2
26 CELL9 5-08 6-08 3 H 3 1 Male SKM
27 NS2 5-09 5-21 3 1H2A 1 0 2 eggs abandoned; contents unknown
28 NS2 5-10 5/28 4 A 0 0 4 eggs abandoned; 3 fertile, 1 fertile (WFVZ)
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Nest # Cell # date found | date ended | eqgs nest fate chicks [ fledglings comments
29 NS1Y1l 5-16 6-13 3 H 3 0
30 NS2 5-19 6-15 3 2H1A 2 0 1 egg abandoned; contents solid, status unknown (WFVZ)
31 NS2 5-19 6-15 3 H 3 0
32 NS3 5-25 6-16 3 H 3 2
33 NS3 5-25 6-21 3 P 0 0 Predated by coyote
34 NS3 5-19 6-21 3 H 3 0
35 STI 5-28 6-27 3 H 3 2
36 NS2 5-19 6-20 3 H 3 0
37 NS2 5-25 6-19 3 H 3 0
38 NS2 5-25 6-02 3 H 3 0
39 NS3 5-29 6-25 2 P 0 0 Predated by coyote
40 NS3 A 5-31 6-21 2 P 0 0 Predated by coyote
41 CELL 10 5-31 6-30 3 H 3 3
42 NS2 6-01 6-25 3 H 3 0
43 CELL 45 6-02 7-20 2 S 0 0 2 eggs salvaged; infertile (WFVZ)
44 NS3V 6-04 7-01 3 H 3 0
45 NS3 5-31 6-25 3 2H1A 2 2 1 egg abandoned; contents solid, status unknown (WFVZ)
46 NS3 6-06 7-02 3 H 3 3
47 NS3 L 6-06 7-02 3 H 3 3
48 NS2 6-02 7-02 3 H 3 2
49 NS2 6-10 6-27 3 H 3 2 Female YS/YW
50 NS3 D 6-10 6-21 3 P 0 0 Predated by coyote
51 CELL 19 6-15 6-20 3 H 3 0
52 NS2 6-22 7-15 2 H 2 0
53 CELL 13 6-22 7-20 3 H 3 2
54 NS3V 6-28 7-01 3 P 0 0 Predated by coyote
55 CELL9 6-29 7-26 3 H 3 0
56 CELL9 6-29 7-24 3 H 2 0 1 egg hatched late, chick dead in egg
57 NS2 6-27 7-20 3 H 3 0
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Nest # Cell # date found | date ended | eqgs nest fate chicks | fledglings comments
58 NS2 6-28 7-16 3 H 3 1 YNYW female
59 CELL 12 6-29 7-20 1 A 0 0 1 egg abandoned; infertile (WFVZ), YN/WR male
60 CELL 91 6-29 7-22 3 H 3 2
61 CELL 14 7-02 7-27 3 H 3 3 Female SKM
62 CELL 11 7-02 7-29 3 H 3 3 Male S (left leg only)
63 CELL9 7-02 8-03 3 H 3 3
64 CELL 22 7-04 8-02 2 H 2 0
65 CELL9 7-06 8-05 3 H 3 2
66 CELL9 7-06 8-05 2 1H1A 1 1 1 egg abandoned; infertile (WFVZ)
67 CELL 14 7-06 8-01 2 H 2 2
68 CELL9 7-06 7-26 3 H 3 2
69 CELL 10 7-07 7-30 3 H 3 3
70 CELL 32 7-07 8-19 3 S 0 0 3 eggs salvaged; infertile (WFVZ)
71 CELL 13 7-11 8-05 3 H 3 3
72 CELL 13 7-11 8-06 3 H 3 2
73 CELL 22 7-18 7-28 2 H 2 0
2011 Season Totals gg;s 2,66:)/0H|-,| ZAéASP cr}i?j(s fle dglzings
73 Nests

P = predated; A = abandoned; H — hatched, A/H — abandoned eggs that were salvaged and hatched at HBWWCC, S = sterile eggs.
Note: In the Nest Fate column, 2H1A means the nest hatched but only two eggs produced chicks, one egg was abandoned.

WFVZ= Western Foundation of Vertebrate Zoology; PK=Peter Knapp; HBWWCC = Huntington Beach Wetlands and Wildlife Care Center
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Appendix 2. Distribution of Western Snowy Plover Nests at Bolsa Chica for 1997 through 2011.

Distribution of nests throughout Bolsa Chica

Cells
eliminated
Total# | during |[Seasonal
Year Nests |restoration| Ponds |FFTB| MTB | NTI NS1 NS2 NS3 STI Other
1997 31 14 11 4 2
1998 34 16 15 2 1
1999 38 14 11 11 2
2000 39 11 21 6 1
2001 55 19 29 5 2
2002 50 14 17 19
2003 32 11 9 3 9
2004 65 17 33 10 5
2005 51 6 30 8 7
2006 71 13 13 16 16 1 8 4
2007 50 10 9 19 8 4
2008 67 10 10 37 5 4 1
2009 70 16 9 1 1 32 3 5 3
2010 64 11 4 1 26 4 14 2 2
2011 73 19 7 1 1 12 13 16 3 1
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Distribution of Nests by Cell

Cell| Cell | Cell | Cell | Cell | Cell | Cell | Cell |Cell| Cell | Cell | Cell | Cell |Cell| Cell | Cell | Cell |Cell | Cell
Year | 2 9 10 11 12 13 14 17 | 18 | 19 | 22 | 25| 30 | 31 | 32 33 34 | 36 | 45
1997 4 7 1 1 2
1998 2 7 6 1 1
1999 6 5 1 1 5 4
2000 2 6 12 1 1 1 1 3
2001 1 8 11 9 5
2002 1 2 1 10 3 3 5 10 1
2003 6 1 2 2 1
2004 5 12 13 2 1 1 3 1 4 1
2005 1 6 8 12 3 1 4 3
2006 2 6 5 13 2 1
2007 1 6 3 1 3 4 1
2008 2 5 3 4 6
2009 2 6 2 5 1 2 2 3 1 1 1
2010 2 5 3 1 3 1
2011 9 3 3 1 3 3 1 2 1 1
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Appendix 3. Western Snowy Plovers Banded at the Huntington Beach Wetlands and Wildlife Care Center.
Band Nest | Arrived Date Date Last Comment
Combination # As Banded | Released | Observed
YNYR 6/2008 6/10/2011
YNWW 6/2008 10/09/10
YNRW 11 | chick |5/20/2000 | 6/19/2000 | 1/09/2011 | OPserved 'Qa?:” Quintin,
YNYY 11 chick | 5/20/2009 | 6/19/2009 | 7/13/2009
YNWB 11 chick | 5/20/2009 | 6/19/2009 | 6/19/2009
YNBW 18 egg 5/20/2009 | 6/19/2009 | 6/19/2009
YNBB 18 egyg 5/20/2009 | 6/19/2009 | 7/28/2009
YNBG 47 egg 7/17/2009 | 8/8/2009 | 11/20/2009
YNBR 47 egyg 7/17/2009 | 8/8/2009 | 2/10/2010
YNGB 48 egyg 7/17/2009 | 8/8/2009 | 9/14/2009
YNYW 48 egg 7/17/2009 | 8/8/2009 | 10/13/2011 YSYW — missing tape
injured
YNBY juvenile | 9/21/2009 | 9/21/2009 | 9/21/2009
Nested on Nest 2 in 2010,
YNRR sick 9/30/2009 | 9/30/2009 | 4/16/2010 assumed depredated
YNWG 2 chick | 5/19/2010 | 5/19/2010 | 5/19/2010
YNGR 2 chick | 5/19/2010 | 5/19/2010 | 5/19/2010
YNYB 8 egyg 5/19/2010 | 5/19/2010 | 12/01/2011
YNYG 8 eqg 5/19/2010 | 5/19/2010 | 10/18/2010 YSYG - missing tape
YNRB 8 egg 5/19/2010 | 5/19/2010 | 6/13/2010
YNRG 13 egyg 5/19/2010 | 5/19/2010 | 6/27/2010
YNGG 13 egg 5/19/2010 | 5/19/2010 | 6/21/2010
YNGW 14 egg 5/19/2010 | 5/19/2010 | 10/24/2011 YSGW — missing tape
YNWY 14 egg 5/19/2010 | 5/19/2010 | 7/05/2010
YNWR 14 egg 5/19/2010 | 5/19/2010 | 8/02/2011
YNGY 37 egg 6/24/2010 | 7/24/2010 | 7/24/2010
BBYN 37 egyg 6/24/2010 | 7/24/2010 | 7/24/2010
BYYN 37 egg 6/24/2010 | 7/24/2010 | 12/07/2011 BYYS — missing tape
YNRY 3 egg 5/17/2011 | 6/24/2011 | 7/25/2011
BRYN 3 egg 5/17/2011 | 6/27/2011 | 9/30/2011 BRY'S — missing tape
BWYN 3 egg 5/17/2011 | 6/27/2011 | 6/27/2011
YBYN 11 egg 6/20/2011 | 6/24/2011 | 7/06/2011
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