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Introduction 
The abundance and productivity of the western snowy plover (WSP) (Charadrius nivosus 
nivosus) and the California least tern (CLT) (Sternula antillarum browni) was monitored at 
Ormond Beach in Oxnard, Ventura County, California from March 17, 2021 to September 9, 
2021.  The pacific coast population of WSP was federally listed as threatened under the ESA 
on March 5, 1993 (Federal Register 1993).  The California least tern subspecies was listed as 
an endangered species under the Federal Register in 1970 (USFWS 1985) and as 
endangered by the state of California in 1980 (USFWS 1985).  Nesting of both species has 
been documented at Ormond Beach since the 1970’s and nesting locations and outcomes 
have been reported in detail since 2003.  The 2021 data completes 19 years of continuously 
collected nesting outcomes and nest locations. 

Ormond Beach is uniquely located at the urban/agricultural/wetland interface of Ventura 
County.  It is part of a Globally Important Bird Area, has been designated WSP critical habitat 
by the USFWS and an Environmentally Sensitive Habitat Area (ESHA) by the Ventura County 
Local Coastal Plan.   

Executive Summary 
Western Snowy Plover 
A total of 43 WSP nests were located; of those, 24 hatched (56%), 18 failed (42%) and 1 nest 
had an unknown outcome.  Of the 18 failed nests, 13 failed because of a predator (72%), 2 
were abandoned (11%), 1 nest failed for unknown reasons (6%), 1 nest was vandalized by 
humans (6%) and one nest failed due to being buried by wind (6%).  The maximum number of 
breeding WSP was 31. 

First Nest Initiation: March 28 
First Hatch: April 25 

Period of Peak Nesting: April 27 
Last Nest Initiation: August 25 

Last Hatch: August 18 
 

year 
# 

nests 

Nest Outcome # 
breeding 

adults 
Hatch 
Rate succeed fail unknown 

2021 43 24 18 1 31 56% 

 

Threats to WSP Nesting Success:  Predators, primarily corvids and shrikes, were the greatest 
cause of nest loss.  Furthermore, the strategy used to protect nesting birds from different 
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predators is in conflict.  With ravens responsible for 14 out of 20 nest losses (70%) in 2020, it 
was decided to use predator exclosures more aggressively in 2021.  This was successful early 
in the 2021 season. The exclosures were very effective at protecting eggs from being eaten by 
this predator. However, shrikes appeared in May and in June they began targeting adults and 
chicks with great efficiency in subsequent weeks. Shrikes easily pass through the openings in 
the protective cages and likely use predator exclosures to cue in on nests.  

Human vandalism, theft and trespassing were an ongoing problem in 2021.  Although only one 
nest was lost to humans taking eggs, humans caused ongoing disturbance to nesting habitat 
and attracted other predators.  This is the first year we have documented nest take by a skunk 
and it was adjacent to nearby encampments.  We witnessed several times, and documented 
with trail camera footage, a large flock of crows scavenging the dunes past nests in the same 
area. 

California Least Terns 
This year we had two nesting colonies at the north and south ends of the beach, approximately a mile 
apart. Least terns first appeared on the south end of Ormond Beach on May 4, and on the north end on 
May 6. The last CLT were seen on July 22 in the south and on July 31 in the north.  A total of 27 CLT 
nests were established, with 3 nests in the south habitat and 24 nests in the north habitat.  Overall, 17 
nests hatched (63%), 6 failed (22%) and 4 (15%) had unknown outcomes.  Between 16 and 24 chicks 
fledged from the north colony.  In the south colony one nest hatched but no chicks were seen after the 
first day of hatching.  
 

 North 
Colony 

South Colony 

First Nest Initiation: May 16 May 19 
First Hatch: June 10 June 15 
Last Hatch: July 13 unknown 

 

 
# nests 

Nest Outcome 
Fledglings 

Breeding 
Individuals 

succeed fail unknown 

North Habitat 24 16 5 3 16 to 24 36 

South Habitat 3 1 1 1 0 4 

Total 27 17 6 4 16 to 24 40 

 

Threats to CLT Nesting Success:  This year nests failed due to abandonment, high tidal surge, 
and depredation by a skunk and a common raven.  People were a source of ongoing 
disturbance inside the north habitat CLT nesting colony.  They made regular bonfires and left 
trash, cut the protective habitat fencing, moved a predator exclosure from on a CLT nest, took 
our nest markers. We caught video of a person dragging a predator exclosure through an area 
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with active WSP and CLT nests. We suspect this was the cause of the disappearance of one 
CLT nest in this location. 

Site Overview 
Description 
The boundaries of Ormond Beach are defined on the southeast by the Naval Base Ventura 
County Pt. Mugu, and on the northwest by the City of Port Hueneme.  Ormond Beach is owned 
by three landowners that jointly manage the property under a Memorandum of Understanding.  
The landowners are the California State Coastal Conservancy (SCC), the Nature Conservancy 
(TNC) and the City of Oxnard (the City).  The northern portion of Ormond Beach is owned by 
the City. The center and southern portion of the dunes and an inland salt panne are owned by 
the SCC.  Inland on the northern end of the property is a parcel owned by TNC.   

Nesting of the western snowy plover occurs on land owned by the City and the SCC.  There 
are records of California least terns nesting on the northwest end of Ormond Beach since the 
1990’s.  CLT have also nested on the southeast end of the beach regularly before 2012.  This 
year CLT showed interest in this former nesting site, and the first nest in 7 years was 
established on this end of the 
beach.  

Inland on the north end is the 
former Halaco property, which 
was a scrap metal recycling 
operation designated an EPA 
superfund site in 2007.  
Southeast of the TNC property 
is a power plant owned and 
operated by GenOn Energy.   
This parcel is encircled by 
SCC land and fronts the beach 
dunes where WSP nest.  
Adjacent to the salt pan is a 
small parcel owned by the 
Ventura County Game 
Preserve.  Just inland from 
this is the Agromin 
Composting and Soil 
Amendment Facility property, 
which processes yard waste 
and food scraps into compost. 

Ormond Beach property owners & neighboring properties 
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Survey Area 
The survey area is 2 miles in length and runs southeast along the coast and encompasses 
approximately 175 acres.  WSP nest in the dunes along the entire beach, and CLT nest in two 
colonies on the north and south ends of the beach.  The survey area varies in width from 100’ 
by Ormond Lagoon on the north end to over 1000’ wide at the south end in the location of the 
salt pan.  The northern end of the survey area begins at the boundary line between City of Port 
Hueneme and City of Oxnard.  The beach in this area is relatively flat and backed by Ormond 
Lagoon that drains runoff from Oxnard and Port Hueneme.   The foredunes have formed a 4-
10’ tall dune ridge that begins just south of the lagoon and extends along the entire length of 
the beach to the south.   The beach seaward of the dune ridge is flat and varies from 50’-100’ 
wide.  The width varies seasonally due to erosion or accretion induced by wave and tidal 
influences.  

The nesting areas are the entire length of dunes along the length of the beach and a salt 
panne back of the dunes on the south end of the property.  The dunes are vegetated with a 
mix of native and non-native plant species.  Predominant species including saltbush (Atriplex 
leucophylla), beach bur (Ambrosia chamissonis), red sand verbena (Abronia maritima) and 
beach morning glory (Calystegia soldanella).  Common introduced/invasive plants include sea 
rocket (Cakile maritima), European beach grass (Ammophila arenaria), cobweb bush 
(Plecostachys serpyllifolia), sweet clover (Melilotus indicus) and ice plant (Carpobrotus edulis).  
Surf cast beach wrack and driftwood is abundant, as is trash, broken glass and even car parts 
and tires.  The salt panne is a seasonal wetland, forming ponds during winter/spring rains and 
then dries in the summer. Nesting occurs there in areas predominately vegetated by pickle 
weed (Salicornia pacifica). 

Ormond Beach survey area 

  

Survey Area – 175 acres 
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Nesting Habitat Protection 
Fencing Types 
Nesting areas are enclosed with three types of fencing. 
The goal of the fencing is to protect the areas of the 
beach that are used for nesting by CLT and WSP.  Over 
time nesting areas may shift for a variety of reasons, so 
boundaries are adjusted annually as needed.    

1. Habitat Fence - Black mesh Cintoflex-C fencing 
attached to metal T-posts. The mesh fencing has 
openings that are 1.75” square through which small birds and animals can easily pass 
through, including WSP adults & chicks and CLT chicks.  The T-posts are placed every 10-
20’.  The fence is intended as a visual demarcation of the nesting area, rather than a 
predator or human exclusion fence.  It provides a physical 
barrier that is challenging, although not impossible, for humans 
to cross.  It presents a significant barrier to loose dogs.  The 
bottom of the fencing is not buried, so natural openings occur 
depending on the topography of the beach.  Larger mammals 
including sea lions, elephant seals and coyote cross under the 
fence.  

2. Symbolic Fence - Steel anchor rod posts strung with cable 
wire. This is strictly a visual fence, as it presents no physical 
barrier to animals and humans can easily step over or under it.  This type of fence is used 
in low areas that have tidal over wash or where the dunes are growing and shifting, 
especially along the tide line.  It is problematic in locations where there are higher numbers 
of beach goers because it so readily crossed. We no longer use it along the tideline at the 
south habitat where fence trespassing was common after we tried this fencing in 2020.  

3. Temporary Symbolic Fence – This type of fencing is put up on an as-needed basis when 
nests are established outside of the 
habitat fences.  Fences are constructed 
of PVC posts strung with string was 
used. This material is light weight and 
can be carried by a few people long 
distances on the beach. It is 
inexpensive, easy to assemble and 
disassemble, and durable in the beach 
environment.  
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Fenced Habitat Areas in 2021 
Four areas of nesting habitat are protected with fencing. Overall, there was 3 miles of linear 
fencing enclosing 4 areas that protect about 100 acres: After the end of nesting season, all the 
fencing on the tideline side of the habitats was removed for the winter.   

South Habitat: On the south end of the beach, 1.4 miles of mesh fencing encloses 80 acres.  
This fence also encloses the salt panne which is just inland of the south habitat dune area.  
Middle Habitat: Southeast of the power plant, 0.5 mile of fencing encloses 7.4 acres  
Power Plant Habitat: Just northwest of the power plant, 0.3 mile of fencing enclosed 3.5 acres. 
In both the Middle and Power Plant habitats, the fencing facing the ocean is composed of post 
and cable while the sides and back are mesh 
North Habitat: On the north end of Ormond Beach, 0.7 miles a mix of mesh and symbolic fence 
encloses 18 acres.  A length of approximately 1,000 feet of T-post and cable extends along the 
south end of Ormond Lagoon and protects birds that forage at the water/sand interface and 
seek refuge the north habitat.   

 

Signage 
Three types of signs were affixed to posts around the perimeter of the fenced habitat areas: 1) 
“Share the Shore” signs that were created by school children as part of an Explore the Coast 
grant in 2017, 2) Seasonal closure signs that also list penalties for entering nesting areas, in 
both English and Spanish, 3) No Dog signs also in English and Spanish. This year 120 new 
signs were printed and deployed on the fences. 
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Methods  
Population Abundance 
To cover the entire survey area each week, the beach was divided into different areas that 
were surveyed in blocks of 2-4 hours; The tide line in front of the dune ridge from the Mugu 
boundary line to Hueneme Beach, the south nesting habitat fence, salt panne and dunes in 
front of the power plant and the north nesting habitat fence.  Areas were covered 
simultaneously by different teams of monitors when possible, or on sequential days, and count 
totals were summed by the week. 

A total of 60 surveys were conducted over a 25-week period from March 17 through Sept 9.  
Monitoring in the dunes was conducted by walking wandering transects, the tideline was 
walked at the top of the wrack line from the Pt Mugu fence line to the Ormond Lagoon.  The 
tideline was walked in parallel with the dune survey. The entire beach was covered a minimum 
of once per week.  All WSP observed were recorded by age and gender.  Numbers of CLT 
adults and juveniles were recorded once weekly.   

Nest Fate 
When a nest was found, it was approached to collect the  location in Collector with the date 
found and number of eggs.  For WSP, the sex of brooding adult WSP was noted.  On 
subsequent weekly surveys, when an adult WSP could be observed brooding a previously 
marked nest from a distance, it was not approached again because of the presence of ravens 
and other predators that might track human activity or smells to the nest.  CLT nests were 
marked with a numbered <6” long piece of driftwood or other natural beach debris and placed 
no closer than 4 feet from the nest.  WSP nests that had exclosures did not require markers.  
Those that did not have exclosures were marked by 6” to 1’ pieces of driftwood or debris 
placed vertical or at an angle in small dunes on either side of the nest at a distance of at least 
10’ from the nest.   If no adult was observed brooding from a distance, the nest was 
approached to check for the presence of eggs.  Each nest was followed until hatching or 
failure.   

Once a nest no longer contained eggs, a 2-meter area around the nest was examined for 
eggshell fragments, egg yolk, tracks of birds or predators or any other disturbance.  The nest 
scrape was examined for prints and shell fragments.  Nest hatching was determined by 
locating a pip shell (1-4 mm) within the hatched nest, by observing displaying behaviors of 
adults, noting whether footprints in the nest were from plovers/terns, or other animals, and 
locating chicks when possible (Mabee 1997).  Any nest that had at least one egg was 
determined to have hatched and was categorized as successful.   

If eggs remained in the nest for more than the expected gestation time after discovery (28 days 
for WSP, 21 days for CLT) and no adult was observed nearby it was tested for continued 
brooding by placing an egg on end and rechecking within 3-7 days to see if an adult was in 
attendance. If eggs remained in the same position and no fresh plover/tern footprints could be 
found in the nest, the eggs were collected.  Nests that had eggs disappear before the end of 
the full gestation period where determined to have failed if no signs of hatching were evident 
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and signs of tracks from animals other than plovers/terns.  Nests were determined to have 
unknown outcome if the eggs were gone after being brooded for the full gestation period but 
did not have any signs of hatching or depredation.  Unhatched WSP eggs and one dead adult 
WSP were submitted to the Western Foundation of Vertebrate Zoology (WFVZ) for analysis of 
incubation stage and for archive.  Three WSP eggs from one nest were deposited with the 
Santa Barbara Zoo for incubation.   

Nest Initiation Date 
Nest initiation dates were calculated for nests confirmed to have hatched by subtracting the 
expected gestation period for the species plus 2 days from the hatch date.  This accounts for 
the couple days it takes a WSP pair to complete a clutch and start incubating the nest.  Hatch 
dates for nests with a newly hatched chicks inside the nest scrape were the same day as the 
chick observation.  If chicks were observed after they left the nest and could be associated 
with a known nest, hatch date was estimated based on the age of the chick.  If a nest was 
determined to have hatched but no chicks were observed, hatch date was estimated to be 2 
days following the last date of observed brooding for both WSP and CLT.  If eggs were 
abandoned or depredated, the last day the nest was active was determined as the day of the 
last survey when an adult was observed brooding the nest, and nest initiation was estimated to 
be date the nest was discovered minus 2 days.   

Trail Cameras 
Camera traps were used to remotely monitor the nesting area to document the presence of 
predators, predation events, nest hatching and human disturbance.  Several camera models 
were used: 1) Browning Defender 940 (model# BTC-10D), 2) Meidase SL122, 3) Campark 
T45, 4.) Campark T100 and 5.) Ezetai E2.  All cameras had “no-glo” nighttime infrared emitters 
and detectors, triggered by motion and recorded either a photo and/or a 10-20 second video.  
Cameras were placed on the ground approximately 10-30 feet from nests.  SD cards were 
switched out on a weekly basis.  The camera bodies and cases were camouflaged using 
“stone creations bleached stone” spray paint, which coated the cameras in a sand-colored 
heavy texture paint that blended with sand.   Cameras helped us identify exact day of hatching, 
cause of nest losses, human trespassing in nesting habitats and a variety of predators that 
approached nests. 

Chick and Fledgling Observations 
Western snowy plover 
Once a nest hatched, chicks were looked for each week and if possible observed weekly until 
fledging.  Fledglings were determined to be from a nest on Ormond Beach if they had been 
observed for several weeks in the same area prior to reaching fledge age and if a guarding 
adult accompanied them.  Hatch year chicks that did not meet these criteria were assumed to 
be from other beaches.  

California least tern 
Nests were checked a minimum of once per week.  Chicks were re-sighted and associated 
with nests as much as possible.  To avoid disturbing the colony after chicks hatched, we 



 

11 
 

observed the colony with a scope from dunes overlooking the nesting area.  If we confirmed 
with the spotting scope that a nest had hatched and a chick was present or still being brooded 
by an adult, we avoided approaching the nest.  The number of fledglings were calculated by 
adding the daytime counts of fledglings every 3 weeks starting 2 weeks after the first fledglings 
were sighted (method 3WD from the CA Department of Fish and Wildlife report spreadsheet). 

Western Snowy Plover Pair Estimates  
Total number of breeding adults for the season were calculated from the survey that yielded 
the highest number of breeding adults.  This was derived by attributing a male and female pair 
to each active nest, plus 1 breeding male for each clutch with at least 1 chick.   

Western Snowy Plover Habitat Assessment 
After a nest hatched or failed, we gathered habitat data for the WSP nest.  The protocol used 
was one we developed and implemented in 2020 based on 
literature references (Mabee 2000, Powell 2009, Riensche 
2015, and Saalfeld 2012). Control points were generated 
(ArcMap) as random points throughout the survey site and 
data collected on them as though they were nests. A 1-meter 
square quadrant was centered over the nest after hatching 
and a photo was taken from above the nest of the quadrant. 
The photo was later divided into 400 equal squares by a digital 
grid (Adobe Photoshop), yielding grid squares 2.5mm2 in size. 
Total open sand cover was estimated, and that was further 
subdivided into course and fine grain sand using a  Munsell 
Soil Chart and Sand Grain size chart was used to categorize coverage of sand substrate types 
into fine or coarse grain sand.  Percent rock cover was calculated and broken down into either 
pebbles or large rocks > 8cm. Plants were identified, and coverage was quantitated by plant 
type and total vegetation.  Other cover types quantitated were wood, shells and “other” (metal, 
plastic, bone). Grid squares were assigned a color assigned by substrate type. Contents of the 
actual nest scrape were excluded because snowy plovers introduce objects (pebbles, shells 
etc.) to the nest scrape, thus altering the substrate content after the nest site has been 
selected.  Substates type was calculated as a percent of the total area.   

A Student’s two-tailed T-test using p≤0.05 as the level of significance was run on the controls 
vs. nests to determine if any parameters were statistically different between WSP selected 
sites and random points within the nesting habitat.  A total of 32 control points were collected 
from throughout the habitat and tested against 35 nest sites. 

Results 
Western Snowy Plover  
Adult Abundance 
In 2021, the number of adult WSP throughout the breeding season fluctuated between 14 and 
50 individuals.  The lowest count occurred on the first survey of the season.  Thereafter 
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numbers were consistently between 30-50 adults, with a mean of 35±8.  The number of WSP 
counted on the May 23 spring window count was 33. 

 
Breeding Season Outcome 
Breeding Adults 
The target number of breeding WSP on Ormond Beach is 50 individuals.  This year the 
estimated number of breeding WSP adults was 31, these numbers were present on June 29, 
30 and July 6.  On June 29 and 30 there were 13 active nests and 5 clutches on the beach.  
On July 6 there were 13 active nests and 3 clutches on the beach. During the spring window 
count there were a total of 21 breeding adults (9 nests and 3 clutches of chicks).  

Nest Chronology 
The first nest was established on April 2.  After this the number of new nests increased over 
the next week reaching a peak of 8 concurrent nests on April 8.  For the nest 13 weeks 
concurrent nest number fluctuated primarily between 8 and 12 nests.  The last nest was 
established on July 6 and thereafter nest numbers continued to drop. The final nest hatched on 
August 4.    
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Nest Locations  
This year a total of 43 nests were found.  Nests were located the entire length of Ormond 
Beach, from the Mugu fence to the beginning of the Ormond Lagoon.  There was just 1 nest in 
the salt panne.  Two nests were located entirely outside of habitat fences. Both nests were 
given special symbolic fencing to protect them from foot traffic. One nest was located at the 
edge of the lagoon water.  This is the furthest north nest since 2016. 
 

 
 
 
Nest Fates 
Of the 43 nests in 2021, 24 hatched (56%), 
18 failed (42%) and 1 had an unknown 
outcome (2%).  The one unknown outcome 
nest appeared to have hatched with pip shells 
in the nest, but the adult bird was videoed by 
a trail camera being attacked inside the 
predator exclosure by a shrike, however a 
dead bird was not found.  A bird was 
abserved brooding the nest the following day 
from a distance.  Shrikes were in the area 
depredating hatched nests, and chicks were 
not seen from this nest.  Since evidence was 
conflicting (i.e. no firm confirmation of hatch or failure) the nest was designated unknown. 

24 nests
56%18 nests

42%

1 nest
2% Nest Fates

hatch

fail

unknown

WSP Nest Locations and Outcomes 
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Causes of Nest Failures 
Of the 18 failed nests 14 were depredated 
(78%), 2 nests were abandoned (11%), 1 
was lost to a wind event (5.5%) and 1 was 
vandalized (5.5%).  At least one of the 
abandoned nests might have been due to 
depredation of the adult, as the eggs were 
found to contain nearly full-term embryos 
and the adults had been attending the nest 
for about 4 weeks. The nest buried by sand 
in a wind event had a coyote harassing the 
adult inside the predator exclosure as the 
wind even began, so this either was an 
abandonment caused by a predator or by severe wind. But ultimately wind buried the nest and 
lacking stronger evidence of a coyote depredation this is the assigned cause of failure. 

Cause of Depredation  
Depredation caused 78% of all nest 
losses.  Of the 14 nests that were 
depredated, 6 were lost to shrikes 
(21%), 4 were lost to ravens (14%), 2 
were lost to squirrels (7%), and one to a 
skunk (4%).  One nest had an unknown 
predator. 

 
Predator Exclosures 
Throughout the season, 35 nests were 
protected with exclosures, and 8 were 
not.  At the beginning of the season, in 
March and April, ravens were actively hunting and depredated early un-exclosed nests nests in 
all the habitats.  After the first nest of the season was lost to a raven, subsequent nests were 
given exclosures.  Ravens were still seen on trail cameras, approaching many exclosed nests.  
In June shrikes appeared and were seen on video targeting nests.  By July they were seen in 
most nests in the south habitat, where they targeted adults and newly hatched chicks.  
Subsequently exclosures were pulled from active nests and were not put on newly found 
nests. The only non-exclosed nest that hatched was in the north habitat at this time.  

Outcomes of exclosed vs. non-exclosed nests 
 

 

 

 Hatch Fail Unknown Total 
Exclosure  23 11 1 35 

No Exclosure 1 7 0 8 
 Total 24 18 1 43 

14 nests
78%

2 nests 
11%

1 nest
5.5%

1 nest
5.5%

Causes of Nest Failures

Depredation

Abandoned

Wind

Vandalized



15 

Cause of Failure in Exclosed nests 
There were 35 exclosed nests, 23 hatched and 11 failed.  Of the failed nests, 8 failed due to 
depredation, and the other 3 failed for a variety of reasons.  

Breakdown of failed exclosed nests: 

• Depredation (8 nests): Three of these nests failed when the eggs were eaten by
predators that were able to get through the exclosure.  A skunk dug under one
exclosure, a squirrel came through the openings in another and the eggs of the 3rd nest
were taken by either a mouse or a squirrel (trail camera video showed both in the nest
at the time the eggs disappeared).  The 5 other nests hatched; however, shrikes killed
the chicks the day of hatching.  Since the chicks didn’t survive more than a day, nests
were categorized as depredation failures.

• Other Causes of Failure (3 nests): Of the remaining failed nests, 1 nest was abandoned
after it was harassed by a coyote concurrent with a strong wind event.   The eggs were
found the next morning buried under a foot of sand.  It’s unknown if it was the coyote or
the wind that caused the nest abandonment.  The eggs were taken to the Santa
Barbara zoo and 2 eggs hatched and the chicks were released on July 19th, 2021.  One
other nest was vandalized by humans, the exclosure was removed and the eggs were
taken. A final nest was abandoned just before the eggs were due to hatch, as the chicks
were nearly completely developed but died.  More than likely one or both adults had
been depredated by an unknown predator.  Our trail cameras did not pick up anything,
so if there was depredation of the adult it happened away from the nest.

Cause of Failure in Non-exclosed nests 
Eight nests did not have exclosures, 1 hatched and 7 failed. Of the 7 failed nests, 6 where 
depredated (4 by corvids, 1 by a squirrel and one by an unknown predator).  One nest was 
abandoned soon after it was established.  The 3 eggs were taken to the Santa Barbara Zoo.  A 
single non exclosed nest hatched, and this was a late season nest that hatched on July 29, 
2021. 

Causes of nest failures in exlcosed vs. non-exclosed nests 

Failed 
Nests 

Total 
Failed Depredation 

Buried/
Wind Abandon Vandalized 

Exclosed 11 8ᵻ 1* 1 1 

Non-
exclosed 

7 6 0 1* 0 

ᵻ 3 nests depredated before hatching, 5 nests on the same day as hatching
*eggs from these nests were transferred to the Santa Barbara Zoo for fostering
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Habitat Assessment 
We collected data on 35 snowy plover nests.  We were unable to collect data on all 43 nests 
this year due to wind events or predators destroying nests before we could get to nests after 
hatching.  We also collected control points from 32 random locations around the nesting 
habitat. 

We found that habitat within 1 meter of WSP nests had an average of 62% sand cover, mixed 
between 40% coarse and 22% fine grain sand.  Other types of cover were also 19% rocks, 
mostly pebble size, with less than 1% of nests located with large rocks (>8cm) nearby. 
Average vegetation cover was 18%.  The plant types were beach morning glory (6%), red sand 
verbena (7%) and beach burr (7%). The average amount of shells around nests, not counting 
the actual nest scrape itself, was 0.44%. Woody debris cover was 2.6%.  Other, defined as 
plasic, bones  

A student’s t-test using a p-value ≤ 0.05 as statistically significant, compared the mean of 
habitat parameters between random points and nests. We found several parameters were 
significantly increase with WSP nests; shells, woody debris, other (plastics/bone), and the 
native plants morning glory and sand verbena.  There was a significant decrease in one native 
plant, beach primrose, and one non-native plant, ice plant.  In fact,  that there were no nests 
that had any ice plant within 1 meter (p=.044).  

 

Santa Barbara Zoo Reared and Released WSP  
Two nests were determined to be abandoned and the eggs were transferred to the Santa 
Barbara Zoo (SB Zoo) to attempt hatching and rearing the chicks at their facility. In both cases 
the USFWS Ventura office gave permission to transfer the eggs before they were removed 
from the beach. All chicks were released at Coal Oil Point Reserve (COPR). 

1. Nest OB21WSP09 was found on April 14 with 3 eggs; however, no adult was present.  
An exclosure was not placed on this nest.  A camera was placed on the nest overnight.  
On April 15 the eggs were still present and there were no plover foot prints around the 
nest.  The motion sensor on the camera had not been triggered.  The eggs were taken 
to the zoo the same day..  One egg hatched 26 days later on May 11.  The other 2 eggs 
had diffuse yolks that where nonviable.  The surviving chick was reared and released on 
June 21 at COPR.  Band combo: py:Ag 

Significant T-test results and mean/standard deviation comparisons for habitat 
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2. Nest OB21WSP17 was found on May 11 with 2 eggs.  An exclosure and trail camera
were put on the nest the same day.  High winds delayed the nest survey scheduled for
1 week later, so the nest was not checked until May 23.  It was found buried under a
foot of sand with the exclosure still in place but also buried.  The trail camera had
captured video of a coyote trying to catch the adult that was trapped inside exclosure on
May 21 at 4:30 am, just before winds became severe.  Winds blew continuously over
the next 2 days gusting to over 30 mph.  Three eggs found and were dug out and taken
to the zoo on May 23.  One egg had a cracked shell, and the chick did not survive, but
the other two eggs hatched, one each on June 9 and 10, about 2.5 weeks after they
were taken in by the zoo.  The chicks were released at COPR on July 19 with band
combos: py:vg and py:vw.

Ormond Beach eggs submitted to the Santa Barbara Zoo for fostering 

Nest ID Transfer Date Hatch Date 
Release Date 
at COPR Bands: left Bands: right 

OB21WSP09 5/14/21 5/11/21 6/21/21 py oa 

OB21WSP09 5/14/21 Non-viable n/a n/a n/a 

OB21WSP09 5/14/21 Non-viable n/a n/a n/a 

OB21WSP17 5/23/21 5/9/21 7/19/21 py vg 

OB21WSP17 5/23/21 5/10/21 7/19/21 py vw 

OB21WSP17 5/23/21 Non-viable n/a n/a n/a 

Juvenile from OB21WSP9 waiting to be let out of its 
release cage on June 21 at COPR, photo by Alex Vaca 

photo credit: Alex Vaca
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Banded WSP 
This year 9 different banded birds were sighted during 
nesting season.  Three established nests; one male from 
Coos County Oregon (nest hatched), one female from 
Vandenberg (eggs depredated by skunk) and one male 
that was a SB Zoo released bird in 2017 (fledged 1 chick).  
In addition to the latter zoo reared bird, there were 2 other 
SB Zoo reared birds that were released this year and 
sighted 6-8 weeks after their release at COPR. Four other 
banded birds were seen transiently for a week, one from 
Camp Pendleton and 3 others from unknown locations.  
See table below for banded bird details.  

Band 
Combo Occurrence 

Fledge 
Year Sex 

Beach of 
Origin Comments 

y/w:y 
nesting 

2020 
male New River Coos 

County, Oregon 
Nest OB21WSP22 in North habitat; nest hatched 

an:yy transient unknown female unknown Foraging by Ormond Lagoon 

Ol:yy transient 2018 male Camp Pendleton Foraging at tideline with a female 

yw:yn transient unknown unknown unknown North habitat tideline 

yb:bg transient unknown male unknown South habitat tideline 

Pa:wr nesting 2017 male COPR Male SB zoo reared; 1 chick fledged 

ow:nw 
nesting 

2020 
female 

Vandenberg 
Nest OB21WSP31 in North habitat; Nest 
depredated by skunk 

py:wy 
transient 

2021 
Unknown 

COPR 
SB Zoo reared; Released on 6/21/21; seen at 
Ormond Lagoon tideline 

py:ow 
frequent 

2021 
unknown 

COPR 
SB Zoo reared; released on 7/19/21; seen at 
Ormond Lagoon tideline 

WSP Comparison to previous years 
The average annual nest numbers since 2003 is 32±11, and in 2021 there were 43 WSP 
nesting attempts. Although the nest numbers in 2021 were above average, this does represent 
a concerning downward trend over the past 3 years, since a peak of 55 nests in 2019.    

Banded WSP py:ow photographed by Alex 
Vaca, spring 2021.  This bird successfully 
nested on Ormond Beach in 2021.

photo credit: Alex Vaca
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A better reflection of WSP status, rather than absolute nest numbers, is the number of 
breeding birds.  It has been observed that an increase in nest failures can lead to an increase 
in nesting attempts, thus artificially raising the apparent season “success”.  The FWS goal for 
breeding birds at OB is 50.  Thus far this target has not been achieved at Ormond.  This year it 
was 31 and last year was the peak of 41.  This parameter still parallels the declining trend in 
nesting season success since 2019.  If depredation is high, especially for adult birds, this may 
be leading to an attrition of nesting birds. 
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California Least Tern   
Adult Abundance 
South Habitat: On May 10 we sighted the first CLT of the season, when approximately 12 
adults were observed flying over and landing in the south habitat.  Thereafter the adult 
numbers fluctuated between 2-8 individuals until the end of July. CLT were last seen on July 
22.   

North Habitat: On May 13, 20 adult CLT were seen flying over and landing in the south habitat, 
and on May 23 the first nest was found in the north habitat.  The adult population in the north 
habitat increased to a maximum of 40 individuals in mid-June, then gradually decreased until 
July 27 the last adults were observed on survey. 

 
 
 

 

Breeding Season Outcomes 
Nesting Chronology 
Nesting started at the same time in both habitats.  The first nests in both colonies were found 
on May 23, although subsequent nesting didn’t’ begin for another week in the north habitat and 
for 3 weeks in the south habitat. 

North Colony: CLT nested in two waves in the north habitat where there were 24 nesting 
attempts between May 23 and July 27.  Nesting peaked with 18 concurrent nests on June 22.  
The second wave entailed two late nests established on July 27, after the other nests had 
several nests had failed.  These late nests were both abandoned.  
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South Colony: There were a total of 3 nests in the south habitat.  The occurrence of the 3 
nests was spread out with little temporal overlap. Each nest was established at least 2 weeks 
apart.   Breeding numbers peaked at 2 concurrent nests on July 1.   

Nest Locations 
CLT established nests in both the north and south habitats this year.  This is the second time 
since 2012 (not counting a single nest in 2019) that they have nested in the south habitat.  All 
but one of the north habitat nests were located just inside the large dune ridge on the southern 
half of the North Habitat, with a few outliers preferring the more northern end of the habitat.  In 
the south habitat they nested in the smaller dunes near the southern end of this area.  All nests 
were inside of the habitat fences.   
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Nests Fates 
A total of 27 CLT nests were found together in both north and south habitats. There were 24 
nests in the north habitat and 3 in the south.  Altogether, 17 nests hatched (63%), 6 failed 
(22%) and 4 had an unknown outcome (15%). Nest failure was due to either abandonment (3 
nests), flooding (1 nest) or depredation (2 nests, a 
skunk and a raven).  

North Habitat: Out of 24 nests, 16 nests hatched, 5 
failed and 3 had unknown outcomes. Of the nests 
that hatched we estimate 16-24 chicks fledged.  
One nest containing 3 eggs was lost to flooding. 
The 2 nests that failed in the second wave 
appeared to be abandoned and nonviable and 
were laid shortly before the last terns left Ormond 
Beach. Three nests within the north habitat had an 
unknown outcome, with the eggs disappearing but 
no clear evidence of depredation, but no signs of 
hatching and no chicks sighted. One chick was 
found dead adjacent to its nest with no signs of predation, and it was in an area that had 
flooded recently.  Without direct evidence of death by flooding, this chick was given a 
designation of unknown cause of death.   

South Habitat: Only 1 nest out of 3 had a confirmed hatch, and chicks were only observed 
during hatching.  Thereafter they were never re-sighted.  One nest was depredated by a 
common raven before hatching.  For the 3rd nest, the eggs disappeared after 3 weeks of being 
tended by the adults and with no clear evidence of depredation, but there was also no signs of 
hatching and chicks were never sighted so this nest was designated as having an unknown 
outcome.  A shrike was known to be in the area depredating snowy plover nests, and a field 

63%

22%

15%

Nest Outcome for CLT

hatch (17) fail (6) unknown (4)
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camera caught the adult CLT attacking a shrike at a nearby plover nest about the same time 
the eggs disappeared.  It is possible the tern chicks hatched and were depredated by the 
shrike. 

CLT Comparison to previous years 
CLT nesting has occurred almost every year since 2003, which is since we started collecting 
data.  Thee are reports also from the 1980’s and the 1970’s of CLT nesting in this location.  
However, we know that since at least 2003 nest numbers vary wildly, from 0 nests to 92.  The 
average annual nest number since 2003 is 38±28 nests.  There is a much larger CLT colony 
that nests at Pt. Mugu every year, and we believe Ormond likely serves as an alternative 
nesting site when the colony at Mugu is heavily depredated or fails for other reasons.  We 
usually see an influx of nests a couple weeks after colony failure at Pt Mugu. Therefore nesting 
numbers at Ormond are likely strongly dependent on the outcome of Pt. Mugu success or 
failures.  Nesting numbers for CLT in 2021 was similar to 2020, however  below average for 
the past 15 years. 

Predators
During nest surveys or on trail camera images, known predators of WSP and CLT that were 
sighted include 14 avian species, 7 mammalian predators and one snake species.  From this 
list the common raven, loggerhead shrike, ground squirrel and skunk were documented to 
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have depredated nests. Trail cameras also captured great horned owls, coyotes and American 
crows approaching nests trying to depredate eggs or adult plovers.   

Predator Sightings 
Great Egret (Ardea alba) Coyote (Canis latrans) 
Great Blue Heron (Ardea herodias) Opossum (Didelphis virginiana) - tracks 
Great Horned Owl (Bubo virginianus) California Ground Squirrel (Otospermophilus beecheyi) 
Red-tailed Hawk (Buteo jamaicensis) Raccoon (Procyon lotor) - tracks 
Turkey Vulture (Cathartes aura) Stripped Skunk (Mephitis mephitis) 
Northern Harrier (Circus cyaneus) Long Tail Weasel (Mustela frenata) 
American Crow (Corvus brachyrhynchos) Mouse species 
Common Raven (Corvus corax)  
Snowy Egret (Egretta thula) Rattlesnake (Crotalus atrox) 
White-Tailed Kite (Elanus leucurus) 
Horned Lark (Eremophila alpestris) 
American Kestrel (Falco sparverius) 
Loggerhead Shrike (Lanius ludovicianus) 
Western Gull (Larus occidentalis) 

Bolded = documented cause of nest depredation 

 

Causes of nest losses 

 Raven Squirrel Mouse Skunk Shrike 

WSP 4 1 suspected 1 + 1 attempt 6 

CLT 1   1 suspected 

 

Ravens were the cause of nest losses early in the season in March and April.  The use of 
predator exclosures on WSP nests stopped this predator from taking additional nests.  
Thereafter, ravens where captured on trail camera approaching nests but were unable to reach 
the eggs.  CLT cannot be given predator exclosures so we are unable to protect their nests, 
and 1 CLT nest was depredated in early July when all WSP nests had exclosures. We did not 
collect any video of ravens taking chicks from nests this year.  Loggerhead shrikes are normal 
summer visitors to Ormond Beach, but typically arrive in July or August.  However, in 2021 
they arrived much earlier.  The first shrike of the season was seen in May, perching on a 
predator exclosure over an active WSP nest.  Soon after this sighting shrikes started attacking 
nesting birds and chicks.  At first, they would take one chick from a hatching nest, but by July 
they learned to pull chicks out of their eggshells when they were still emerging and would 
return until all chicks had been depredated. We captured video from 5 nests that showed 
shrikes taking chicks during hatching.  WSP nests were categorized as depredation failures if 
we had trail camera video of hatching chicks being targeted by shrikes, and for which we did 
not sight chicks after the day of hatching.  One adult WSP was found dead, pinned on the 
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edge of a predator exclosure in July, and video confirmed the predator was a shrike.  The eggs 
were abandoned.  We suspect the unknown outcome CLT nest in the south habitat was due to 
a shrike, as they were targeting nearby WSP nests.  The eggs from this nest disappeared 
about when it was time for the nest to hatch and no chicks were seen and the adults left the 
area.  Shrikes are confirmed to be responsible for the loss of 7 WSP nest, all in June and July. 

A skunk took both a WSP and a CLT nest.  The skunk burrowed under the predator exclosure 
of the WSP nest.  A skunk attempted to depredate a second WSP nest, but did not burrow all 
the way under the exclosure.  A squirrel depredated at least one WSP nest and possibly a 
second.   

Other predators that we know made attempts on nests or adults were a great horned owl that 
we captured on video attempting to catch an adult WSP that was trapped inside an exclosure 
(the adult survived). We have video of a second WSP that had a great horned owl sitting on 
top of the exclosure (this nest hatched).   Another nest was harassed by a coyote that also 
tried to capture an adult WSP that was trapped inside an exclosure. 

Some nests were targeted by multiple predators and trail cameras enabled us to document 
these occurrences.  For example, one nest had a raven visitor, an owl attempted to capture the 
adult and finally a shrike ate the chicks as they hatched.  Another nest was target by a raven, 
then a coyote than a windstorm buried the eggs. 

Timing and Location of Depredations 
There were patterns in both the timing and location of nest depredations. Nests were lost to 
ravens early in the season.  After that exclosures kept WSP nests safe.  But ravens were still 
present and one late season raven loss happened to a CLT nest, which cannot have 
exclosures.  Shrike losses happened only in the latter part of the season, and only on the 
south end of the beach.  
Ravens and squirrels 
caused nest failures in 
all locations.  Skunks, 
coyote, and the human 
vandal were only in the 
north habitat. 

The chart to the right 
shows a timeline (top 
panel) that shows these 
patterns. The map 
(bottom panel) shows 
the locations where 
depredations occurred.  
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Theft of signs, fencing, and nest monitoring equipment 
This season saw an increase in theft associated with signage and monitoring equipment, more 
so than in years past. Newly deployed English and Spanish language “Dog Ordinance '' 
Signage were targeted with many removed from 2400 meters of fencing shortly after 
installation. In total about 75 signs of the 100 that were newly printed and deployed in 2021 
were stolen from habitat fencing. Ordinance enforcement signage were also removed from 
fences, 15 of these signs in total were removed and never recovered. 

Rope was used early in the season on symbolic fencing, but over 2000 feet was stolen by mid-
summer.  The rope was removed by burning it where it was knotted to the posts.  Cable wire 
was used to replace the rope, and at each post it was anchored with nuts and Loctite.  No 
cable wire was stolen thereafter.  Two trail cameras were stolen off nests.  

Human Trespassing in Habitat 
Although nest vandalism accounted for just 1 out of the18 failed nests, the disturbance in the 
nesting habitat was high.  It ranged from people cutting through the habitat as a short cut to the 
beach, trespassers routinely scavenging for items they could take, campfires being set up near 
nests and exclosures moved and taken.  One CLT nest had sticks placed in the ground all 
around it, and another CLT nest had a WSP exclosure placed over it.  We also had markers for 
our CLT nests removed which interfered with our ability to re-find nests on our surveys.   

In 2021 homeless encampments continued to be a problem on Ormond Beach.  We believe 
that foot traffic from the encampments contributed to disturbance and vandalism in the nesting 
habitats.  We believe the trash and activity of the encampments attracted predators, because 
we saw the greatest variety of predators on nearest the Halaco encampments.  Also, in this 
area we regularly saw a large flock of crows (~ 50 crows) scavenging through the dunes, one 
of our trail cameras even caught this flock mobbing the habitat near nests. 

Two instances of vandalism were documented inside the North Habitat. Both instances were 
found to be remnant of small bonfires, and the surrounding area littered with trash such as 
wrappers, and bottles. The locations of which were adjacent to nesting CLT and WSP. It is 
suspected that the individuals responsible are from the adjacent encampments, but it cannot 
be ruled out that local residents may be culpable.  
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Discussion 
Predators 
This year predators were a particularly challenging problem.  Raven pressure on nesting birds 
has been an increasing each year for the past 3 years.  At Ormond Beach we do not have a 
predator management program, so we do not have the ability to remove predators.  Therefore, 
our only recourse is to use predator exclosures to protect nests from this predator.  Predator 
exclosures have always been quite successful against ravens for us, but it leaves nests 
vulnerable to predators who use them to cue into nest locations, or to target adults that would 
otherwise flee off nests.  Loggerhead shrikes are such a predator, and they typically appear at 
Ormond Beach near the end of nesting season in July.  But this year shrikes appeared earlier 
than normal, in May vs. July.  Soon after they started taking out entire WSP clutches as they 
hatched.  Worse, they targeted adults and we believe for the first time this year they 
succeeded in killing nesting adults.  This represents a loss of breeding birds, which is a much 
greater threat to long term WSP recovery than loss of chicks. 

In 2022 we will continue to use predator exclosure and will start exclosing WSP from the first 
nest.  We have increased our number of trail cameras and will place cameras on all nests and 
at various locations around the habitat.  When we spot the first loggerhead shrike of the 
season, we will cease the use of predator exclosures.  Shrikes appear to localize to the south 
habitat.  If this occurs again, we will only stop predator exclosure use in that area.  We will 
continue to be vigilant in other areas of Ormond Beach and pull exclosures wherever we see 
shrikes.    

Lethal removal was discussed in 2021 to reduce raven depredation of nests.  But the leading 
methods which is a corvicide, DCR-1339, or shooting problem ravens  was determined to be 
an unacceptable control method on a public beach. We will continue to investigate other 
options to control ravens and will work with the landowners to determine and acceptable 
method other than lethal removal.    We will investigate enlisting the help of the Pt Mugu 
predator management team to see if it will be possible to capture and release problem shrikes 
elsewhere.  

Changes to Encampment Situation and Implications for 2022 
There have been camps on and around the Halaco slag heap since 2019 (3 nesting seasons).  
At approximately 0.25 miles from the nesting habitat, we suspect this has been responsible for 
disturbance in terms of foot and vehicle traffic, an increase in predators, stolen equipment, 
vandalized fences, and trespassing.  All this activity has impacted our ability to nest monitor 
and protect nesting WSP and CLT.  However, on November 30, 2021, all of the encampments 
were removed by the City of Oxnard.  We are hopeful this will alleviate several problems we 
have been encountering each nesting season for the past 3 years. This will also help us 
determine how much the encampments contributed to the problems listed above. 
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Ordinance Enforcement 
Our 3rd biggest concern is the ongoing presence of dogs on the beach.  The Ormond Beach 
ordinance bans all domestic animals from Ormond Beach, and it was very effective for several 
years after the ordinance was passed in 2016.  The number of dogs we sighted during surveys 
in the first two years from 2016-2018 noticeably decreased.  However, for the past two years 
we have seen many dogs on the beach.  Our volunteers approached dog owners to inform 
them about the presence of nesting birds and the dog ban.  But many dog owners were 
unresponsive, and some were even hostile.  It has been our observation that the police do not 
enforce the dog ban.  On many occasions our volunteers have seen police pass by dog 
owners without engaging them.  We will continue this year to conduct outreach and education 
with people we encounter with dogs on the beach.    
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Appendix  

 
 
 
 

Total: 
adults

Total: 
all ages Males Females Unknown Chicks

Fledge 
(Ormond) # clutches

Active 
nests

Breeding 
birds

Week 1 14 14 8 5 1 0 0 0
Week 2 30 30 20 10 0 0 0 0
Week 3 31 31 17 14 0 0 0 0
Week 4 37 37 19 18 0 0 0 0
Week 5 28 28 18 9 1 0 0 0
Week 6 29 29 17 12 0 0 0 0
Week 7 31 31 16 15 0 0 0 0
Week 8 39 39 22 14 3 1 0 1
Week 9 37 37 21 11 5 5 0 2
Week 10 33 33 21 12 0 4 0 2 7 15
Week 11 30 30 16 14 0 5 0 3
Week 12 44 44 24 20 0 9 0 4
Week 13 50 50 21 27 2 3 0 0
Week 14 44 45 24 20 0 7 1 2
Week 15 39 40 17 10 12 11 1 1
Week 16 47 48 25 18 4 11 1 5 13 31
Week 17 28 28 15 10 3 5 0 3
Week 18 33 33 12 18 3 3 0 2
Week 19 38 41 19 19 0 1 3 3
Week 20 40 41 21 13 6 1 1 0
Week 21 35 36 8 10 17 1 1 2
Week 22 37 40 9 3 25 4 3 4
Week 23 21 21 0 0 21 3 0 1
Week 24 33 33 0 1 32 1 0 1
Week 25 41 45 0 0 41 1 4 1
Week 26 40 41 0 0 40 0 1 0

Spring Window Count
Peak Breeding Activity

Appendix 1.  Weekly WSP Population Counts 
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Nest # Location calc intitiation Estimated hatch/fail #Eggs Laid Outcome Type of Failure Perpetrator

1 Middle 4/2/2021 5/3/2021 2 Hatch

2 North 4/4/2021 5/9/2021 3 Hatch

3 North 4/5/2021 4/30/2021 2 Fail depredation squirrel

4 Power Plant 4/6/2021 4/8/2021 1 Fail depredation raven

5 South 4/8/2021 5/17/2021 3 Hatch

6 South 4/8/2021 4/9/2021 1 Fail depredation raven

7 South 4/8/2021 5/11/2021 3 Hatch

8 South 4/8/2021 5/11/2021 3 Hatch

9 Middle 4/10/2021 4/15/2021 3 fail abandoned

10 North 4/13/2021 4/14/2021 1 fail depredation raven

11 Lagoon 4/14/2021 5/15/2021 2 Hatch

12 South 4/12/2021 5/11/2021 3 Hatch

13 North 4/21/2021 4/23/2021 1 Fail depredation raven

14 North 4/22/2021 5/20/2021 3 Hatch

15 South 4/26/2021 6/1/2021 3 Fail depredation shrike

16 North 5/9/2021 6/11/2021 3 Hatch

17 North 5/9/2021 5/20/2021 3 Fail wind/coyote

18 North 5/9/2021 6/8/2021 3 Hatch

19 North 5/9/2021 6/11/2021 3 Hatch

20 South 5/12/2021 6/12/2021 3 Hatch

21 Power Plant 5/14/2021 6/14/2021 3 Hatch

22 North 5/19/2021 6/16/2021 3 Hatch

23 South 5/25/2021 6/25/2021 3 Fail depredation shrike

24 North 5/24/2021 6/23/2021 3 Hatch

25 North 6/1/2021 7/2/2021 3 Hatch

26 South 6/7/2021 7/8/2021 3 Hatch

27 Middle 5/31/2021 7/1/2021 3 Hatch

28 South 6/12/2021 7/8/2021 3 Unknown

29 Canal Path 6/1/2021 7/2/2021 3 Hatch

30 Salt Panne 6/6/2021 7/7/2021 3 Fail depredation shrike

31 North 6/19/2021 7/13/2021 3 Fail depredation skunk

32 North 6/19/2021 7/13/2021 3 Fail vandalized

33 North 5/27/2021 6/26/2021 3 Hatch

34 South 6/22/2021 7/23/2021 3 Fail depredation shrike

35 North 6/23/2021 7/23/2021 3 Fail abandoned

36 North 6/27/2021 7/7/2021 3 Fail depredation unknown

37 North 7/5/2021 8/5/21 3 Hatch

38 North 6/24/2021 7/25/21 3 Hatch

39 South 6/17/2021 7/18/21 3 fail depredation shrike

40 South 7/5/2021 7/19/2021 3 fail depredation unknown

41 South 7/5/2021 7/19/2021 3 fail depredation shrike

42 Middle 6/22/2021 8/4/2021 3 Hatch

43 North 6/25/2021 7/29/2021 3 Hatch

Appendix 2. WSP Nesting Outcome 
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Appendix 3. WSP Habitat Assessment - North Habitat and Lagoon nest 

Habitat or Nest Substrate Type % Substrate Tot. % Veg Type %
Veg Tot. %

(Average Height) Other %

North Habitat( 
Overall)

19.39% CS
32.78% FS

16.19% Pebble
.63% Rock
.33% Shell

69.31%
9.63% SB

12.27% BB
6.73% SV

28.63%
.56% Woody
.50% Other

Nest 2

20.75% CS
48% FS

3% Pebble
.25% Shell

72%
3.25% SB
22% SV

25.50%
1,25% Woody

.5% Other

Nest 3 49% CS 48% 48.75% BB 48.75% 1.25% Woody

Nest 10 93.75% CS 93.75%
.25% Woodt

5% Other

Nest 13
37.5% FS

37.50%
7.25% SB
52.5% BB
1.75% SV

61.50% 0%

Nest 14
1.75% CS
51.5% FS

53.25%
8.25% SB
.25%BB

37.25% SV
45.75% 0%

Nest 16 64.75% FS 64.75%
4.5% BB

29.75% SV
34.25% 0%

Nest 17 67.75% FS 67.75% 27.5% BB 27.50% 3.75% Woody

Nest 18 56.75% FS 56.75%
26.75% BB
15.5% SV

42.25%
0%

Nest 19 63.25% FS 63.25%
34.25% BB

1.5% SV
35.75% 0%

Nest 22
47.25% CS
41.5% FS

6.75% Pebble
95.500% 3.5% SB 3.60% 0%

Nest 24
6.5% CS

86.5% Pebble
5% Rock

98.000% 0% 0.00% 1% Woody

Nest 25
86.25% Pebble

5% Rock 
3.5% Shell

94.750% 4.25% SB 4.25% 0%

Nest 31
91.25% CS
1.5% Shell

92.750% 6.25% SB 6.25% 0%

Nest 33 72.25% FS 72.25%
24.5% SB
1.75% BB

26.25% .5% Woody

Nest 36 21.25% FS 21.25% 76.75% SB 76.75% 1% Woody
Nest 43 76.5% Pebble 76.50% 20% SB 20.00% 2.5% Other

Habitat or Nest Substrate Type % Substrate Tot. % Veg Type %
Veg Tot. %

(Average Height) Other %

Lagoon: Nest 11
72% CS

.5% Shell
72.50% 0 0.00% 26.5% Woody

Key: Course grain sand 0.5-2.0MM( CS), Fine grain sand 125µ-0.5MM(FS), Pebble (<8mm diameter)  , 
Rock(>8cm diameter), Silt/Clay (S/C). Red Sand Verbena:Abronia maritima  (SV), Pickle Weed: Salicornia 

Pacifica  (PW), Sea Bindweed: Calystegia soldanella  (SB), Salt Grass: Distichlis spicata  (SG), Salt Bush: 
Atriplex leucophylla  (SS),Ice Plant: Carpobrotus edulis  (IP), Beach Burr: Ambrosia chamissonis  (BB). Woody 

( driftwood,arundo stalks)  Other( bone, metal , plastic, etc)
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Appendix 4. WSP Habitat Assessment - Power Plant 

Appendix 5.  WSP Habitat Assessment - Middle Habitat 

Habitat or Nest
Substrate 

Composition %
Barren 

Substrate Tot. % Veg Composition %
Veg Tot. %

(Average Height) Other %

Power Plant (Overall)

59.38% CS
25.63% FS

.75% Pebble
.5% Rock

85.250% 19.5% SV
9.75%

( 6.5 CM)
1.63% Other

1.38% Woody

Nest 4

78.5% CS
16% FS

1% Pebble
.5% Rock

96.000% 0 0.000% 3% Other

Nest 21

40.25% CS
35.25% FS

.5 % Pebble
.5% Rock

76.500% 19.5% SV
9.75%

6.5 CM
2.75% Woody

.25% Other

Key: Course grain sand 0.5-2.0MM( CS), Fine grain sand 125µ-0.5MM(FS), Pebble (<8mm diameter)  , Rock(>8cm diameter), 
Silt/Clay (S/C). Red Sand Verbena:Abronia maritima  (SV), Pickle Weed: Salicornia Pacifica  (PW), Sea Bindweed: 

Calystegia soldanella (SB), Salt Grass: Distichlis spicata  (SG), Salt Bush: Atriplex leucophylla  (SS),Ice Plant: Carpobrotus 
edulis  (IP), Beach Burr: Ambrosia chamissoni s (BB). Woody ( driftwood,arundo stalks)  Other( bone, metal , plastic, 

etc)

Habitat or Nest
Substrate 

Composition %
Barren 

Substrate Tot. % Veg Composition %
Veg Tot. %

(Average Height) Other %

Middle (Overall)
46.13% CS
 35.75% FS

.06% Pebble
81.940% 7.13% SV

7.13%
 (5.25cm)

.56% Other 
9.38% Woody

Nest 1
23% CS

58.25% FS
.25% Pebble

81.5000% 16% SV
16%

5.0 CM
0.25% Woody
1.25% Other

Nest 9
75.5% CS

12.75% FS
88.250% 0.000% 0.000% 10.75% Woody

Nest 27 86% CS 86.000% 12.5% SV
12.5%
5.5CM

.5% Woody

Nest 42 72% FS 72.000% 0% 0.000%
26% Woody

1% Other

Key: Course grain sand 0.5-2.0MM( CS), Fine grain sand 125µ-0.5MM(FS), Pebble (<8mm diameter)  , 
Rock(>8cm diameter), Silt/Clay (S/C). Red Sand Verbena:Abronia maritima  (SV), Pickle Weed: 

Salicornia Pacifica  (PW), Sea Bindweed: Calystegia soldanella  (SB), Salt Grass: Distichlis spicata 
(SG), Salt Bush: Atriplex leucophylla  (SS),Ice Plant: Carpobrotus edulis  (IP), Beach Burr: Ambrosia 

chamissonis  (BB). Woody ( driftwood,arundo stalks)  Other( bone, metal , plastic, etc)
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Appendix 6.  WSP Habitat Assessment - South Habitat and Canal Path nest 

Habitat or Nest
Substrate 

Composition %
Barren 

Substrate Tot. % Veg Composition %
Veg Tot. %

(Average Height) Other %

South Habitat 
(Overall)

44.40% CS
7.94% FS

26.44 Pebble
.63% Rock
.79% Shell

80.18%
6.77% SV
4.81% BB
4.58% SB

16.17%
(9cm)

1.21% Woody
1.44% Other

Nest 5
2.75% CS
1.75% FS

91% Pebble
95.50% 0% 0% 3.5% Other

Nest 6 46% FS 46.00%
1.5% BB

49.5% SV
51%

10 cm
2% Other

Nest 7

23.5% CS
8.5% FS

55.75% Pebble
.5% Rock

88.25% 10.75% SB
10.75%
5.5cm

0%

Nest 8
96.75% CS
1%Pebble

97.75% 0% 0.00% 1.25% Other

Nest 12
48% CS
19% FS

67.00% 31.75% SV
31.75%
10 cm

0.25% Other

Nets 15 74% CS 74.00% 25% BB
25%

10 cm
0%

Nest 20
78.75% Pebble

1% Rock
3% Shell

82.75% 15.25% SB
15.25%
5.5 cm

1% Other

Nest 26
91% Pebble

3% Rock
3.25% Shell

98.00% 0% 0.000% 1% Other

Nest 28 82.75% CS 82.75% 3.75% BB
3.75%
10 cm

12.5% Woody

Nest 39
71% CS

.5% Shell
71.50% 27.5% BB

27.5%
10 cm

0%

Nest 40

57.65% CS
20% FS

1.5% Rock
2.75% Shell

82.00% 15% SB
15%

10 cm
2% Woody

Nest 41
76.25% CS
.5% Rock

76.750% 14% SB
14%

10.5 cm
8.25% Other

Habitat or Nest
Substrate 

Composition %
Barren 

Substrate Tot. % Veg Composition %
Veg Tot. %

(Average Height) Other %

Canal Path : Nest 29 67.5% CS 67.50% 0 0.000% 31.5% Other

Key: Course grain sand 0.5-2.0MM( CS), Fine grain sand 125µ-0.5MM(FS), Pebble (<8mm diameter)  , 
Rock(>8cm diameter), Silt/Clay (S/C). Red Sand Verbena:Abronia maritima  (SV), Pickle Weed: 

Salicornia Pacifica (PW), Sea Bindweed: Calystegia soldanella  (SB), Salt Grass: Distichlis spicata  (SG), 
Salt Bush: Atriplex leucophylla  (SS),Ice Plant: Carpobrotus edulis (IP), Beach Burr: Ambrosia 

chamissonis (BB). Woody ( driftwood,arundo stalks)  Other( bone, metal , plastic, etc)
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Appendix 7. CLT Survey Data 

survey_date site_name subsite_name min_in_colony num_renesters # of adults seen

10-May-21 ORMOND BEACH OBS 120 NA 12
13-May-21 ORMOND BEACH OBN 120 NA 20
23-May-21 ORMOND BEACH OBN 120 NA 14
23-May-21 ORMOND BEACH OBS 90 NA 6
27-May-21 ORMOND BEACH OBN 30 NA 15
28-May-21 ORMOND BEACH OBN 120 NA 20
29-May-21 ORMOND BEACH OBS 90 NA 8
01-Jun-21 ORMOND BEACH OBS 90 NA 8
03-Jun-21 ORMOND BEACH OBN 120 NA 14
08-Jun-21 ORMOND BEACH OBS 120 NA 2
10-Jun-21 ORMOND BEACH OBN 120 NA 20
15-Jun-21 ORMOND BEACH OBS 90 NA 3
17-Jun-21 ORMOND BEACH OBN 120 NA 36
22-Jun-21 ORMOND BEACH OBN 120 NA 40
24-Jun-21 ORMOND BEACH OBS 120 NA 4
29-Jun-21 ORMOND BEACH OBN 120 NA 24
01-Jul-21 ORMOND BEACH OBS 120 1 4
06-Jul-21 ORMOND BEACH OBN 120 1 26
08-Jul-21 ORMOND BEACH OBS 120 1 2
12-Jul-21 ORMOND BEACH OBN 130 2 20
20-Jul-21 ORMOND BEACH OBN 130 2 16
22-Jul-21 ORMOND BEACH OBS 120 0 2
27-Jul-21 ORMOND BEACH OBN 120 4 16
29-Jul-21 ORMOND BEACH OBS 120 0 0
04-Aug-21 ORMOND BEACH OBN 120 4 0
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Appendix 8.  CLT Nest Data 

Appendix 9.  CLT Mortality 

date_found site_name subsite_name nest_num final_nest_fate final_fate_date

23-May-21 ORMOND BEACH OBS 101 H 15-Jun-21
23-May-21 ORMOND BEACH OBN 201 H 10-Jun-21
03-Jun-21 ORMOND BEACH OBN 202 H 22-Jun-21
03-Jun-21 ORMOND BEACH OBN 203 H 21-Jun-21
03-Jun-21 ORMOND BEACH OBN 204 H 22-Jun-21
10-Jun-21 ORMOND BEACH OBN 205 H 06-Jul-21
10-Jun-21 ORMOND BEACH OBN 206 F 06-Jul-21
10-Jun-21 ORMOND BEACH OBN 207 PH 06-Jul-21
10-Jun-21 ORMOND BEACH OBN 208 PH 06-Jul-21
10-Jun-21 ORMOND BEACH OBN 209 H 29-Jun-21
15-Jun-21 ORMOND BEACH OBS 102 F 08-Jul-21
17-Jun-21 ORMOND BEACH OBN 210 U 06-Jul-21
17-Jun-21 ORMOND BEACH OBN 211 F 06-Jul-21
17-Jun-21 ORMOND BEACH OBN 212 H 06-Jul-21
17-Jun-21 ORMOND BEACH OBN 213 H 06-Jul-21
17-Jun-21 ORMOND BEACH OBN 214 H 13-Jul-21
17-Jun-21 ORMOND BEACH OBN 215 H 13-Jul-21
17-Jun-21 ORMOND BEACH OBN 216 PH 06-Jul-21
17-Jun-21 ORMOND BEACH OBN 217 H 06-Jul-21
17-Jun-21 ORMOND BEACH OBN 218 U 22-Jun-21
22-Jun-21 ORMOND BEACH OBN 219 F 27-Jul-21
01-Jul-21 ORMOND BEACH OBS 103 U 22-Jul-21
06-Jul-21 ORMOND BEACH OBN 220 U 13-Jul-21
06-Jul-21 ORMOND BEACH OBN 221 H 06-Jul-21
13-Jul-21 ORMOND BEACH OBN 222 H 20-Jul-21
27-Jul-21 ORMOND BEACH OBN 223 F 10-Aug-21
27-Jul-21 ORMOND BEACH OBN 224 F 10-Aug-21

date site_name subsite_name nest_num num_eggs num_chicks num_fledges num_adults mortality_cause predator_code

06-Jul-21 ORMOND BEACH OBN 206 1 0 0 0 P MEME
06-Jul-21 ORMOND BEACH OBN 211 3 0 0 0 FL
08-Jul-21 ORMOND BEACH OBS 102 2 0 0 0 P CORA
20-Jul-21 ORMOND BEACH OBN 222 0 1 0 0 U
27-Jul-21 ORMOND BEACH OBN 219 2 0 0 0 A/NV
10-Aug-21 ORMOND BEACH OBN 223 2 0 0 0 A/NV
10-Aug-21 ORMOND BEACH OBN 224 2 0 0 0 A/NV
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