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ABSTRACT

The San Francisco Bay Bird Observatory (SFBBO®Edwards San Francisco Bay

National Wildlife Refuge (Refug&)alifornia Department of Fish and Game (CDFG

Hayward Area Recreational and Park DisfittARD)and East Bay Regional Parks

District (EBRPDrm the Western Snowy Plover Recovery Unit 3. The goal of this

collaborationis to surveyformer saltpondsand other habitat§or Western Snowy

Plovers Charadrius alexandrinus nivo3udetermine nessuccess of Snowy Plover nests
andcontribute to themanagenentofi KS { Iy CNJI yOA&02 .| &Qa LI L
Snowy Ploverdn 2009 we recordedSnowy Plovenumbers, site use, nest success,

fledging successise of habitat enhancement projectsestpredatorsand avian

predator numbers throughout th&nowy Plovebreeding season.

During the 200%reeding season window survey of the Pacific coaéMayg 7 June)
we counted 147adult Snowy Ploves in the Bayln 2009 we determined the fatel63
SnowyPlovernests in theSouthSan FranciscBay(South Bay) Ninety-six of the nests
hatched (59%), 51 were depredated (31%), six were abandoned (3.6%), four were
flooded (2.5%), three had unknown fates (1.8%) and two were lost at hatch (1.2%).

OnRefuge poperty, wedetermined the fate ofevennestsin the Alviso salt pond
complex(pond A8the Alviso impoundmenand the dry pan area of New Chicago

Marsh), 33 nests in the Ravenswood complex (ponds RSF2 apn&R1and 21 nests in

the Warm Springs compléponds A22 and A23ut of these nests}2 hatched

(68.8%), 17 were depredated (27.8%), 1 was abandoned (1.6%) and 1 had an unknown
fate (1.6%).

This year waletermined the fate 087 Snowy Plovenests at Eden Landiricological
ReserveOf the 97nests 53 hatched 65%),32 were depredated 33%),2 were lost at
hatching 2%),4 were flooded 4%),5 were abandoned %) andl had an unknown fate
(1%)

We determined the fate ofive nests at Hayward Shoreline, one nest in the Old Oliver

Brothers North sk ponds,whichwas depredated- Y R T2 dzNJ ySada 2y 9. wt 5
island. Out of theséour nests, one was depredated by a Killdé€haradrius

vociferou$, two nests were found with broken eggs and one hatched.

Throughout the South Bay,ebanded 11%hicks this breeding season. From visual
observations we determined that 28 chicks survived to fledging (24.8%) as of 30
September 2009Using only the data where all the chicks in the brood were banded
(n=29), the number of chicks fledged per male w#20

During aian predator surveyse countedCalifornia GullgLarus californicusnd

unidentified gullsasthe most numerous avian predators in all areas surveyed.
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SFBB and the Refuge began a Snowy Plover habitat enhancestady beginninghe

winter of 2008at Eden Landing Ecological ReseBr@ancements consisted of oyster
shells spreadby handat densities of five to eight shells/mover seven one ha plots.

More Snowy Plovers nested in shell plots than in control plots, and nests in shell plot
were more likely to hatch than all other nests not in shell plots. The highest nest density
we recorded was six active nests in a one ha shell plot.

SFBBQwith the help of H.T. Harvey and Associatisployedcamera systemat Snowy
Plover nestat Eden Landing. Camera systems were placed at 24 nests and recorded
footage 24 hours a day. We recorded eight depredation events onifictudingtwo
separate events where California Gulepredaed a Snowy Plover nest and chickée
camera systemalso reorded Common Raven£prvus corgx Northern Harriers

(Circus cyanelsind Redtailed Hawks(Buteo jamaicens)slepredaing Snowy Plover
nests.

The South Bay Salt Pond Restoration Projelsich encompasses much of the South

Bay should continue to conder the habitat requirements of Western Snowy Plovers in
the restoration planning process, including the need for large expanses of dry salt pond
nesting substrate adjacent to foraging areas.

INTRODUCTION AND BACKGROUND

The Pacific coag8nowy Plovepopulation, the WesternSnowy Plove(Charadrius
alexandrinus nivosisbreedsalong or near tidal wateandis behaviorally distinct from

the interior population (FunR007). TheWesternSnowy Plovepopulation hagleclined

in response to poor reproductiv@uccesslikelydue to habitat losshabitatalteration,

human disturbanceand increasing predator populations (Page et al. 1991). In response
to the populationdecling the U.S. Fish and Wildlife Service listed\esternSnowy
Ploveras a threatened sgries in 1993 (USFWS 1993).

WesternSnowy PloveRecovery Unit 3 consists of the San FranciscaBaincludes
Napa, Alameda, Santa Clara and San Mateo couflissEWS 200.7n 1992, the Don
Edwards San Francisco Bay National Wildlife Refuge (Rékgge)surveying foiSnowy
Ploves on Refuge lands. The Refuge developed five goals fenawy PloveRecovery
program: 1) identify areas used Bnowy Ploves for foraging, roosting and nesting, 2)
estimateSnowy Plovenumbers, including breeding pai®) determinenest success, 4)
assess predation pressures 8nowy Plover and 5) protec6nowy Plovebreeding
areas from predators and other disturbances. The Refuge joined with the California
Department of Fish and Gan(€DFGin 2000 tosurveySnowy Pleers onthe Eden
Landing Ecological Reserve propehgréafterEden Landingsan Francisco Bay Bird
Observatory $FBBand the Refugdéave beensurveyingploversand determining nest
fatessince 2003
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In order to achieve the five goals put forth by tRefuge, wel) identified areas used by
Snowy Plovers, 2) determined number of adult Snoleyéts in the San Francisco Bay
throughout the breeding season through Snowy Plover Survgget&minednest

fate, success, density and chick fledging rad@¢seterminedpredators ofSnowy Plover
nestsand chickghrough our avian predator surveys and nest camera systemd 5)
identified areas of potential disturbances from predators, humans and construction
activities. We also investigated tleéfect of halitat enhancements on nest success,
nest density, and chick fledging rates.

The South Bay Salt Pond Restoration Project, which plans to restore over 15,000 acres of
article salt pond habitat to tidal marsh and managed ponds, has set a goal of
maintainingl25 breeding pairsf Western Snowy Plovers. To aid in achietmggoal,

in the winter of 2008/2009 SFBBO and the Refngeated a habitat enhancement

study on ponds currently managed f8nowy Plovers at Eden LandiBghancements

included removing mtential raptor perches that exist on the ponds and surrounding
levees.In addition,using experimental plotsye addedoystershells to the pond

bottomsto provide camouflage for nesting ploveaadsmall plover chickdVe tested

the effectiveness of oyst shell treatments in increasing nest success, nest density, and
chick fledging rates.

This report summarizes the 2008eeding season data, includigmnowy Plovesurveys,
nestsuccessfledging successabitat enhancement projectandavian predator
surveys

METHODS

Study Area

SFBB@nd Refuge staff conductegihowy Ploveand predator surveys in the South San
Francisco Bay salt pon(fSgurel) andat one site in the North Bay salt pon(fsgure2).
The South Bay, which inclusiéne area just north of the San Mateo Brid@i¢ighway 92)
and extends to the extreme southern portion of the Bay, contdesrhajority of the
Snowy Plovehabitat in the Bay

The Refuge includes approximately 30,000 aofédermer salt pond habitat, tidal

marsh, mudflats and upland habitat in the South San Francisco Bay. For this study, we
divided the Refuge into six geographic locatiofgrm SpringsAlviso,Ravenswood

Coyote Hills, Dumbartoand Mowry (Figure3, Figure4, Figureb).

CDFG owns andanages€den Landin¢formally known as Baumbe)ygwhich includes

approximately5,500 acres of salt ponds, marsh and tidal hal{fégure6). CDFG owns
and manages the Napaonoma Marshes Wildlife Aremcludingponds 7 and 7ayhich

are the only known Snowy Plover breeding ponds in the North(Bgure2).
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Hayward Area Recreational and Parktiict (HARD owns the land directly north of
Highway 920n the east side of the San Francisco Bénych is cemanaged by East Bay
Regonal Parks DistridEBRPD)This areancludes potentiaSnowy Ploveforaging and
nesting habitat in the Oliver Brioér North ponds and FratkdumpWest.EBRPD
managesan sland constructed fo€aliforniaLeastTerns(Sternula antillarum brownjiin
the adjacentareawhichis alsoused by nestingnowy Ploves.

Snowy Plover Surveys

Snowy Ploves n the San Francisd®ay nest predominantly on dry salt pond®

identify areas used by ploveand estimate the number of Snowy Plovers in the South
Bay we identified pondswith potential plover nesting habitat and survegithose ponds
weekly.We surveyed ther pondswith lesssuitablehabitat monthly.

From3 March to31 AugusR009 SFBBO and Refugelbgists interns and wlunteers
surveyedhe pondsby driving slowly on the levees walking the leveavithout vehicle
access. Westopped approximately every 0.3 miles txan forSnowy Plovexwith
spotting scopesDuring each survey, we recorded the numbers batavior of adult
Snowy Ploves; identified the sex of eacBnhowy Plovebased ormplumage
characteristic§Page et al. 1991and marked its approximate locatiom@ geo
referenced mapAlso, if appropriate, we recorded the number of negtg, number of
chicks in each ponandthe color-band combination$or both bandedSnowy Plover
adults and chicks

In total, SFBBO and Refuge biologists and inteungeyed & Refugepondsand17 Eden
Landingpondsweekly(Tablel, Table2). SFBBO volunteessirveyedthe Dumbarton,

NapaSonoma Marshes Wildlife Area montlalgd HARD ponds monthlAt the EBRPD

Least Ternslard, SFBBO staff surveyed the islamdly when EBRPD staffformedthem

of nestingSnowy Ploves; as well asluring the window survey periofsee below)The

a2oNEB &l fd LRYyR O2YLX SE g6l a adiNWBSeSR Y2y iKf e
project (see RobisontNilsenet al. 200@ for methods)

At the end of May, the Snowy Plovareedingwindow surveywasconducted as part of
aWest Coastvide effort to census all Snowy Plovers during that time peridu:
methodsfor the Recovery Unit 8San Francisco Bay)ndow surveyare the same as
described above.

For the purposes of data analysis, we defined a survey as one complete survey of a
single pond. We calculated the mean numbeSobwy Ploves seen per areper survey
(total number ofSnowy Ploves seen ovethe season in an argaond or pondcomplex
divided by the number of surveys completed).
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Reproductive Success

To determine reproductive successSnowy Ploversive located ness byvisually
searching for incubating females duringekly surveysWe then searched for the nest
on foot andrecordedthe nestlocation with a GPS unit (Garmin® GPS\G&llunteers
locating nests visuallyuding monthly surveys marked the locatiohthe nest on anap
and described nearby landmark#olunteers did not searctor nests on footLater,
SFBB@nd Refuge staff searched for the potential nestsfoot.

We monitored nests weekly until we determined the fate of the ne®h each visit, &
recordedif the nest was still activéeggs present and adults incubat)ngnd the

number of eggs or chicks in the nedte floated the eggs (Hays and LeCroy 1931)
estimate egg age. Plover nests are active for an average of 33 days, from initiation (the
date the first egg was laid) to hatching/érriner et al. 198 and usinghe known egg

age, we calculated the nest initiation date and hatch date for all nestsitored. When
there were no longer eggs in the neste assigned each nefsite based on evidence

seen at the nest. Nest fatascludedhatched (Mabee 1997Hepredagd, flooded,
abandored, lost at hatchor unknown.In addition, we recorded if the nest was in an
oyster shell plot (see Oyster Shell Habitat Enhancemezthodsbelow).

We defined a successful nest as a nest that hatched at least one egg. We calcakited n
success ratefor the SouthSan FranciscBaySnowy Plovepopulationby calculating

the percentage of total nests that hatched at least one .e&gditionally we calculated

nest density in the ponds by dividing the number of nests in each pond ksizbén
hectares

ChickQolor Banding

Beginning in 2008 and continuing in the 2009 seaS#BB@nd Refugdiologists
banded Snowy Plovechicksto studytheir movementsand to estimate fledging success
ratesfor the South BayTo band chicks, biologstheckd nestsdaily, starting foudays
before the estimated hatch dat&nowy Plovechicksare precccial, therefore, we
attempted to time ourarrival at nests when chicks had just hatched, but had yedtleft
the nestscrape Webandedeach chiclkwith aunique fourcolor combination placing

two bandson each lower legf a chickEach combination consisted thiree darvic color
bandsand one silver U.S. Fish and Wildlife Service band wrapped in austripimg

tape toact asthe fourth color in thecombination(K. Neuman, pers. comm.)

To estimate chickedging succesandtrack chicknovements, we surveyed areasth
banded chicks every-2 daysWe recordedf we saw thechickand markedts

approximate locatioron ageoreferencednap. We definal fledging success as a chick
surviving to 31 days of age, at which point, they are considered to be flighted (Warriner
et al. 1986). We calculatdtedging successitesfor the South Baysnowy Plover
populationby calculating thgpercentage of chicks fitlgyed per chicks bandedo
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estimate the number of chicks fledged per male, we used the number of chicks fledged
per brood when all the chicks in a brood were banded

Oyster Shell Habitat Enhancement

To test the effect obystershell enhancements on beeling Snowy Plovers, we placed
treatments on the pondat Eden Landingsing a randomized block desideach block
consisted oR plotsplaced on the salt pond bottopa 1 haoystershell treatment plot

(shells spread at five to eight shellsinand a 1 haontrol plot (no shells or other
treatment). Due to seasonal flooding of ponds and limited access to the pondinotto
when water levels were high,erxspread the shells frold4 Novembeto 9 December

20080 5 NI 1 SQa . I & headiSiNahdSBBR fafidluntSars (i K S
and the California Conservation Cogpsead the shells by hand

We recordedvhennests were located in shell or controplot. We compared nest
density in shell plots to the control plotgith a onetailed t-test, andcomparednest
success of the nests in the shell plots to all nests outside of the shellWptbta chi
squared test

Avian Predator Surveys

To determine the avian predators in the area that might possibly impact Snowy Plovers,
SFBB@nd Refuge biologists drinterns conducted weeklgvianpredator surveys on
the same ponds surveyed weekly for plovers. Likewiskinteersconductedmonthly
avianpredator surveys gponds surveyed for ploversonthly. We defined &ian
predatorsas any species that could poteadly prey on &Snowy Plovenest, chick or
adultand included @mmonRavens, America@rows(Corvus brachyrhynchps
Northern Harriers, Americaiestrels(Falco sparverigsPeregrineFalcons(Falco
peregrine$, Merlins(Falco columbariysRedtailed Hawks, Wite-tailed Kites (Elanus
leucurug, Golden Eagles Aquila chrysaetgs Geat Blue Herons Ardea herodiag Great
Egrets Ardea albd, Showy Egrets Egretta thulg, Loggerheadhrikes(Lanius
ludovicianuy, and Burrowing Owls (Athene cunicularip

We conducted gian predator surveys by driving slowly on leveesvalking levee

without vehicle accesstopping every 0.3 miles to survey for predatdige recorded

the avian predatoispecies present, number of individuals, their behavior and marked
their approximate location on a map. In addition, we recorded any predator nests in the
area and attempted to determine the fatef those nestdy visual observatianVe
calculatedthe averagenumber of predatorgresentper surveyin each pond complex

by dividing the total number of individuals seen in each area by the number of surveys
conductedfor each Snowy Plover nesting locatidie calculated the averagaeumber

of predators bypond complexas most predators have a larger territory than one pond
(Strong et al 2004).
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As in past yearshe Refuge supervised and directed the predator management program
and USDAWildlife Services provided predatory removal services.

Nest Cameras

In order to determinghe predators depredahg Snowy Plovenests we phced camera
systems at nests to continuously recarest activities We used security cameras placed
in camouflaged ammunitions boxemnd positioned 10 to 3én from plovernests.We
useda couplecelectrical and coaxiaable (up to 300 m in lengthy tannect the

cameras tamarine batteries ané DVRunit, which recorded the images collected at the
nest We stored themarine batteries andVR unitsn plastic binglaced up to 300 m
from the nest The cameras were equipped with infrared to record imadesght and

ran continuously.

RESULTS
Snowy Plover Surveys

South Bay Overall
During the 2009 breeding season window survey of the Pacific Coast, we counted 147
plovers in the San Francisco Bay

We consistently observed the highest numbers of Snoleyd?sin the South Bagt

Eden Landinduring ourshowy Plver surveys Throughout the breeding seasonew
found the highest number of Snowy Plovers on pond E8A, which CDFG managed as
Snowy Plover nesting and foraging habitat. We also regularly obsenoedySlovers

on Refuge ponda22, A23, RSF2, BAd thedry pan area itNew Chicago Marsh in
Alviso Figure?).

Refuge

We observed thenost Snowy Plovers irhe Warm Springs ponds and pond RSF2
throughout the seasorSnowy Roversused RSFan the beginning of the season then
decreased their use of this portde beginning of July as R1 started to dry @rigure8).
We observed Snowy Plovers in pond R4 throughout the season

We did not observe any SnowloRers in the DumbartonCoyote Hillor Mowry
complexes this breeding season.

Eden Landing

We observed thenost Snowy Plovers throughout the seasatrEden Landingvith a
mean of 159 birdebservedper week fran 9 March through 16 Augustigure7). Pond
E8Aconsistently had high numbers of Snowy Plovers, as did ponds E12 and E14.
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During the last two weeks of August, we observed more than 400 Snowy Plovers at Eden
Landing presumably thewere either migratirg or wintering bids (Figure7). At this

point the Snowy Plovemsove around the ponds dailyand we may have counted birds

more than oncdahroughout the surveys.

Hayward Shoreline

We observed small numbers of birds at Hayward Shoreline thi®sdasean of 6 birds
per survey), both on the Oliver Brothers North former salt ponds and on the Least Tern
Island

NapaSonoma Marsh Wildlife Area

A SFBB volunteerand Karen Taylora biologist withCDFGregularly observed small
numbers of plovergmeanof 15 birds pesurvey) using pond 7 and 7A

Reproductive Success

South Bay Overall

We determined the fate forl63Snowy Plover nests in the South Bay. Out of these
nests, 97 hatched, 50 were depredated, six were abandoned, four were flotwied
werelost at hatchand two had an unknown nest fa{@able3).

Refuge

In 2009, SFBBdetermined the fate fol61 Snowy Plover nests on Refuge property
(Table3). In the Alvisaccomplex, wadetermined the fate for fivenests in the dry pan

areas of New Chicago Marsh, one nest in the Alviso Marina Impoundment and one nest
on the roadon the east side of A8Fourof these nests hatche(b7%) two were
depredated(28%) and one hadan unknown fatg14%)

We determined the fate fo33 nests in the Ravenswood compl@f.these 27 hatched
(82%) and six were depredated (18®)nd RSF2 had the most nests (n2ble3).
Wedetermined the fatefor 21 nests in the Warm Springs area on the Refegad A23
had the most nests (n=17ifty-two percent of the nests hatched 1), 43% were
depredated(9) and 5%were abandonedl; Table3).

Eden Landing

We determined the fate for97 Snowy Plover nests at Eden Landihgble3). Of these

53 hatched (55%), 32 were depredated (33%), five were abandoned (5%), four were
flooded (4%)two nests were lost at hatch (2%) aode nest had an unknown fate (1%)
Pond E16B had thmostnests (n=24), followed by pond E8A (n=19) and E8 (n=14
Table3).
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Hayward Shoreline

This yearthere were four Snowy Plover nests on the Least Tern Ig[Balole3). One
Snowy Plovenestwasdepredated by a KilldeeR{ensche et aln prep). The fate of o
of the nestswasunknown. One nest hatche@ut the chicks had been depredated by
the following day when biokists arrived to band them.

SFBBO algdetermined the fate folone nest on theDliver Brothers North salt ponds,.
This nest was depredated by an unknown predalavo diicks presumably from the
sane brood, were later seen on the ponds from amknown nest.

NapaSonoma Marsh Wildlife Area

In 2009,DFGhiologists found andletermined the fate fol2 Snowy Plover nests the
levee separating ponds 7 and irethe NapaSonoma Marsh Wildlife Areden of these
nests hatched, one nest was depredateitd one had an unknown fa{&. Taylor,
personal communicatign

Table3).

Nest Density and Breeding Chronology

The pondwith the highest nest density was E16B, witii3nests per hectareTable4
andTable5).

The peak Snowy Plover nest initiation week in the South Bay was 2008eith 18

nests initiated(Figure9). There was also a small peak in nest initiation during the week
of 15 May.The number of active nests per week stayed fairly constant throughout the
season, with the number of active nests ranging from 30 to 45 for the time between 12
April and 12 JulyHigure9).

Chick Fledgin@uccess

In 2009, SFBB®Iologists banded 13 Snowy Plovechicks We determined thaR8
chicks fledged24.8%fledgngrate). Using only the data where all the chicks in the
brood were banded (n=29), the number of chicks fledged per male wasTéé8edge
rate in 2009 was 5.7%at Eden Landingn=68) 100% at Warm Spring®=5) and 13.26
at Ravenswoodn=39;Table6b).

The number of chicks fledged varied by pond and ranged from 0% on pond E11 (n=2) to
100% on pond A23 (BFand R5 (n=3Fableb).

Habitat Enhancement Project: Oyster Shell Plots

We spreadsevenl-ha size shell plotgrior to the 2009 breeding seasoithree plots
were on E16B, two plots on E8, one on E6B and one on E6A.
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Twentyfour of the 97 nestd¢hat we monitored weeklghe Eden Landing complex were

in shell plotsMore Snowy Plovers nested in shell plots (n=24) than control plots (n=0;
t=4.08, df=6P=0.015. Two of the E16B shell plots were used heavily in the beginning of
the sason and we recorded the highest known Snowy Plover nest density in the San
Francisco Bay in one thfoseshell plot (6 nests/ha). The third shell plot hosted two
nests.

No ploversnested in the control plotgherefore,we compared nest success in shell

plots to all other nests at Eden Landing. Nest sucassn the shell plots was 66%,
whereas the nest successte at Eden Landing outside of the shell plots was 50%. Nests
in the shell plots hatched at higher than expected rates compared to all atleais at

9 RSY [ I*y4R8, ¢f=P=06.026)Eight percenof the shell plot nests were
depredated compared to 44% of nests at Eden Landing outside of the shell plots.

Thefledging rateof banded chicks from shell plots (25% in E16B and 23.1% iraE8) w
nearly identicato the overallSouth Bayledgingrate of 24.8%(Table7).

Avian Predators

Refuge

The most commonlgbserved avian predators all areas of the Refugeere California
Gulls and unidentified gulls (presumablystly California Gulls at thisne of year and
location; Table8). Other frequertly observed predatorg AlvisoincludedGreatEgrets
and Snowy Egretsvhich wereobservedforaging inponds A5 and A and Common
Ravensn A8 andA12.We also observed Northern Harrgaand Reetailed Hawk
hunting theDumbartonponds.In the Ravenswood complexgevobserved groups of
Common Ravens and American Crdavagingon pond RSF2 throughout the season. At
one point we saw a group of 26 crevioraging on the pond bottom/\e usually
observedthe crowswest of the PG&E towers running through the pond. Another
predator that we observed on RSF2 throughout the season was -taited Hawk,
which was perched on the PG&E towerge observed very gh numbers of Common
Ravens at Warm Sprin{Eable 8).

Eden Landing

The most commonly observed avian predators at Eden Landings were Caliolisia
and unidentified gull§Table 8). We also observed nmy SnowyEgretsand Great Egrets
feeding in the sloughs and in pond E9.

At the beginning of the season, we regularly observed a pair of&ksdl Hawks

perched in the PG&E towers in ponds E16B and BA/®Balso observed differeiRed

tailed Hawks alongld Alameda Creek, perched on the old power pdlés.frequently

saw Northern Harriers hunting along Old Alameda Creek and hunting ponds E8, E8A, E8X
and E14. Late in the season, we started seeing more harriers hunting along Mt. Eden
Creek and E12 and E14
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Great Blue Herons nested again this season on the old hunting blind in E6B, referred to
Fa GKS & KESHIREYanK2DeRAhSons also nested on the old hunting blinds in
E9 and E1{Schacter et al 2008This year we observed them constructingtseon the
blinds in E9however, they abandoned their nesting attempt for unknown reasons.

Hayward Shoreline

California Gulls were the most commonly observed avian predator at Hayward Shoreline
(Table8). Avolunteer alsabseavedunidentified gulls and American Crows at the
ponds.

NapaSonoma Marsh Wildlife Area

Great Egrets were the most commonly obssd avian predator at the Nag@onoma
Marsh Wildife Area Table8). Avolunteer also observed Conan Ravens and Great
Blue Herons.

Nest Cameras

We recorded footageat 24 nests throughout the seaspandfilmed eight depredation
events.We recordedwo Redtailed Hawks,a Common Raverg California Gudndtwo
NorthernHarrieis depredatingSnowy Pleer nests.We alsarecordeda California Gull
depredating newly hatched SngwPlover chicks and a Northefarrier depredating
newly hatchedCaliforniaLeast Tern chicks.

This footage can be viewed at:

http://vimeo.com/4186219

Observed Depredation Events

One offield assistantvorking on the project observed a Northern Harrier depredate a
Snowy Plovenest on pond E8An 12 June 20Q9

Mammalian Predators

We did not observe any direct evidence of mamsEpredating Snowy Plover nests
chicks;however we did see skunks, raccoons, opossums, grey foxes and feral cats
around nesting pondslhe feral cat feeding station is still operating outside the Veasy
Street gate to Eden Landinghere cat food is deposited gelarly.

DISCUSSION

Snowy Plover Surveys

It is difficult to estimate the exact number of breeding Snowy Plovers in the San
Francisco Balyecausethe majority of(ii K S aduli&S@bavy Ploves are not color
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http://vimeo.com/4186219

banded andsurveys of areas take several dagsbmplete. A rough estimate of the
number of breedingsnowy Plovexis 147 birds, based on a complete survey done
during thebreedingwindow survey conducted the last week in Mayden Landing
O2ylUAydzSa G2 K2ad 0GKS Y, Badghimbersantreaseld S
this seasorat pond RSFandthe Warm Springs ponds

Reproductive Success

We found more Snowy Plover nests in 200€163) than in previous years (118 nests in
2008 and 89 in 2007). This increase may be due to increased survdsy éffe to a
larger staff rather than an actual increase in the number of nests.

Nest success in the South Bagreased for the second year in a rona@% Although it
was not as high as nest success in 2004 and,2035an improvement from 2007d

2008 when less than 50% of the nests hatch&te increase in nest success may be due
to the habitat enhancement project or to more focused predator managenaetivities
from the data collected by the nest cameras.

In 2009, more plovers nested onflge ponds than in previous years. We found 17
nests on A23zompared to4 nests irr008 On pond A23 all knownnests initiated

before 15 May (7 nests) were depredatechereasall knownnestsinitiated after May

15 hatched (10 nestsT.heWarm Springs $iaponds are located between the Newby
Island Landfill and the F@ities Landfijllarge numbers of gulls fly between the landfills
during the day, and we recoed large numbers of gulls roosting on pond A23 during the
non-breeding seasorilhedrop in nunber of Snowy Plovedepredated nestat A23

after May 15may be due to the wintering gulls leaving the areaa change ifioraging
behavior bythe local California Gull breeding population. During the breeding season,
approximately 12,482 adult CalifoenGGulls bred on Mowry ponds M1/M2 and M4/M5
(SFBBO, unpublished datahich is adjacent to the Warm Springs ponds.

Pond A8 wasflooded this year texcludeSnowy Ploverfom nesting theredue to
planned construction on this ponéiowever, this lack diabitat likely caused a Snowy
Plover pair to nest on the road adjacent to pond S88owyPlovers have breeith A8in
past yearswe monitoredtwo nests in 2007 and 11 nests in 20@&binson et 2006
Robinson et al. 200. Additionally, in 2008ye moritored aploverneston an islandn
pond A12 which had water levels lowered to provide shorebird nesting hald8abwy
Plovers did not use A12 in 2009, even thougtter levelswere loweredin March 2009
Thismay have been totate inthe seasorto lower water levels for Snowy Plovers and
instead ploversiested onthe dry pan area ofdjacentNew Chicago Marsh.

The Ravenswood ponds R1, R2 angvRigrethe majority of the Ravenswood Snowy
Plovers nested ir2007 and2008,were floodedduring the winterof 20082009 tokill
invasive vegetation growing on Rihese ponds were still flooding at the beginning of
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breeding season, andj response, large numbers of plovers nested on RB/2also
found a nest on R5. Once Bedin June, the plover use of R&lecreasedand we
began toobserveplovers nesting on R{For more on pond RSF2, please see the
Restoration and Snowy Plover Nesting section bglow.

At Eden Landing, Snowy Plovers nested on 13 ponds, with the majority of the nests on
ponds E16B, ESES and E1Z16B was dry at the beginning of the breeding season and
containedthree shell plots, whiclikely increased the attractivenessthie pond to

nesting Snowy Plovelsefore other ponds dried outAlthough 11 of these nests

hatched, we rarely oleved chicks on this pond, and a male with a chicin E16Bvas

seen crossing Mount Eden Creek to get to E12. This suggests that with the steep drop to
the borrow ditch, E16B may not provide foraging habitat and chicks must go elsewhere
to forage. Mount Hen Creeks tidal,and crossing this wetland may lwangerous for
ploverchicls. In the future, water levels should be kept higher or interior channels

should be added t&16B tancrease the amount of foraging habitat in this pond.

Ponds E8, E6B andA®ere not drained until later in the seasd@onsequently ftese

pondswere notregularlyused by plovers until the end of the breeding season, when

flocks of over 150 Snowy Plovers were observed roosting and foraging on these ponds.

Pond E12 dried ouh May,all K2 dzZ3 K ¢S FT2dzyR (62 {y26e tf23SN
g 2 NJ a of this NdBdin April. These nests were very close to the lgwe®l one was

depredated by a Common Raveavhich was recorded with our nest cameras.

At9 . wt 5Qa [ S thigiseagoftiNg/of theFdurSnbéuwdy Plovenests located

there failed for unknown reasonglthoughit is a possibility that they werstepped on

by other nesting birds on the islanduchas American Avoce{Recurvirostra

Americang, Blacknecked StiltfHimantopus mexicanjisCanada Geeg8ranta
canadensisor roosting Marbledsodwits(Limosa fedoa Additionally, biologists
observedKilldeer removing a Snowy Plover egg from another nestogaing it with

its bill (Reinsche et al, in prep). Toimer nest appeared to have hatchegddowever, all

three chicks had been depredated by an unknown predator by the time biologists came
to band the chicks the following day.

There were 2 Snowy Plovenests this season at the Nafg@noma Marsh Wildlife Area.
Ths is the first yeathat the number of nests and the nest fate®re documentedor
the North Bay ponds.

Chick Fledging

The 2009 South Bdledgingrate of 24.8% | & 2 6 SNJ (0 K| y ratelofa G & S| NQa
28.9%.Thesefledgingratesin the South Bagre lower thanthosereported byPRBO

Conservation Science in the Monterey Bay from 199@ugh 2001G.Page personal

communication). However, with only two years of data we cannot state if this low

fledging rate is typical of the South Bay.
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At pondRSF2we banded36 Snowy Plover chickbut confirmed thabnly two chicks
survived to fledging. Weonsistentlysawflocks ofAmerican Crowas well asCommon
Ravens walkingnd scavengingn the pond bottom.These birds roosd in the trees in
adjacent busiass parks and the PG&E substation near pond\R2also regularly
observedRedtailed Hawks and #eregring-alcon in the PG&E towers running through
the western side of the pond.

We banded five chicks at pond A23 at Warm Springs from three separétheduAll of

the five chicks that were bandeasofledged. This was surprising due to the large
numbers of gulls and ravens seen at Warm Springs, the high rates of predation on
Snowy Plover chicks in other areas (Robinson et al. 2808predation rates onother
shorebird chicks in the South Bay (Ackerman et al. 2006). This may be due to the fact
that pond A23 has gypsum deposited on the pond bottom and provides lots of cover for
chicks, or that the predators were not foraging on the ponds during Jluig and

August.In addition, the Newby Island landfill has been practigatj abatement

techniques which areeducing gull use of this landfill.

The chicks banded in pond E12 had the highest fledgling suatesd Eden Landings

in 2008. The E1¢hicks may have also benefitedfn hatching later in the season when
there areadditional predator food sources in the ponds in July and August because of
the returningmigratoryshorebirds.

Habitat Enhancement Project: Oyster Shell Plots

SnowyPloversused the oyster shells plots for nesting more than the control plots.
However, the amount each plotvasused varied, most likely based on locatmmirplot
within the pond One of the E16Blots and the EGA platere directly under a PG&E
tower where Redtail Hawkswvere often seen perchedndthese plotswere not used
heavily for nestingThe E16B plot under the power tower only had two séstit and
we never observed a Snowy Plover in the E6A shell ph&t.E6A plot ialsolocated
between a levee anthe PG&E towers and it may not be open enough for Snowy
PloversSnowy Plovers have not used this pond in recent years.

Three of the plots were flooded throughout the 20@809 winter and did not dry out
until the middle of the Snowy Plover breeding seasthese plots were on the south
side of E8, E6B and E@Ae shells had small amounts of sediment deposited on them
but still looked white against the darkeond bottomsubstrate. We found one nest
eachin both the E6B and E8 south shell plots. We lagend more scrapes in both
plots, but wewere not able to determiné they were ever active nests.

The percentage of depredated nests within the shell plots (8%) was much lower than
the rest of the nests at Eden Landing (44%). The oyster shells maypiwided the
camouflage needed to conceal the nests and adults from predatotbefall of 2009,
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SFBBWvill continue tospread shells oright additional tha plots in order tdurther
test the effectiveness of shelis reducing nest predation, incasing nest density, and
increasing chick fledging rates

The highest nest density ever recorded in the South San Francisco Bay was within one of
the shell plots on E16B. This has important implications as the amount of available
nestinghabitat on salt ppndsis reduced by the South Bay Salt Pond Restoration Project.
Snowy Ploveraesting densitywill need to increase the Snowy Plovmeeding

population on a smaller habitat footprint. The nest density achieved in the oyster shell
plotsillustrates that the higher nest densities needed to reach the recovery goal of 500
breeding birds in th&an FranciscBay may be possible in the future.

Avian Predators

From the data collectetly the cameras, obseation ofa direct predation eventand

the data collectedluringavian predator surveys, Northern Hariseontinue to bea

predator of concernAs well as documenting predation of plover nests and chic&s, w
frequently observedNorthern Harriershunting pondwith Snowy Plover nest

Additionally, nest cameraecordedone instance of a Northern Harrier depredating
California Least Tern chicks, an endangered species. The restoration of marsh habitat in
the future will increase the potential Northern Harrier nesting habitat in the South Bay.
An increase of the l@t Northern Harrier population may result in higher predation
pressure on salt pond nestinvgaterbirds

California Gulls also continue to bgredator of concern. This year we captured the

first direct evidence that California Gudlsectlyimpact Snow Plovers. California Gulls

are opportunistic feeders and are documented depredating other shorebird eggs and
chicks in the South Bay (Ackerman et al. 2006). Three of the largest colonies (Alviso A6
colony, Mowry M4/M5 colony and the Coyote Hills colomg elose to Snowy Plover
nesting areas. This year we saw more gulls using the ponds at Eden Landing for foraging
and roostingThis year, the largest colony on pond A6 hosted approximately 24,190
breeding adultsRobinsonNilsen et al200%), a decreaserém 2008 (26,366 breeding
adults Schacter et aR008). Construction orpond A6, will begin during the winter of
20092010 reducinghe amount of breeding habitat available to California Gulls
Presumably California Gulls withove elsewherén the Bayto breed.If California Gulls

begin tobreeding on or closer to Snowy Plover nesting pogdiis mayfurther impact
ploversby depredatinghests and chick or encroachmenbn nesting habitat

The other avian predators we filmed depredating Snowy Rloests were Common

Ravens an@Redtailed Hawks. Both these species are known to nest in the PG&E towers
which run through the Snowy Plover nesting ponds at Eden Landing, Warm Springs and
Ravenswood. We frequently observed b&kdtailed Hawks and CommoRavens

perched in the towers within nesting ponds at all three complexes. These species should
be discouraged from nesting in the towers, preferably before Snowy Plover nesting
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season startsThe Refuge will continue to coordinate the removal of these s&sim
towers with PG&E annually.

Restoration and Snowy Plover Nesting

¢CKS YI22NARGe 2F GKS {2dz2ikK .l&Qa {y2ge tf23SN
Bay Salt Pond Restoration Project (the Projantp The Project aims to restore large
areasof former salt ponds to a mix efetland habitatsincludingmanagng former salt

ponds asnanagedwildlife ponds Some of the ponds that will remain managed wildlife
ponds, such as RSF2, E12/13 and A16, will have islands constructed on them to provide
waterbird nestingroosting andshallowwater foraging habitatThe Project has agreed

to support 125 breeding paiif Snowy Roverswithin the Project area.Here, we make
recommendations to reduce conflicts between restoration constructions activities and
nesting ploversmanage habitats to helpll5 I OK i K ¢bal bf \2R [Be®dngShdivy
Ploverpairs, and reduce receational disturbance that may result as the Project oepns
more areas to public use.

LY HnndE GKS t NB 2SO0 Qdegarkoh soBe ofithe@éngsiusedldzO G A 2 v
by Snowy Plovers for nesting. We observed several negative effects on breeding Snowy
Plovers, and recommend in the future the Project works carefully to maintain enough

nesting habitat to support the existing population®fowy Plovers during construction

activities We stronglysuggest that manageggovide nestinghabitat in neaby or

adjacentareas to ponds drained for constructiem avoid plovers nesting in

contrsuction areasFor instancepond A8 in Alviso watooded to keep Snowy Plovers

from nestingthere during construction on the outer leveeThe flooding was successful

in keepingSnowy Bvers from nesting in the pon@ivherethey have nestedh pas),
however,nestinghabitatwas also limitedn nearby areas,uxh as A12As a resultpne

pair of Snowy Plovers nested on the access road surroundingA@mhich put the

ySad Ay RFEY3ISN FyR 02 YLINE YAddiwmlyyY I y I 3 SNDRa |
construction in pond A8 was delayed until after the plover breedeagen (fall 2009);

thus flooding of the pond and the loss of plover nesting habitat was unnece$sdhnge

future, if currentSnowy Plover nesting pondse tobe flooded toexcludeplovers,

managers should drain other nearby poriztfore plover breedingeason in ordeto

provide nesting habitat.

O«
¢

We suggest that construction activities on Snowy Plover nesting pstaiisbefore the
breeding season anakctionsbe takenbefore the nesting season staits deter Snowy
Plovers from nesting on ponds whereawy equipment will b@perating For example,

in the Ravenswood pond RSR2anstruction began in March 20G8 the same timeas
Snowy Plovers were copulating and constructing nests on the.gdistbrically only

small numbers of Snowy Plageused this pod, however in 2009 ponds RXwhich had

17 nestdan 2008, R2 and R3 were flooded to kill invasive vegetation. This left very little
suitable habitat available for Snowy Plover&kaverswood. As a result, we observed
large numbers of Snowy Plovers uskgF2or both foraging and nestinglespite the

SFBBO Snowy Plover Report200 19 )\

SAN FRANCISCO BAY

BIRD OBSERVATORY



ongoing constructionSFBBO and Refuge biologists wedr&arefully with the
construction crews so as not twushknown Snowy Plover nests or chiokgh heavy
equipment or step on them while walking througiire ponds We believe that starting
construction prior to the start of breeding season, when plovers prospect for suitable
nest sites, in conjunction with providing nearby nesting habitat, may have limited the
number ofSnowy Plover nestinig this pond.

The largest impact that the Project will have on South Bay Snowy Plovers is the
reduction of nesting and foraging habitats, as salt ponds are opened to tidal action. We
recommend converting ponds to tidal action slowly, and studying the impacts to
breedng Snowy Plovers. Many of the first ponds to be opening to tidal action or
converted to ponds with islands hahestoricallyhosted large numbers of Snowy

Plovers (A8, E1IE13and E8A)and Icsing thesenestingponds may negatively affect the
number of Snary Plovers nesting in the B&gmowyPlovers in the San Francisco Bay
preferto nest in dry salt pondesr on large, open salt pare areas located near foraging
habitat. Whilefour Snowy Plovers nesti2z y 9. wt 5Q& [ S aid &n8 Ny
one nestwas found on an island in A12 in 20@8s unknown how many pairs the
created islands in ponds A16, RSF2 and E12/13 will support. Therefore, dry salt pan
habitat may need to be actively managed and maintained in the future as primary
nesting habitainordertoreachi KS t N22SO0G Qa 32+t 2F MHp

Another goal of the Project is to increase the public access to certain &@eagntly
most Snowy Plover nesting areas are closed to the guimiwever, we routinely see
trespasses in the closed area at the Warm Spriagsl at Eden Landingor example n
2009, trespassers on ATiovethrough ponds that had active Snowy Plover nests.
Research has shown that the Snowy Plovers in the South Bay are very sensitive to
recreationaldisturbance (Robinson 2008); therefore, public access may need to be
limited or prohibited on trails adjacent to Snowy Plover nesting ponds during the
breeding season (MareAugust). Additionally, fencing or barriers that limit pedestrians
from entering sasitive nesting areas and reduce human disturbance may need to be
installed.

In conclusion, we recommend that the Project carefully plan construction activities so
they do not negatively impact breeding Snowy Plovers. We recommend providing
alternative beeding habitat when construction activities impact Snowy Plover nesting
ponds. We also recommend beginning construction activities before Snowy Plover
breeding season begins, and discouragiluyersfor using ponds where construction
activities are takinglace. As more areas are opened to tidal action or converted to
ponds with islands, the Project will need to take great care in maintaining enough
Snowy Plover nesting habitat to maintaindincrease the number of nesting Snowy
Plovers in the South Bay addition, as areas are opened to the public, managers will

need to take numerous steps to reducing recreational impacts to nesting Snowy Plovers.

The Project will impact Snowy Plovers in multiple ways and managers and researchers
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should continue to stdy and monitor the plovers South Bay to reduce the negative
impacts in the future.

RECOMMENDATIONS

Research Recommendations

Future research involvin§nowy Rovers and their nesting areas within the salt ponds
should include projects that address thdlfoving topics:

1. Continue to banand trackSnowy Plovechicks and begin to band adultt
examine howploversuse thehabitatsthroughout the breeding season.
Additionally, banding providegata onSnowy Ploveadult survival ratesbetter
population estimates,and chicksfledging successtes This is vital information
to reachthe recovery goal of 500 birds in Recovery Unit 3, with 250 birds to be
supported in theSouth Bay Salt Pond Restorati®roject area.

Impacts of California Gulls on nestingp®y Plovers.
Potential impacts of disturbance from trail use at Eden Landimgy RSF2
Research on the effectiveness of the avian predator management on increasing
Snowy Plovenest success.
Further studies on Northern Harrier territory size and habits¢.u
Plover foraging habitat use (borrow ditches, open channel, muted tidal, shallow
pools, dry substrate) and invertebrate availability within the salt ponds.
7. Experimentadesigns to determine whether Snowlofers in the Bay will nest
on islands construed as part of theSouth Bay Salt Pond Restoratiroject.

Hwn

o o

Recommendationgor the Snowy Plover Recovery Project

1. The Western Snowy Plover monitoring program should continue into the future.
Monitoring the South Bay populatiaeimportant to ensure thatthe Snowy
Ploverpopulation dasnot decreaseasnestinghabitat is reduced due tbabitat
conversion to tidal marsh ancbnstructionactivities occur.

2. Plover chicks and adults should be banded re-sighted every dgato
determine chickand adultsurvial, fledging rates and movemenBanding
chickswill be required to assess the progress towéhrd recovery goal of 1.0
chickfledged per male.

3. SFBBQalong with CDFG and the Refuge should develop a Snowy Plover
outreach program in areas adjacentdmavy Plovemreeding habitats. Some of
these areas will be open to the public within the next few years and actions
should be taken now to educate the public on Snowy Plover conservation issues.

4. SFBBQalong with CDFG and the Refugieould design interpréte panels to be
placed in areas open to the public to educate people on Snowy Plover habitat
needs and conservation issyesich as the panel ebing designed for pond RSF2
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Management Recommendations

1. Management should continue to meet Snowy Plover teibequirements by: a)
providing areas of drying salt ponds with nearby high salinity foraging habitat, b)
manage ponds in several areas around the South Bagrfowy Ploves to
reduce the potential impacts from predation, flooding, or disease, c) vgtyie
locations ofSnowy Ploveponds shouldraryfrom year to year to reduce
predation rates.

2. The predator managememirogram should continue in 2010 the South Bay.

This should include removing mammalian and avian predatodpredator
nests.Avian pedator management should baonsidered orRefuge lands.

3. Pond E6A and A22 should be flooded to kill off vegetation that is growing on the
pond bottomswhich maydiscourag@ Snowy Plovey from using these ponds.

4. Pond E11 has fissures throughout the mid setbf the pond. Some of these
cracks are over half a meter deep and could be a hazar8rfowy Plovechicks.

The pond should be flooded to preveSnowy Plovenesting.

5. If the Ravenswood ponds are to support m&eowy Ploveyin the future the
ponds $&ould be drained before the breeding season begins, to expose the
panne habitat for nests antthe water levein the borrow ditcheshould be
higher in order to keep water and the interior channels. This will create better
foraging habitat and hopefully anease the numbers @nowy Ploves using the
complex.

6. Managers and biologists should continue to work with PG&E to remove predator
nests from the towers. Tower design modifications should be neseal to
discourage ravens arfdedtailed Hawks from nestig in the towers neaSnowy
Ploverhabitat. In addition, trees should be removed from the PG&E substation
near pond R2 to discourage roosting by American Crows.

7. The feral cat feeding station by tligden Landinyeasy Street gatshould be
removed. This enagages feral cats near Eden Landing as well as other
predators including raccoons, skunks and r&ks far, no local agency has been
identified as having jurisdiction ovére Veasy Stredeeding station.

8. More effort should be put into enforcement of re@gions and area closures of
Snowy Plover breeding habitat to minimize disturbance from humans. This will
become progressively more important as additional areas are open to the public
as part of the Project.
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Figure2. Salt ponds located in the 5 C N&paSonoma Marsh Wildlife Area, near
Napa,San Pablo Bay
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Figure3. Salt ponds located in the S T dXHa8n)Springs area, ne&remont South
San Francisco Bay
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Figure9. The weekly number of initiated and active Snowy Plover nests in the South San
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Tablel. Ponds surveyed within the Don Edwards San Francisco Bay National Wildlife
Refuge, South San l@sco Bay, CA, 2009.

Location Ponds

Alviso A5, A6, A7, A8, A12, A13, ImpoundmergwNChicago Marsh
Dumbarton N1, N2, N3, PP1

Ravenswood | R1, R2, R3, R4, R5, RSF2

Warm Springs | A22, A23

Table2. Ponds surveyed on California Department of Fish and Game property, San
Francisco Bay, CA, 2009.

Location Ponds

Eden Landing E6, E8, E8A, E8X, E11, E12, E14, E15B,
Ecological Reserve | E16B, E1C, E2C, E3C, ESC
NapaSonoma Marsh| 7, 7a
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