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Abslracl

Disrributi.rn. abundance. and nertrng characreristics of Snowv Ploverc r C.harcdriu alexandinu r.

; ; ; ' " i l i l  ""-,r l .  O,.g." .Jt;  a; ins lo-8 and lq-o A maximum of 100 adulrs and f ledeed

;";;il* ;;t; ;b;;'*,1-on 12 discrete-beacb segmenrs of 72 nests oke-rved, at least -19 w-ere
i;;,-i;:;.;ff;;;;i"r, rJ *.i. a.',,.v.a bv stor"m: and moving sand, and -e were successful Nest
.il'';;;h-.i;;i;;J'"1]u, "i."" witi sand subsrrate and an averase of 26 petcent dtiftnrood and
less than 1 percent livc vegetation fot cover-

lntroduction

As early as 1929 Bent (1929: 248) suspected that hr.rman developments on the Pacific

coasr encroached on habitar of Snowy Plovers ( C haradritts alexandtinus) On the Oregon

coast. information on distributioo and abundaoce of Soowy Plovers befole the 1970s

was qr:alitative (Gabrielson and Jewetr L94O: 246) and insufficient for an analysis

of the influences of human developmenrs on Snowy Plovers lofrequent survey data

ftom \972 through 1977 led observers to susPect that numbers of Snowy Plovers were

declining (1J/. Hoffman, unpubl. data; Otegon Dept. Fish and \0ildl, unpubl data)'

bu, t"riubiliry in timing anci thoroughness of surveys prohibited use of the data to

iovestigate changes in distribution aod abundance Stabilization of sand with European

beachgiass (Ainophita arcnatia) (CooPer 1958, $Viedemann 1966)' inoeased levels

of recieational activiry (USDA 1977 ), arLd community and indr'rstrial developments were

suspected to be detrimental to Snowy Plovers ( SV. Hoffman, pers comm ; MarshalL 1969) '

Choice by Snowy Plovers of flar, unvegetated nesting habitat (Bent 1929: 248) ar'd

the month-long period required for chicks to fledge (Boyd 1972) were the basis for

suspicions that nesting activities were most susceptible to human iofluences The pur-

pose of the preseot study was lo establish baseline data for Snowy Plovers on the Oregon

coast. Soecific obiectives were to (1) desoibe distributioo and abundance patterns

rPrct<nr dJdress:  |  ,o (  l i f f ! ide Dr. ,  Granrs Prs. ,  Oregon 0- i2 ' .
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during the breeding season, (2) document nestiog phenology, (3) study nesr success,
aod (4) describe nesting habirat.

Methods

Distribution and abundaoce of Snowy Plovers were evaluated with two surveys (on
foot ) of sand beaches during 23 April to 2l Juoe 1978 and 11 May to 20 June 1979.
Beaches were selected based on historical records of use by Snowy plovers and similarity
ro beaches with ptesenr use; about 240 km of beaches met rhese criteria (Fig. 1). In
1979 an additional 50 to 60 km of beach were suneyed ro ensure adequate coverage,
notably areas wirh dredge spoil oo the interior of the Noth Spit Coos Bay. Timing
of surveys followed a recommendation by G. Page (point Reyes Bird Observatory, pers.
comm.) rhar the best time to estimate numbers of breeding adults was in May aod
June. This was coosidered the period after migration from coastal wintering grounds
of adults that bred elsewhere, yet before an influx of fledged juveniles from other
areas.

\7e assessed seasonal changes in abundance, nesting activities, and nesting habitat
at four study areas on the cenual Oregon coast (Sutton C-reek, Siltcoos River, and Tah-
kenitch River outlets, and South Beach at Yaquina Bay; Fig. 1). prelimioary obsewa-
tions indicated high levels of recreational activiry at South Beach, intermediate levels
at Sutton and Silrcoos, and virtually no activity at Tahkenitch.

Nests were lcated by searching each study area at least weeLly between 0600 and
1100 from 1 April to 10 August 1978 and 17 March to 31 luly 1979. Additional
seatches occurred iofrequenrly io March 1978 and August 1979. Sim rltaneous surveys
were made to assess abundance of Snowy Plovers. Nesrs were visited at intervals varying
from 1 to 6 days during 1978. In 1979, nests were visited ar Surtoo, Siltcoos, and Tah-
kenitch oo a daily basis and at 1- to 4-day intervals at South Beach. Once a clutch was
complete (three eggs ot rhe onset of incubation), observer activiry at nests was ledr.rced
by observing nests from a distance, unless a nesr was vacanr or eggs wele not visible.
Nineteen adults were captured with drop-traps ( Boyd 1972) aod noose snares (G. page,
pers. comm.) and banded before the 1979 oesting season.

After hatching or loss of eggs, we measured cover characteristics at each nest site
(20 m radius of the nesr) aod at a paired site selected randomly within 75 m of each
oest (referred to as random site) using line intercept sampling (Canfield i941). nfe
extended 6 20-m rransecs at 60 degree intervals from the nest aod center of each
random site aod measured cm of driftwco,C, A. arcnaia, total live vegetation (including
A. arenaria), and total cover (all previous comlDnents plus dead vegetatioo and mis-
cellaoeous debris) intercepted by the traosects. Measurements on the traosects were
recorded in segments of 0-0.5, 0-1.0, 0-1.5, 0-2.0, and 0-20 m from centers of rhe
sites. An additiooal estimate of cover q-as made with squale meter plors centered over
nest and random sites. On line rransects, covel estimares with 0.5 m of the sites showed
greatest dissimilarity amoog oest sites aod random sites and were most similar ro cover
estimates ftom sqlare metet plots. Therefore, only measuremeots on tlansects within
0.5 m of the sites were further considered. Cover estimates for driftwood aod live
A. arenaria (the predominant nonliving and living cover components) were used to
test for differences in characteristics of nest sites and random sites. Statistical analyses
were completed before converting data to a measure of petceotage cover_
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Figure 1. Bcaches surveyed during 1978 and 1979 for Snowy Plovers and locarions of study
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AII sratistical analyses follo*'ed Sokal and Rhoif (1969). Tests are reported with
results.

Results and Discussion

The Snorvy Plover rvas neither abundant nor rvidelv distributed along the Oregon coast
during the breeding season. A maximum of 100 adults and fledged juveniles were
obsered during rhe two coastal surveys on 12 discrete beach segments ( Table 1).

TAIILE 1. Obs.rvations oi Sn()r'r' I,lovers akDg the Orc,ior c€st .lurinla surve]s in 1!?t end 1079.

1 9 i l  1 9 i 9Derch , rs  Su. \e led 1 r7u 1 9  i 9

21 ltat

1 7 - 1 S  J u n e

.

i'Nt'mbc.s ol bi s \rlere c..lculrted ir.,m dah Irom \-oeklr survels in June.
bonly bcaches, Dot d.ed!.ie dc'posiis, associrted *ith ihe sp'l \1ere surv.!.{l in 1tt!t. Decause Sno$y

Irlolers \rere iound on rhe dredge deDosirs in 1979. 1ve betiero ltre obscrratiol oi ij bn-ds uniler
rs l ina tes  use  0 i  the  sp i r  in  1 !?S.

Because the age of flying iodividuals could not be determined, adults and fledged juveniles
$'e!e grouped; the majotity of rhese individuals were probably adults because less than
6 percent of iodividuals positively identified were fledged juveniles.

\fre believed thar rhe total number of birds recorded in 1978 was low because of
incomplete coverage of ponions of rhe Norrh Spit Crxrs Bay. Totals for the other beaches
u'ere relatively consistent between the 2 years. Areas with previous records of use dur,
ing the breeding season (March through August) where Snorvy Plovers were not
observed duriog either the I97A or 1979 surveys were Ciatsop, Nehalem, Nerarts,
Nestucca, Siletz, Alsea, aod Pisrol River spits, Neskowin Beach, and Euchre Creek
(Cabrielson and Jervett \940 246; Oregoo Dept. Fish and Wildl., unpubl. summary
of sightiog records ).

Because 19711 and 1979 rvere the first years thar complere coastal surveys were
conducted io the spring, assessing changes in abundance ove! years for the entire coast
seemed impracdcal. Surveys in August and September at South Beach, the single area
on the coasr *ith reiatively comparable survey records over rime, indicated a steaciy
declioe in abundance from 1967 to 1979 (year and oumber of birds, respectively:
L967 ,25; 1)68, 1r; 196t),25: 1971, 15; 1972, 11; 1977 , 10. 1978, 1; 1979,0; W. Hoff-
man and Oregon Dept. Fish and \7ildl., Lrnpubl. data; Vilsoo 1!80).

Developmeots that influenced South Beach during rhar time included opening of a
state patk acljacent ro the beach and provision of vehicle access to the beach from rhe
bordering jetry. The apparent abseoce of birds from nine of the 21 beach segments
with historical records of use iodicated ro us rhat distribution \r'as more restricted now
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rhan previously. An adult Snowy Plover and nest wefe found, however, at Euchre

Creek (J. Collios, Oregoo Dept. Fish and Wildl., pers. comm ) in APril 1979, before

the coastal ,nru"y *'hen no birds were observed There{ore, 2 ye rc of survey data

did not absolutely demoosttate Presence or absence of breeding bilds from coastal
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Differences were not significant in abundaoce of Snowy Plovers among months of
rhe breeding season based oo weekly surveys of study areas (p > 0.25, ANOVA; Fig.
2). Ve observed consisteot trends in abundance, howwer, between 1978 and, 1979 at
Siltcoos and Sutton that correspooded to trends observed on the California coast ( Page et
a|.1979). Numbers of adults declined from March and April to May and June, followed
by an increase ghrough the remainder of the sampling period. This rrend corresponded
to the explanation given earlier for movements of adults and juveniles. The trend of a
decrease in numbers of adults at South Beach and Tahkenitch from April and May
rhrough the sampling period probably reflected a flcrcking tendeocy following the
peak of breeding activities because we observed adults with bands move from one study
afea to anothe!.

Nesting Phenology and Nest Success

The Snowy Plover was a persistent nesrer ovel a long nestiog season but had low
nest success. Seventy-two flesrs were fouod on the study areas (48 in 1978 ar,d 24 it
1979, Table 2). \i?e estimated the earliest onset of nesting activities as mid-March
(1978); the latest nest observed was exuapolated ro hatch in mid-August (also 1978,
Fig. 3 ). Nest iniiiatioo was most frequent in April and May (3\ arrd 32 percent, reslrc-
tively, of all nesrs).

TABLE 2 .  n leasures  o i  Snowy P lov . ' r  nes t  success  a i .1  s ludy  areas  on  |he  Oreeon .oasr ,  1978
and 19  ?9 .

Soulh Beach Sutt')n
1 9  7 l t  1 t 7 9  1 9 ? 8  1 r ? 9

Siltcoos Tal)kenilch
19?8 19  i9  1 r171J  19?9

N.,. Successiul Nesis
!'ares oi Irnsuccessful Nesisr

8  2  1 4  1 1  1 n  7  1 1
4 2 1 0 1 0 0

0 - 0 - 0  0 - 0 - 0  3 - 5 - 0  2 - 2 - 1  5 - 3 - 0  4 - 1 - 1  2 - 0 - 1

.Listed in order ,)i number oi nesls tnom lost io conids, desiroyeal by .ain slorms or movins sands,

Average nest success (the proportion of nesrs wirh ar least one egg hatching) was
13 percent for both years. Highest success, but rhe fewest oests, were found at Sourh
Beach, the area with the highest level of rectearional use (ITilsoo 1980). Predation
by the American Crcst (,Corxas brachyhynchos) and Northern Raven (C, corax) and
movemeot of sand were importanr in nest loss (at least 30 percent of all losses resr.rlted
from corvid predation and 16 percent were attributed ro movemeot of sand, Table 2).
Nest loss associated with sand movemenr geoerally occuued when wind-driven sand
buried eggs or moved eggs from nest scrayxs. Cause of nest failure of J0 lesrs was not
determined because rain or blowing sand removed evidence. These nesr losses were
not attributable ro weather because we searched for, bur did not fiod, buried eglis o! eggs
damaged by rain or hail. Because predators other rhan corvids were never implicated in
flest loss, we believed corvids were primarily respoosible for the loss of these nests.

Our observations indicared a high iocidence of renesting, but the frequency could
oot be estimated because of movements of adults among study areas. As examples, in
1979 a pair at Sutton made at leasa rhree nestiog attempts and a pait at Siltcoos made
ar least two aftemprs. A female nesred unsuccessfully at least twice with a mate at Silrcoos,
moved to Sucon for a third atempr followilg death of her first mate, and rerurned to
Siltcoos for a fourth attempt with a third mare. Her linal mate was involved in at least
rwo earlier oesting attempts.

il
1

3  0 - 0
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Fieure l. Estimatcd dares of Sno*1' PLover flest initiation for nests fouod at South Beach, Sutton,
S;Ltcoos. and Tahkc'nitch srddy areas.

The level of nest success observecl in our study was low compared with levels docu-

mented by others. In the Great Plains, Boyd (1972) and Crover 11(t7o) regrrted

Ievels from 17 to 73 petcent. G. Page (pers. comm.) observed from 25 to 85 percent

nesr success at coastal aod ioterior locations in Cali{ornia- Nest loss has been lssxiated

*ith avian and mammalian predation [predators include California G ls (I-arus calilor

zziczr), Northern Ravens, American Cto*'s, coyotes (Canis latrertt) , skvrks ( Mepbitit),

and racoons (Pracl'on lotot)], r 'eather condirions (iocluding storm tides, wiod-dliven

sand, and hail or rain storms), cattle srePPiog oo eglis, and human disturbance ( Boyd

1972; Grover 1979; G. Page, pers. comm.: Rirtinghaus 1975). Seemingty, the majority

of factors causing rlest loss ate factors s'ith which Sno*'y Plovers have evolved. And,

heaithy populations should be adapted to survive the losses unless predation pressures are

more iltense now thxn io the past, or the bild's ability to *'ithstand high levels of

nest loss has diminishetl because of other factors ioflueociog the bird.

Conceivably Snov'y Plovers that nest oo the Oregon coast expelience low nest

a ' - \BLE:1 ,  T 'e r .en l  . r , te I  o l  d . i l lN(u l ,  \n r ro lh ih  r re t r t r r i t  ] i ve  vcge ia i ion ,  n rd  {oL{L  tu \c r  ' l

Snowv T ' lo le r  ncs t  s i les  and Da i led  random s i l cs .  ' \  =  6 t
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success because these biids are breeding on the periphery of their coastal range, and
habitat conditioos are nor oprimal. Yet, Widrig (1980) observed 60 to 80 perceor
nest success at Leadbetter Point, \fashington, a locatioo that approaches rhe northetn-
most extent of the Snou'y Plover's breeding range.

Shotebirds as a group have wide distributions (Pitelka 1979); frequently use
multiple-nesting strategies (Jenoi 1974), q-hich is an adaptation associated with uostable
habitars (Emlen and Oring \97f, Oriats 1969); ar,cl have relatively high rates of
adult survival (45 to 85 percert per year; Boyd 1962, Lack ).954:92). The Killcleer
(Chatadnis tociferous), a congener of the Snowy Plover, commonly iohabits areas
influenced by hunan activiry. These fearures of charadriilorms confound interpretarion
of the importance of rwo seasons of low nest success on the overall status of Snov'y
Plovers on the Oregon coasr. We resene judgment until additiooal information is
available on reproductive success, survival of adults and juveniles, and movements of
birds among breeding populations. But, $-e caution rhat conservative attitudes are
appropriate relative ro alteration of nesting habitat by man.

Nest Site Characteristics

Sixty-five nest sites aod paired random sires were analyzed to determine cover characer-
istics of oest sites; seven sets of sites were excluded because of alteration before measure-
ment. Mean covef of nesr sires was 28 percent (Table 3 ). Driftwood constituted rhe vast
malotity of the covet (26 percent), and live vegetation accounted for less thao 1 percent.
A. arenatia accounted for more than half of the vegeration io the vicioity of nest sites.
Estimates of cover of drifnvood ar,d A. uenaria wete similar amoog the fou! study areas
for nest sites and for random sites (p ) 0.05, MANOVA), but cover at oesr velsus
raodom sites vras dissimilar (p ( 0.05, MANOVA). Nesr sites had mote cover (28
percent for nests velsus 5 percent for random sites); rhe apparent preference for more
cove! than was pfesent on the average was usually satisfied by nesting oear driftwood, and
only r-rel1. by nesring close ro vegerarion.

Since the amount of dense vegetation oo the Oregon coasr has dramatically increased
rvith introduction of A. arenaria (rViedemann 1966), and since deose vegeratioo was
oot selected by Sno*'y Plovers for nesting habitat, speculation that the introduction of
A. atettaia has resrricted distribution of nesting Snolvy Plovers seems valid. Changes in
distribution of the Least ̂ fert (Stenta albiftont) (Massey l!74), and Piping Plover
( Charadriu melod.u) (Wllcox 1959 ) , species which also oest on sandy beaches,
wefe associated rvith changes in vegetation cover. Likely consequeoces of restricted distri-
bution of a population are reduced abundance or increased population influence by local
factors or both. Possibly, therefore, the preserice ol A. mena a has inditectly affected
abundance of Snowy Plovers by influeocing distributioo.

Conclusions

The information presented in this paper can sefve only as prelimioary data for an
assessment of the status of Snowy Plovers on rhe Oregoo coast. Information on
abundance, mixing of interior and coastal populacioos, and levels of reproductive success
over several years is essentiai for an accurare assessrnent. Concetn for the Snov'y Plover
is appropriate because of lo*' abundance and restricted distribution. The appropriate
expression of that concern should be additional moniroring of population performance

Snowy Plovers on the Olegon Coast 47



aod, uotil additional information is available, reducing and possibly revelsiog urrnatural

changes on areas used by the birds.
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