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rRO:>ITIS PIECE. :\duit male lon~•hilled curlew. (Photo hy \1ary \ I. Tremaine) 
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INTRODUCTION 

The long-billed curlew Numenius 
americanus is the largest of the shore
birds, and yet is one of North America's 
lesser known bird species. Its life history, 
ecology, and behavior have, until recent
ly, received little attention. The paucity 
of knowledge about the long-billed cur
lew relates to its isolated and heretofore 
remote ranges and to its status as a non
game species; nongame wildlife have 
only recently begun to receive manage
ment consideration from governmental 
agencies. The breeding range is restrict
ed to scattered locations in the western 
United States~ ·and parts of easterrr~h
ington still• provide suitable nesting:""hab- . 
itat. . ·~- . 

There is little published information 
on the distribution and ecology of the 
long-billed curlew, and until recently al
most ..ill of its known biology was based 
on fairly general works written around 
the turn of the century / e .g., Baile·y 1904; 
Bent 1907; C.1meron 1907; Dawson 1909; 
D ice 1918; Fe:-rv 1910; Grinnell and 
Hunt 1929; Obe~holser 1918: Shufeldt 
1913: Sillowav 1902. 1909 ; Wickersham 
1902). \,fore ·sophisticated lo ng-hilled 
curlew studies are becoming ;-nore nu
merous (e. g., Campbell 1972; Forsythe 
1967, 1970, 1971, 1972. 1973; Graul 1971; 
'.vlcCallum et al. 1977; Sadler and :V{aher 
1976; T imken 1969), but as was noted by 
Palmer (1 967) and Pettingill (1968), there 
is still scant information on their breed
ing behavior. 

Objective 

The objective of th is study was to ex
amine in depth the nesting ecology and 
behavior of the iong-billed curlew on a 
breeding area relatively free of disrup
tive human activity. Two summers of 
fieldwork were devoted to that end, and 
in 1976 a post breeding season survey of 
the major ~ational Wildlife Refuges in 
Washington, southern Idaho, Utah. Ne: 
vada, California, and Oregon enlarged 
the scope hy providing unpublished rec-

ords of long-billed curlews in those areas. 
It is hoped this information will be useful 
to agencies or individuals responsible for 
the preservation of the long-billed cur
lew and its habitat. 

Status of the Long-billed Curlew 

At one time, the long-billed curlew oc
curred in large numbers over most of the 
prairie regions of the United States and 
southern Canada. However, by the early 
1900s the species had already declined 
markedly. That reduction was a result of 
( 1) overzealous sport hunters, who too le 
advantage of the curlew's nature of re
turning to circle over wounded com
rades, (2) market hunting (curlew wings 
brought 74~ apiece in 1900, Stone 1901), 
and (3) the "reclamation" of vas t ..ireas of 
their former breeding range for farming 
and ranching (Wolf 1931, Sugden 1933). 
Today, curlews are restricted to scattered 
populations in the West. T he y are rarel y 
encountered east of the \ 1ississippi Riv
e r, whereas· formerl y thev were a com
mon tran sient a long the .\tlantic Coast. 
The num bers observed on marshes. Rats , 
;ind fields today rep resen t a concentr:i
tion in a restricted ran i;e rathe r chan an 
increase in the number of b irds (Sudge:1 
1933). Changing conditions in land use 
so uth of the United States where some 
curlews winter have undoubtedly also 
contributed to their reduced numbers. 
Long-billed curlews nest from sou thern 
British Columbia, .-\lberta, Saskatche
wan , and \1anitoba southward to Utah, 
New \foxico, and Texas. They no longer 
nest in \1ichigan, \.1innesota, Wisconsin, 
Illinois, Iowa. eastern >iebraska. an (i 
Kansas (A.merican Ornithoiol!i sts ' Union 
1957, Oherholser 1918 ). They winter 
from C.difomia, western Nevada, Texas , 
and Louisiana southward to Baja Califor
nia, Oaxaca, .\,lexico. and Guatemala, ~nd 
al so from So uth Carolina to Florida 
(American Ornitholo~ists' Union .1957). 

Other memhers of the genus .Vu.menius 
in >forth .-\merica are the whimhrel ,Vu
menius plweopus, the eskimo curlew .V. 
borealis, and the bristle-thighed curlew 
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N . tahitiensis. On rare occasions, Euro
pean curlews N. arquata may be sighted 
on the Atlantic coast, but they are- dis
placed migrants and not native to the 
United States. It is interesting to compare 
the relative abundance of the whimbrel, 
eskimo, and long-billed curiews today 
with their status 100 years ago. At that 
time, the whimbrel was the rarest of the 
:J; today, it is the most common. The es
kimo curlew is virtually extinct; the last 
confirmed sighting having been in- 1972 
(Iversen 1976). Possibly, the long-billed 
curlew can hold its own, but only if mea
sures taken to preserve it are soon forth
coming. 

Although the curlew is a protected 
species throughout North .-\merica, the 
process of habitat destruction continues 
at an ever increasing rate causing their 
numbers to decline. In both southeastern 
Washington and northeastern Oregon, an 
estimated 30 ,000 acres per year of curlew 
habit.1.t are lost to cultivation (J . E. Kurtz 
1976, Refuge \-tanager, Umati lla National 
Wildlife Refuge, U manila, Oregon 97882, 
pers . comm. ). In vi e w of that, public 
lands such as National Wildlife Refuges 
and the Department of E;1ergy Hanford 
Site where curlews occur J.re bound to 
hecome :.rid islands of re fuge in a se:i of 
irrigated fa rmland. For ~he foreseeable 
flljj..:re , bck of habitat protection ::h.re:1t-

-- ,- -. ~ ' the survival of the long-biiled ·cur-
~Aooarentlv, in resoonse to thi.s si t
uation:· the u·. s. Department of the 
Interior ( 1973) has categorized the long
billed curlew as "stah1s-undetermined," 
which means that it has been suggested 
as possibly threatened with extinction 
but sufficient information is not :i.vailable 
to determine its status. :\tore information 
is needed. 
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TAXONO~IY OF THE 
LONG-BILLED CURLEW 

The long-billed curl ew ( family Scolo
pacidae, order Charadriiformes ) is closely 
related to the snipe, sandpipers, and yei- · 
!owlegs. In the early 1900s , considerable 
d e bate was going on concerning :he sta
tus of the :2 races of the long-billed c:..i r
lew and over correct names to be used 
(Bishop 1910, Grinnell 1921, Obe:-hois er 
1918 , Ridgway 1919) . E vidence pre
sented ooincs toward a smaller northern 
race ve~sus a !arger southern ~ace, buc 
there is no tab le size overlap between 
them . T:ie :\meric:i. n O rni tho logists ' 
Union t 1957) distinguishes between the 
:2 in their checklist, accepting the names 
.Vumenius americanus americanus and 
.V. a. pan;us. The bird I studied in south
eastern Was hin gton belongs to the small
er race ,V. a. parvus. 

DESCR.IPTION O F STUDY :\REA 

General Description 

The U.S. Department of Energy's Han
ford Site comorises 1,476.3 km 2 or 
147;715.5 ha of ; hrub-steppe vegetation 
at the southern end of the lower Col um-
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FIG. 1. Washington State showing Columbia River 
Basin and the location of the U.S. Department of 

Energy Hanford Site. 

large basaltic rock outcroppings that rise 
to a height of 338.94 and 224.94 m, re
spectively, between the central plateau 
and the northern reaches of the river. The 
northern shoreline of the Columbia River 
is marked by the steep-walled "White 
Bluffs" rising 70-100 m above the bank 
for about 11 km; steep banks are also 
found along the eastern border of the riv
er above the citv of Richland. Two sets 
of dunes cross the Hanford Site. About 
3,000 ha of active sand dunes form a belt 
6.4 km wide immediately south of Han
ford townsite to a point opposite Ringold 
on the eastern bank of the river. The sec
ond group of dunes focuses on the area 
between Horn Rapids on the Yakima Ri~-

_er and the 300 Area, with the dune belt 
bia Basin in southeastern Washington dying out to the northwest and southeast. 
(Fig; =fp-Toimerly in private 'hiiili=hold~ ~ -The dunes trend northeastward. 
ings, the Atomic Energy Commission ac- The Columbia River is the largest body 
quired the land in 1943 as a national se- of water in the region and flows within 
curity area that was closed to agriculture, the Hanford Site for 83 km. Twenty is
grazing, and unofficial travel. For the lands that range in size from 2.T to 135.0 
most part, all of the original residential ha lie within that stretch of the river. The 
and commercial buildings have been rP.- river is approximately 800 m across and 
moved and only remnant trees and con- flow is manioulated at a seri es of hvdro
crete weir boxes stand as testi monv to the electric dam~ uostream. Other bodi.es of 
irrigation that once serviced the a;ea. To- water include -4. , mall ponds on or near 
day, there are 12 controlled or lim ited the centrallv !ocaced n lateau. Rattlesnake 
access areas on rhe Hanrord Site identi- Spring at the base uf Rattle~nake .'vtoun
fied by area numbers (e .:;., J OO .-\ rea. 200- tai n, and .-; eve , al :fowi n~ wells in the 
E .-\rea. 100-H .-\rea. etc. l. Each of those northe:1stern co rn er o r· ~he site. 
areas is totallv enc!osed bv ,l hil!h anti-
personnel fen~e. · -

Physical Featu res 

The most striking topographic feature 
of the Hanford Site is Rattlesnake .\1oun
tain which bounds the site on the south
west. For 5 km, the crest of the mountain 
is 1,100 m high. The northern slope drops 
steeolv to 650 m and then eases down to 
Cold Creek Vallev at 150 m. '.'forth of 
Cold Creek Valley; the land surface aljain 
rises to a plateau at about 2~5 m near th e 
center of the Hanford Site. From there, 
the terrain slopes downward toward the 
Columbia River through a series of 
benches or terraces. The Gahle \-foun
tain-Cable Butte complex consists of 2 

Ve 2etution 

Common J.nci :; c: entific names of :ill 
plants mentioned are listed in the Ap
pendix. 

Three major ve~etational types (Fig. 2) 
occur on the Hanford Site west of the 
Columbia River (Cline et al. 1975): (l) 
the sagehrush- hitterbrushiSandberg ' s 
bl uegrass-che:.itgrass type covers the low 
elevatio ns in the eastern and southeast
ern parts of the site and occupies thi: 
sandiest soil short of <lunes, (2) the sage
hrushtbluebunc,;h wheatgrass-Sandberg ' s 
bluei.,>T.lss type is co nfined to the Rattle
snake Hills at elevations ,1bove ::.74 m, 
and (3) the ·1e;;etation that occurs as a 
broad zone between those 2 types is the 
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saJ.!ebrush/cheatgrass-San<lberg' s blue
i,:r.1ss type. A general paucity of herba
ci::ous cover tends to favor invasion by 
Russian thistle. 

Although much of the Hanford Site was 
undeveloped at the time of its inception, 
several farming communities were dis
placed. The fields were left fallow and 
were soon invaded by cheatg7:iss. Nota
bly enough, those abandoned fields, sur
rounded like islands by stands of native 
vegetation and isolated over time from 
human intrusion, provide the suitable 
nesting habitat for the long-billed curlew 
on the Hanford Site. Furthermore, the 
presence of a loose substrate in those 
fields seems to be an important factor in 
determining which areas are utilized by 
curlews. 

Weather 

The climate of the Hanford area is 
).,'Teatly influenced by the Cascade :V(oun
tain Range to the west. :\nnual precipi
tation at the Hanford Meteorology Sta
tion (at l23 m elevation near the center 
of th~ site ) averages 16.5 c:n but has 
ranged from about 7 to ::;o c:n d uring ~.he 
past :30 years . On the :.1verage. 60 perce nt 
of the precipitation fa lls betwee n Octo
ber and February . Pr e c ipitation d e
c:eases :.ifter the 3 wettest months of :--Jo
vernber, December, a nd Ja nuary , but 
increases again to a ;econdary maximum 
in June. June is also t:.he month of the 
highest average wind speed, and only 
once in i vears will it have even 1 day 
with a peak gust under 21 kph. Decem
ber, on the other hand, is the month of 
lowest average. wind speed and has an 
average of 10 such days. The climate of 
the Hanford region can thus be d escribed 
as having windy springs, hot and dry 
summers, and moderately cold winters. 
July is the hottest and driest month, 
whereas January is the wettest and cold
est month. 

Temperatures during 1976 averaged 
0.6 C cooler than usual. Total precipita
tion for the year was 46 percent of nor
mal, making 1976 the driest year on rec-

!:3SAC1:l"'-'SWIU.(IU004 -..n:IASS
l.AN1>1[.11;J II.Lll:IASS 

CJ SAGUa,S,0.11\'!UIMISNISMI .. OCS 
.IUlGIASS-OOl'CIASS 

m SAGll"""4IO€An:MSS-WU>IIIICS 
au:CAAJS 

' I -.... !LS 

Frc. :!. Boundaries of the .'3 major ve~etational 
types on the Hanford Site, southeastern Washing

ton. 

ord in the Hanford area. The spring and 
summer of 1976 were :ilso windier and 
cloudier than normal. Even so, the spring 
growth of plants was for the most part 
unaffected, :.ind the weather in general 
d id not appear to be detrimental to suc
cess ful curlew nestin g. 

The weather d uring 1977 was bizarre, 
with ma ny months being substmtially 
wanner or cooler than normal and wi th 
precip ita tion during us uall y dry months. 
Coupled with the shortage of precipita
tion in 1976, drought conditions persist
ed until .-\ugust when mdden rains fi nal
ly initiated the "spring growing season" 
for many plants. Consequently, when the 
curlews arrived in Ylarch many plants 
had not genninated or bloomed, includ
ing the cheatgrass. The only nestin g cov
er in the fields was the dead vegetation 
from the previous :1ear. 

Specific Study Sites 

.-\lthough rhe entire Hanford Site west 
of the Columbia River was surveyed for 
curlews, only 3 study sites were selected 
for concentrated behavioral observations 
(Fig. 3) . (Because of its relative inacces-
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FIG. 3. The Hanford Site in southeastern Was hin1..rton with .,sttmsb \ ") to , how loc:ition oi concentrated 
sruciy are:is. 

sibiiity, the Hanford Site north of the Co
lumbia River was not included in this 
study. However, groups of birds from the 
Wahluke Slooe area north of the Co lum
bia River are· included under the topic of 
ST AGL.'lG .-\ND DEPARTURE.) 

( l ) The -'100 .-\rt:a s tu<l v site was the ori
mary study area. Loc:at~d west of the ,joo 
Area an<l approximately 0.8 km from the 
Columbia River, that site t:nc:omoassed 
approximately 10 .. '3 6 km~ ·of .,ageiJrush
b itterbrnsh/San<lherg' s h l uegrass--cheat-
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grass vegetation and former hom~steads drops off abruptly near the 100-H Area, 
with a few remnant trees. Sandy, shrub but it descends more gradually towards 
covered ridges and small dunes are pres- the 100-D Area where a large cobble 
ent and separate the relatively flat nest- beach of riverwash extends out along the 
ing fields (Fig. 4) . The · topography is water. 
gently undulating and broken and lacks (3) The 100-F study site of approximate
well-defined surface drainage channels. ly 5.18 km2 was southeast of the 100-F 
In the spring, the ridges and dunes dis- Area along the Columbia River. Though 
play a burst of flowers : long-leaf phlox, not visited as frequently as the first 2 
prickly-pear cactus, pale evening prim- areas, it was used most consistently for 
rose, balsamroot, desert parsley, lupfoe, observations during the brood period. 
yarrow, fleabane , ante lope bitterbrush , There is l large main field of very dense 
broadiaea, wallflower, and tarweed fid- cheatgrass , and a test well access road 
dleneck. Later in the summer, Russian runs north and south through the site di
thistle germinates in the fields and be- viding the field. Along the northern edge 
comes more prominent. is an old burn now cov~red with black-

The fields themselves are cheatgrass ened big sagebrush stumps, Russian this
mixed with Sandberg 's bluegras~ · with: . tle,_ :md grasses . Sagebrush/cheatgrass
occasiona1 patches of J im Hill mustard. Sandberg' s bluegrass ·vegetation sur
Variations of this include 2 fields w1TIC:i-ounds several smaller cheatgrass fie lds. 
b luebunch wheatgrass sparsely distrib- Sand dropseed is very prominent in one 
uted, and a fie ld with gray rabb itbrush Seid and asparngus continues to come up 
and big sagebrush sparsely distributed. each year in another. Jim Hill mustard 
The main vehicle entr:mce to the site is occurs over much of the si te, and se v eral 
via a test well access road. trees grow alo~g the river bluff. The to
(:!) The 100-Hft O0-D study site was be- pography is gentl y undu latin g with sandy 
hveen the 100-H and 100-D Areas di- ridges exceot fo r th e fiel ds le ve ied when 
reedy adjoining the Colum bi a Rive r. originally f~rmed. 
T hat location is markedlv diffe rent from 
th e .JOO :\rea ,tudy site· in physi cal ap
pearance (F ig. 5). It is la rger /app roxi
mately 15.-!8 km~\ more open , anci lacks 
the lushness of vegetati on at the 300 .\ rea 
site. The major vegetacional type is sage
brush/cheatgrass- Sand be rg' s b I uegrass. 
I t is co mp rised al most e xclu s ive ly of 
abandoned fi e lds and orchards wi th only 
sca ttered areas of soarselv d istributed 
shrubs (big sagebru; h. sp.in y hopsage , 
grav rabbitbrush, and buckwheat). Most 
of the fi e lds are cheatgrass-Sandberg' s 
biuegrass ; Jim Hill mustard is extensive 
in some areas and Munro gl obe -mallow 
is common, blooming profuse ly in the 

. spring. There are 2 groves of trees al on g 
the river, several old fruit orchards , and 
individual trees olanted at old homes ites. 
The entire site is criss-crossed with old 
roadways , most of them originally aban
doned by the Atomic Energy Commis
sion. The surface is relativelv fiat and de
clines toward the river. The shoreline 

PROCSD URE S .>..' ./0 \ IETHODS 

Scientific .Ya mes 

Co mm on and scien ti fic nam es of b irds 
follow '.he .\ merica n O rn it h olol!ists ' 
Union Checkl ist of :'fo rth .\merican Bi rds 
( 1957), names of mammals fol low HalJ 
and Kel son ( 1959), and names of am phib
ians and reptiles fo il ow Stebb ins ( 1966). 
Plant identifica tion and na mes foil ow 
Hi tchcoc k and Cronqu ist ( 1973) . 

Summary of Reco rds 

In add ition to th e data collected in th e 
fi e ld, I comoiled all the available records 
for the long-b illed curlew on the major 
national wildlife re fuges in Wash ington, 
southern Idaho, Utah, :--ievada, Califor
nia, and Oregon. Census information was 
taken from the refuge quarte rly reports 
for 1960 and 1970 to June of 1976. I al so 
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drew upon communications with Han
ford Site personnel, U.S. Fish and Wild~ 
life Service personnel, and reports of pri
vate individuals. 

Study Areas 

The 300 Area study site was selected 
becai;se it supports the highest density of 
nesting long-billed curlews on the Han
ford Site. It also contains the major hab
itat types used by long-billed curlews in 
other southeastern Washington breeding 
areas. 

Fieldwork .;tarted 15 \1arch 1976 and 
covered the breeding seasons of 1976 and 
1977. I visited the 300 Area study site 
daily from early March until mid-July 
when all the curlews were gone. I spent 

---time at the secondary stu~tes on a ro-
- tating basis, the time of _9!_.v.., __ duration, 
anq frequency of those visits-depending 
upon the phase of the breeding cycle. 
Other areas of the Hanford Site were cen
sused weekly or biweekly. 

Descriptive detaiis of the Hanford Site 
were developed from my field notes. U.S. 
Geological Survey maps, and Battelle, 
Pacific )iorthwest Laborato ries ' docu
ments (Cline et ,1I. 1973, Stone et al. 
1972). 

Habitar Analysis 

Replicated 50-m transects were laici 
out in each of the ·major curlew urilization 
areas . The transect lines were chosen ., o 
as to characterize the nesting fields and 
the feeding habitats of each area. Canopy 
coverage provided by herbaceous taxa 
·.vas measured by readi n g 50 2 x 5-dm 
plot frames systematically spaced at 1-m 
intervals on each line transect. From 100 
to 300 olots were read in each area, d e
pending on the variability and utiliza
tion. Canopy coveraqe fo r e:ich taxon wa.s 
estimated visually using a method deve l
oped by Daubenm ire ( 1959) . . .\ modifi
cation of the method was to separate 
species into li tter and live categories and 
to treat the 2 :;ategories as separate "taxa" 
for analysis. Total live canopy coverage 

and total litter canopy coverage were also 
estimated. As classification numbers are 
often modified by individual investi
gators using. that method, they are given 
here: 1 = 0-5 percent, 2 = 5-25 percent, 
3 = 25-50 percent, 4 = 50-75 percent, 
5 = 75-95 percent, and 6 = 95-100 per
cent. Frequency of occurrence was cal
culated as percentage of the total number 
of examined plots in which a particular 
taxon was present. All field data on hab
itat analvsis were obtained between 6 
and 13 J~ne 197i. 

Weather Data 

Summarizations of the climatological 
data from the Hanford ~1eteorology Sta
tion at 223 m elevation near the center of 
the Hanford Site have been used. 

Obsen.:ations on Curlew Behavior 

Observations , aided by i x 50 power 
binoculars and a 15-60 variable power 
spotting scope, were made in :2 ways. The 
first, and most productive prior to hatch
ing, was from 6 stat ionary bli nds placed 
in stra tegic locations that overlooked '3 
terri tory nest ne lds on th e .JOO Area study 
s ite. The bi in d s were co nstructed of 
brown burlap ,md measured 1.2 :< l. :?. x 
1.5 m wi ch ,1 ·.vindow on each side :hat 
co uld be pinned open or cl osed . . \t the 
.JOO .-\rea ,tuci v site , ~v truck was alwavs 
parked i n the ~ame loc;1tion, and set path
ways to the b linds were used. That rou
tine was intended to reduce impact on 
the vegeta tion and to habituate the birds 
to my presence as much as possible. 

The second means of observation was 
from a pickup truck parked ,1long a road
way and was used during the e ntire 1976 
breeding seaso n . During 1977, it was 
u.sed on all curlew areas other than the 
:300 :\rea studv site and for all brood pe
riod observati ons. The majority of tht: be
havioral observatio ns were made i n the 
ooen fields wh ere the birds could be 
s~en readily, and desc:-ip tions of di.splays 
are based on what wa.s considered typical 
fo r the speci es. 
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Nest Study 

After the long-billed curlews had start
ed incubating at the 300 Area study site 
in 1976, the fieids were searcheci system
atically for nests. However, sitting and 
watching the birds proved less destruc
tive to the grass cover an,1 far more pro
ductive in locating nests . .-\ nest location 
was first approximated using the sur
rounding features during nest relief, then 
approached and marked with a small 
white flag placed about 5 m away. . 

The eggs in each nest were weighed in 
a plastic bag using a ,300-g spring scale 
and individually marked with a colored 
dot on the tip of the smali end. The eggs 
were subsequently weighed weekly until 
hatching. By the identifying dots, r was 
able to studv the fate of each egg, the 
hatching sequence within the nest, and 
the duration of hatching . . -\fter each e:<
amrnation, the area around the nest and 
along the approach route was sprinkled 
with paradichlorobenzene granules to 
mask my scent that might othe!wise le:.id 
covotes Canis latrans or other mamma
l i,;n oredators to the nest s ite . .-\ft:er 
hacching, the broken she lls were co llect
ed from each nest. Eggs that fa iled to 
hatc_h were also collected. 

~During ::he 1977 breedi n g season, ::ic
ti ve nests were not ~rnoroached ::ind the 

·---;~:sTffe.lds were not tr~tve rsed . Walking 
through the fie lds lert scars fo r the re
mainder of the season and tended to d is
rupt behavioral patterns .. -\t the end of 
the breeding season, scrapes were mea
sured, photographed, and described. 

Capturin~ and Banding 

Standard U.S. F ish and Wildlife Ser
vice bands (size 5) were placed above the 
foot on all captured long-billed curlew 
chicks . .-\ numbered, colored. plastic leg 
band (National Band and Tag Co., New
port, Kentucky) placed on the opposite 
leg was used to identify each individual 
bird, year, and place of origin. :V{ost 
chicks were weighed, measured. and 
banded as soon as they hatched. Others 

were caught by hand later. I withheld 
marking the birds in any way that might 
adversely affect their natuml camouflage 
and make them more susceptable to pre
dation. Notes requesting band returns 
were sent to North American Bird Band
er, National .-\udubon Society, The Mur
relet, The Auk, The Wilson Bulletin, The 
Wildlife Society, and The Condor for 
publication. Flyers were also sent to 
Mexico and to all the national wildlife 
refuges in Washington, Oregon, Idaho, 
California, Arizona. Nevada, Utah, New 
:V{e:i:ico, and Texas requesting informa
tion on band sightings. 

Censusing 

Censusing of long-billed curlews on 
the Hanford Site was done throughout 
the breeding season by making weekly 
road counts that consisted of stopping 
every quarter mile (0.--! km), walking a 
short way off the road, imitating a curlew 
call, and recording the number and sex 
of the curlews that responded. Birds 
were also counted at loafin g and staging 
areas on a dailv bas is toward th e end of 
the 1977 se:iso~ .. -\!so in 1977, 1 Colum
bia River census was made by boat in 
w ni ch the is ia nd s an d shore lines be
tw ee n Vernita Bridge and Richland we~e 
searc hed . 

Wei?,hts and .\ l easurements 

Each chick caotured for banding w:.is 
also weighed and. me:.1sured. Small chicks 
were weighed in a plastic bag with a 300-
g hand-held spring scale. larger juve
niles were weighed on a 1,6 10-g platform 
balance wi th their wings secured with 
Ve lcro straos . :'vfeasurements were taken 
on all b irds with vernier calipers or a 
millimeter straighcedge. The measure
ments are described here as some do not 
follow conventional methods. ( 1) Length 
of tarsus (tarsometatarsus ) :is measured 
diagonally from the point of the tibia/ 
metatarsus joint behind, to the point of 
the metatarsus/middle toe joint ( F ig. 13a). 
(2) Length of exposed culmen from the 
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point where the feathers of the forehead 
end straight to the tip of the culmen (Fig. 
66). (3) Length of bill from gape as mea
sured by the chord, straight from the tip 
of the maxilla to the corner of the mouth 
(Fig. 6c). (4) Length of middle toe as 
measured on the dorsal surface with the 
foot bent back from the point of the joint 
with the tarsus to the tip of the toe exclu
sive of the claw (F ig. 6d). (5) Length of 
hallur as measured along the ventral sur
face between the point of juncture wi th 
the tarsus and the tip exclusive of the 
-claw (Fig. 6e). On older juveniles, wing 
chord and tail measurements were also 
taken. (6) Length of closed u;ing (wing 
chord) as measured from the farthest an
terior point to the tip of the longest pri
mary, without attempting to straighten 
the curve of the feather (F ig. 6£). (7) 
Le ngth of ta il as measured from the in
sertion point of the 2 middle rectrices to 
the tip of the longest tail feather when 
the tail is closed (Fig. 6g) . Three ch icks 
were recaptured at a later date and were 
aga in measured and weighed. 

Four adu lt lo ng-billed cu rlews we re 
collecte d, weighed, and also measured as 
above . In addition . the e:r:tent of wings 
with fe athers was measured ,ts th e dis 
tance b e tween the ti ps o f the out
, tretched win11s from the fa rthest ;Jrimarv 
tip rm one sid~ to th e farthest pri~ary tip 
on the other by laying the b ird fla t on its 
back and grasping each wing at the carpal 
joint to spread the win~s out alo ng ,t rul er 
as fo r as poss ible without inju rinq the 
bird or fla ttening the wi ng quills (Fig. 
6h ). Study ski ns were prepared a nd 
placed in the Puget Sou nd Museum of 
:--Jatural History, Tacoma, Washington. 

Predation Study 

Time-lapse c.: ameras (F itzner 1977) 
were set up in several bli nds overlooking 
nests at th e :300 Area ,tu<lv site to record 
predation . Th e c.:amt:ras w~re mounted in 
rai nproof boxes li ned with foam, then 
mounted on woode n , takes inside the 
bli nds . T he c.:a me ras were set to take 1 
frame every 60 sec.:. When th e predator at 
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a nest site was not seen or filmed, the 
remaining evidence was examined for 
possible identification of the predator. 

Se:i: and Age Determination 

I judged sex of adult long-billed cur
lews by configuration and length of the 
bill in proportion to the he:td. In profile, 
the hill of the female is more than 3 times 
the length of the head; in the male, the 
bill is 3 times or less than the length of 
the head (Fig. 7). In addition, the bill of 
a male has a more perfectly symmetrical 
curve whereas the female bill is rather 
flat on top with a more pronounced curve 
towards the tip . That method of distin
guishing sex wa5 devised by M. y{·. Tre
maine ( 1976, Ornithologist, P.O. Box 
31152, Omaha, Nebraska 68131, pers. 
comm.) for curlews in Nebraska and is 
accurate and easy to use ~ifter a li ttle ex
perience. Also, the female of a pair is 
often up to one-third larger than the 
male, but is a difficult criterion to use un
less both members of the oa-ir are oresent 
for comparison. Juvenile; (birds· of the· 
year) can be separated from adults by 
their noticeably shorter bill len~th. 

Data A.nal ysis 

Program COVER (Sauer anci Owz:irski 
1979) written specific:tlly to handle hab
itat analvsis data obtai ned with Dauben
mire 's ( i9S9) method was used to com
bine the habitat data. That program 
provides the following: percentage cov
erage by species, relative coverage and 
species diversity, and frequency of oc
currence. Weights and measurements 
were compared with t -tests. 

PLU~1AGE, YiORPHOLOGY, .-\ND 

SEXUAL YiATURITY 

Plumage 

Adults 

The plumage of adult long-billed cur
lews is well described by many authors 

~IC . :-. Comparison of hill lent;t!'l ui maie .i nci :·e
male long- bd led curlews. :emale ,n foreground. 

(Bailey 1904, Bene 1962, BrooKs · 1920, 
Dawson 1909, Grinnell .ind Hunt 1929, 
Griscom 1939, Palmer 1967, Ridgwav 
1919, Suckley 1860, Wilson .ind Bon~
parte 18.31). Palmer (1967) and Ridgway 
(1919) made .i distinction between nup
tial and winter plumages, and both noted 
that in the winter plumage the under 
parts are darker or deeper pinkish in col
or. Bent ( 1962.) reported the juvenile 
plumage to be somewhat more tawny 
than the winter adult plumage, especially 
below, and the streaks on the neck and 
the breast to be fe~er and narrow. Suck
ley ( 1860) thought the overall r..ifous 
shade of the adult plumage to be more 
distinct in the young. On the basis of the 
-! adult study skins in nuptial plumage [ 
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TABLE 1.-WEICHTS (C) ANO '.',!EASU'REMENTS ( '.',!M) OF LONC•BILL.ED CURLEWS AT HATCHING, HA.''ffORD 
SITE, 501.rrHEASTERN WASHL"iCTON, 1976 

Culmcn 
0.id, Hatdlinc 

no. da<I! Weiid,t Tanus rrorn 1{21)ie E,pose,d '.',!iddle -

l 11 May 52 47.l 27.0 20.3 33.8 
2 11 May 51 45.3 27.0 20.2 34.4 
3 11 May 50 43.3 25.3 20.7 33.3 
4 11 May 56 44.3 :!6.0 19.6 33.5 
5 11 May 51 45.2 25" 18.5 33.5 

6 12 May 50 43.6 25.3 20.6 35.8 
7 12 \fay 44 45.l 23.9 21.5 37.7 

8 13 \fay 56 45.2 26.5 21.3 35.4 
9 13 May 52 46.5 27.3 20.3 35.l 

10 13 \fay 53 . 42.8 24.8 19.0 34.8 

11 14 \fay 47 44" 24.5 19.5 38.0 
12 14 May 50 42.5 24.i '20.2 35.9 
13 14 \lay 49 44.7 26.2 11.5 36.9 

. -14- . 25 \fay 48 . -·· . - : 46.7 25.8 21.l 36.0 
15 25 May 50 43.8 15.2 22.0 35.i 

· 15- 25 May 30-~:--- 45.5 26.5 22.3 35.5 

Ii 29 \fay 45 39.7 23.2 18.5 30.6 
[8 29 \fay 47 42.5 16.5 10.8 . 35.0 
19 19 .\lay 46 40.4 13.5 22.1 34.1 
20 29 \fay 47 41.6 25.6 11.9 32.4 

~ 3Jun 53 48 .5 28.5 24.5 37.0 
14 3 Jun 46 46.5 30 .0 25.0 37. l 

'.ie:m = SE 49.7 = 0.69 -!4.3 = 0.47 26.l = 0.34 21.0 = 0.35 35.l = 0.38 

prepared and -4 juveniles examined d ur
ing th e postnatai molt. I found the follow
ing: 

t l ) i:he streaks on the neck were fewer 
:md less pronounced ( narrow . .rnd smaJl
er l in the juvenile iJlumage than in the 
nuptial plumage lper Bene), 
(2) exceot for a few lateral feathers, the 
bre:ist of the juveniles was completely 
unstriped. unlike the ,1dults that are con
spicuously striped . . md 
(3) the juvenile piumage was more ru
fous or v,,ith a deeper pinkish-cinnamon 
cast than the nuptial plumage (per Suck
ley). [f the :1dult winter pluma~e is a 
deeper pinkish or rufous than the adult 
nuptial plumage, then the juvenile plum
age may be more tawny when c:ompared 
at that time (per Bent). 

Grinnell and Hunt (1929) reported that 
the female long-billed curlew has a much 
pinker flush over the body and wings 

than the male . ,tnd ~hat as a rul e rhe :nale 
shows more white on the wing coverts. 
[ ·annor oick out either characteristic :n 
~he 4 studv s kins I ;J repared d fe male 
:md 3 male ), ,rnd the ~exes appear indis
tinguishable on :he basis of plumage. In 
addition. m y Se!d oi)servations did not 
~eveal any ,exual d imorphism in plum
age. Individual o irds cou ld be !dencifi ed 
bv feather aberrations ,md/or variations 
i ~ the feather oatterns. but c:ould not be 
used as a key t~ the sex of the bird. 

Chic:ks 

The d owny younl! were described 
b riefly by :\Jlen and Kyllingstad (1949), 
Bent ( 1962), Palmer ( 1967), .ind Ridgway 
( 1919) as basically huffy colored with ir
re~ular dark brown markings . . -\ccording 
to Bent ( 1962), the h uffy c:olor varies from 
·•warm buff' on the breast and flanks to 
"c:ream buff' rm the face, upper parts, 
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T ,\BL£ 2.-WEtCHTS ( G) AND \ IEASURE~IE:"ITS (!,1!,1) 
Of" U).'/C•BILL£D CURLEWS AT HATCHJ:-,/G I:"! UTAH 
(foR.'>Y.rllE 197:3) .-1..-:0 COLORADO (GltAUL 1971) 

Ch"'k H.:itc;hit111 ~1mee: .. ~ d. .. We,~ht TU".'lu., 

Ut.,h 
l 24 ~lay 1966 56.6 35 :22 ., ::?4 ~tay 1966 55,5 31 21 

.) ::?4 ~lay 1966 5i.5 -H ::?l 

Colorado 
1 3 Jun 1969 66.(l 46.0 ::?.2.0 ., 3 Jun 1S69 52.0 -ff0 22.0 
3 3 Jun 1S69 62.0 -ff5 ::?.2.0 

and belly, and to "cream color" on the 
throat with the crown even paler. 

After banding several chicks at the 300 
Area study site, I noticed what at first ap
peared to be :2 color phases in the newly 
hatched chicks. Of 6 broods , 3 chicks 
were entirely "cream colored" on the 
breast and bellv and 10 were "warm 
buff' to varying. degrees on the bre:.1st 
an<l be!lv. The 3 "cream colorecl." chicks 
were fro·m separate nests. I thought this 
miirht indic:1t~ a difference in sex. but all 
12 · chicks from 5 broods banded :1t the 
lO0-H/100-O studv site were cream col
ored, and the probability is -emoce that 
ai l the chicks would be the same sex. If 

a larger number of chicks were exam
ined, one probably would find a grada
tion of colors from one extreme to the oth
er. 

Weights and .\1easurements 

The weight and measurements of 22 
long-billed curlews at hatching are given 
in Table 1. Table 2 gives those measure
ments at hatching published by :2 other 
authors, but neither of them described 
their measurement procedures. I believe 
weight and exposed culmen me:.1sure
ments are comparable between us. but 
not the tarsus length because the wide 
variation suggests different .measuring 
techniques. :\ Bonferroni t-test (Miller 
1966) indicates that l~e weights from the 
3 studies are significantly different from 
one another (ex = 0.0.5) ; the long-billed 
curlew chicks from Washington were sig
nificantly lighter at hatching than those 
from Utah or Colorado. On the other 
hand, an analysis of variance on the 
length of tI1 e exposed culme n does not 
show signific:.i.nc variation ..i rnong the -3 
groups (ex = 0.05). 

Table :3 gives the weight ,rnd .ne:.i.su re
ments of juveniles and adults . Forsvthe 
( 1973) reported the growth in length of 

TABLE ] .-WEIGHTS (G) A.'1 O \ IE.,SCR£~t E:-ITS \ ~t~IJ O F J UVE:"IILE ,:-,; o ~CULT LO:-G-o[Li.ED CUR LEWS . 

H .-,SFORD 31T£. 50UTHEASTE&-.; W .-1.SHINCTON. 19i6- :9i7 

3ird Harchinq 
,a. dare Sex .lqe' We1'(hc 

:21 3 Jun 1976 Unk Juv 164 .,,, 
3 Jun 1976 !Jnk Juv · 18i 

:25 -; Jun l976 Unk Juv [~9 

J- l9 \lay 1976 Unic 3 days 55 
:2P 10 Jun [976 Unk Juv :250 
13: 14 Jun l976 Unk 3 l days 383 

:25 9 Jun 1977 '? .-1.d 53:3.9 
::?7 9 Jun 1977 6 Ad -,194.4 
28 9 Jun 1977 6 .-1.d 502.2 
:29 15 Jun l9i7 6 .-1.d 541.4 
30 lJ Jun l9i7 Unk Juv 308.J 

' .\d • ..dult. Juv • Juvende chick oi unknown ace. 
' R..,.!>ftl-i a,b,r banded u citiclt. , e-e T ..ble I. 
1 Rec&l)<U-i .lier banded u juvenrle. 

Win'( 
c:"\ord 

182 

269 
:2SS 
:269 

16.J 

T.Lnus 

-:2.5 
73.0 
!33.5 

-t9.6 
81.9 
39.2 

88A 
88.:2 
37.9 
86.8 
89.4 

Cuimcn 

From 
.;ape E:.xposed T.ul 

45.2 .38 .5 
-.7.:2 '39 .7 
.1~ -.v. , -,8.7 

:30.7 ::?:2 .3 
33.4 -.8 .... 
02.s 56.0 

129 13 l 108 
124 120 99 
116 113 l09 
120 120 108 
59 54 62 

~fiddle '.Vin~ 
toe HilJlux <pon 

. 43.0 10 
43.-t 10 
.;2.0 lO 

.J L l l l 
44.4 10 
-.7.l 12 

45.8 LO 944 
"4.8 11 88i 
43.4 ll 909 
46.2 10 9 18 
.,!:J.0 11 
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TA8U: 4 .-CO~IPARISON OF AVERACE (MU.'l : SE) WEICHTS (C) AND ~IEASURE~IE:-ITS (!>IM) OF ADULT 
~LE A.'ID FEMALJ:: LO:.-G-BILLl::D C'u!ILEWS FRO\! WASHl:-.'CTO:-i (THIS STUDY) .\..'lO CAUFOR."-IA (GRI:-l· 

:-.ELL 1921). flCUP.ES 1:-l PARE:-.THESES 1:-lOICATE THE :-lUMBERS OF SPECI~I.E."-S 

We-12ht C41,Jmet1 \Vine chord Tail 

\!al,·, 
C..Jifomia (7) 693.0 : 21.85 132.91 : 3 . .;9 261.0: 2.94 103.62 : 1. 72 
w .. shington (3) 512..67: l-L54 117.67: 2.JJ 26.'5.JJ : 5.24 105.JJ : 3.18 

Female, 
California (8) 815.64 : J6.34 173.81: 6.11 :?.82.63 : ::!.67 105.84 : 1.091 

Washington (l) 5.33.9 

· Only 7 ,pec,men1. 

the exposed culmen, tarsus, and middle 
toe of chicks to be linear but not at equal 
rates. I do not have enough data points to 
determine linearity. 

In the same format as presented by 
Grinnell ( 1921), Fig. 8 compares the 
adult measurements found by me, Grin
nell ( 1921), Oberholser ( 1918), and Ridg
way (1919). The latter 2 authors ckssified 
their specimens into subs9ecies on the 
basis of size, but as Grinneil ( 1921) point
ed out, there is a signific:mc degree of 
overlap between the 2, and most of the 
me:isurements are for migrants. The 
specimens fro m Washington tend to align 
more closely with the .Y. a. -parvus spec-

- ~f!lens :l Ridgway and Oberho! ser than 
--with meir V a. americanus specimens . 
...Jhi:i..is....particularly ap9are nt fo-r exposed 

culme·n, .rnd the shortness uf the Sill in 
pan;us as compared •.vith americanus is 
the characteristic emPhasized most. 

Comparing the me~surements of the 3 
males from Washington (collected on 
their breeding grounds) with the 7 males 
(collected as migrants) measured in Cal
ifornia by Grinnell ( 1921), those for bodv 
;_vei~ht and length of exposed c~lmen dif
t:rea, significantly (t-test, a = 0.05). Wing 
cnora and tail measurements. however, 
showed no significant difference at the 
0.05 level. Table 4 summarizes his data 
an<l mine. In summary, those weights 
and measurements confirm the olace
ment of Washington bred long-bill;d cur
lews into the smaller, northern subspe
cies, pan;us. 

131 :259 [08 

Age at First Breeding 

I observed small flocks of birds that 
would pass through the nesting areas af
ter nesting was well underway. Those 
small groups would frequent the areas 
adjacent to the territories for up to a week 
at a time where they would be-seen walk
ing and feeding leisurely as a group. 
They showed no migratory restiesssness. 
Occasionally, such a group would J.Iight 
in one of the nest fields to feed, b ut were 
rarely driven out by the territory holders. 
In addition to this-group behavior which 
is d istinctive fro m that of mi gran ts. the 
group me:nbers all ,rnoeared to have a 
sho~er. male length b ili . Taverner ( 193~) 
stlted tha t the bills of curlews continue 
to grow fo r some time ;,fter apparent ma
tu rity . Possi bl y, the birds I observed 
were !-year-old subadults that would not 
reach sexual maturity until the fo llowing 
year and whose bills were, therefore, not 
yet fully d eveloped. 

OISTR1B UTI0N 

The present dis tri butio n of the long
billed curlew has not been ,,ciequately 
described; although commo n !n parts of 
its range, its distribution and abundance 
throughout its range are poorly under
stood. Included in this section is infor
mation from national wildlife refuge rec
ords, that is tenuous at best but does 
provide distributional data on long-billed 
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?1c. 9. Locations of national w ildlife ce!uge s :·rom 
wnic:i reco rds were ootained. 

c:urlews in the ,treas wnere it was co l
lected. 

Breedinq Ra11ge 

Western Cnited States 

.'1ationa1 wildlife refuge records I have 
summarized show curlews during the 
breeding season on or near the followin~ 
refu~es (F ig. 9) : Columbia, Saddle 
.'vfountain . .'vfcNary , T oppenish. C ol d 
Springs. Umatilla, Deer flat (Sand Hol
low area between Ontario and Caldweil, 
Idaho), .'vfinidoka. \folheur, Clear Lake, 
Upper Klamath, Lower Klamath , Tule 
Lake, .'vfodoc, Sacramento, Colusa, De
levan , Salton Sea. Imoerial, Havasu, 
Stillwater, Ruby Lake, ,t~d Bear River. Of 

those, nesting populations are thought 
not to occur at Imperial or Havasu, the 
birds being uncommon migrants. Al
though curlews are rear-round residents 
in the Sacramento Valley (where Sacra
mento, Colusa, and Delevan are located), 
they are not known to nest (Manolis and 
Tangren 1975). Long-bil1ed curlews are 
also present throughout the year in vary
ing numbers in the Imperial Valley (Sal
ton Sea), but again are not known tq nest 
(:\kCaskie 1970) . 

Washington 

Within the state of Washington, most of 
the curlew population is restricted to the 
Columbia River Basin. Fig. 10 shows ' the 
areas· within and adjacent to the state 
where known breedin5 populations exist . 
. \dditional populations undoubtedly ex
ist elsewhere in the state as well. The 
distribution of curlews on_the Hanford 
Site is shown in Fig. 11. 

Winter Ra11ee 

Long- b illed curlews do not winter in 
Washington, Ore~on , [daho, l.i tah , or ~ e
vada. :\s pre vi ously no ted, curiews are 
:,, ear-rounci re sid ents in the Sac:-amento 
,rnd Imperial val levs of C.1ii fo mia. Spring 
migra nts :tppare !1 tly ,n ove no rthward u p 
the western coast ,) f \-le xi co and concen
trate in the Guif of C.difomia. The Salton 
Sea, just north of the he:id of the Gu lf of 
C.difornia. is the last large body of water 
those birds nnd before thev encounter 
the desert areas of eastern· California. 
Sprin~ and fa ll concentrations of !ong
bdled curlews :tt the Salton Sea suggest 
that they are wi ntering in .'vfexico or far
ther , ouch. 

Ste nzel e t .d. ( 1976) .dso iclentific:ci a 
wi nterin~ popu la tion of ,,bout -tO birds on 
Bolinas L.11!0011 northwest of San F ran
ci sco, C.di fornia, o n the Pacific Coast. 
Forsythe ( 1Y70) observed wintering cur
lews in Texas at .-\ransas \iational \Vild
l ife Refuge, Aransas County , and at 
Kings\·ille and Padre Island .\!ational 
Seashore \1onu111e:1.t. Kleberg County. 
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Frc. lO. .\ reas in Wasnin~on where curlews were recorc:ied in 1976- [977. 

Systrak ( 197-4) mapped the wintering 
areas . of bird rnecies summarized from 

-~-,~.-\ndubon~Ch ristrnas Bird Caunt.s--nation
__ _ ·w~e (a ii:}7_l:-_l972 ave ra~e in the· C:1$ .. 9.f 
- . tne i-Ong-llilled:curlew). In addition to the 

Sacramento ,md [moerial vallevs in Cal
ifornia, he showed · curlews i~ the San 
Joaquin Valley, the San Francisco Bay 
area, and along much of the coast. fn Tex
as, the birds concentrate inland around 
\tidland (.\,{idland County), around San 
.-\ngelo (Tom Green Countv), and in the 
area between those cities. The Texas and 
Louisiana Gulf Coast recrions are shown 
to be very popular. The ~nly other sight
ings shown are in Florida: \'Conroe Coun
ty, the Tampa Bay area, the .\i{erritt Is
land area. and around Jacksonville. 

BREEDlNG POPULATION '.'iU'.\lBERS 

. The fact that no total census of long
btiled curlews exists reflects formidable 

logistics of surveying a r::inge charac~e:-
ized by wide ly sc::ittered pockecs of :;u1t

able habitat within forbidding terrain re
mote from centers of human habitation. 
.\i{oreover, the pairs disperse widely dur
ing the breeding season ;ind their char
acteristic 3hvness makes them difficult to 
loc,\te. Non~ of those factors has encour
aged an effort to make a complete count. 

.\i1cCallum et al. ( 1977) reported 73 
sightings involving :226 individual cur
lews in 13 counties for :2 breeding sea
sons in Colorado, but whecher that figure 
is the breeding populatio n of the state or 
the sum of birds counted in :2. years is not 
clear. 

The Hanford Site and adjoining Wah
Juke Slope together support a long-billed 
curlew population of approximately .300 
birds during the breeding season. The 
Hanford Site west of the Columbia River 
has a resident oooulation of ;iooroximate
ly 100 birds. Of those, appro~imately 60 
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are paired, 20 are unpaired but territorial 
males, and :20 are unattached individuals. 

~1AlNTENA..'<CE BEHAVIOR 

Comfort Movements 

Comfort movements are those mainte
nance activities that aid in the care of the 
bodv and .u-e not concerned with feeding, 
loca"motion, or resting. Some of those 
movements differ in form from group to 
group and have been used in classifica
tion. For example, Simmons (1957), by 
using the method of head scratching as a 
character, placed the recurvirostrids near 
the charadriids rather than near the scol
opacids. :\itany of the comfort movements 
exhibited by long-billed curle.ws are al
most identical in fonn to .those of other 
sp~cies, but have not previously been 
described. 

Two-wing Flap.-The Two-wing Flap 
is a movement whereby the head and 
neck are stretched upwards and the angle 
of the back is increased slightly. Simul
taneously, the wings are extended verti
cally into the air over the head to their 
full extent and fluttered briefly. The 
wings are then heid exte:1ded in a pause 
(F ig·: l~a). The ~ird rises on its toes, :md 
commoniv ;.m individual will lift off the 
irrou nd s~veral cennmeters while pe:-
fonning the fiutterin~ ~has e of the move
ment. The Two-wing ? lap was observed 
regularly in flocks of bi rds at loafi ng si tes 
where it appeared to be preparatory for 
flight. [t also ,tppe:ued to signal impend
ing flight to neighboring birds and thus 
was an aid in coordinating departure. 
The Two-wing Flap was also observed in 
birds on their territories, and in those 
cases it presumably functioned in 
stretching cramped muscles. 

Two-win~ Stretch.-The Two-w in(! 
Stretch (F ig. l~b ) is ,l movement where
bv the bodv is brought to a near horizon
ta'l oositio~ with the head and ne<.:k ex
tended. Simultaneously , the win~s are 
extended vertically into the air over the 
back and to their full extent. The b ird 
stands squarely on both feet. The Two-

wing Stretch is performed slowly and de
liberatelv and lasts for severai seconds. 
It does ~ot appear to have any social sig
nificance and was most commonly ob
served following resting. 

Wing and Leg Stretch .-Another fonn 
of stretch is the Wing and Leg Stretch 
(Fig. 12c). In that movement a leg is 
stretched backward, extended, and held 
as the wing on the same side is partially 
extended and stretched downward and 
backward adjacent to it. The stretch afso 
does not appear to have any social sig
nificance. Only one bird at a time was 
observed to give the Wing and Leg 
Stretch, and when it was observed the 
birds were walking and feeding and 
merely paused briefly to stretch, , 

Scratching.-In the suborder Charad
rii , 2 methods of head scratching are 
found. The scolopacids scratch directly 
(i.e., the foot is brought directly to the 
head) and the charadriids scratch indi
rectly (i.e., the bird lowers a wing and 
brings the corresponding leg over the 
shoulder) (Simmons 1961). Long-biJled 
curlews scr-atch the head directlv with 
the foot (Fig. 12d) and were ne;er ob
served to us e the indirect method. 
Scratching appe:1red to alleviate some ir
ritating .s timulus , ,rnd as such a ;timulus 
was li kely to be presen t at any time, 
another :1<.:tivitv usuailv is interrupted for 
scrarc.:h ing purposes. The :oot is used :or 
scratchi ng all parts of the head and those 
areas of the hre:is t and neck the b ird can 
reac:h. Other ,tr eas of the body are 
"sc:ratched" with the hill, the tip of which 
is d irected to the location of the sri mulus 
,tnd the mandibles move back ,10d forth 
rapidly a t the si te. Some individuals 
tended to scratch more than others, 
possihly a reflection of the presence, ab
se nce. or abundance of ectoparasites the 
individual harbored. 

Bathinu.-A hathir g bi rd (Fi~. lle ) 
lowers itself into knee-deep water by 
hen<lini; the le~s until the breast is at 
water level. The bird the:1 wets itself by 
repe:tte<lly rockin~ forward rapidly and 
~uh me~gin~ the head in a di pping mo
tion . Simultaneously, the wings are quiv-
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Ftc . l l. Loc-.1tions oi .1re:LS on che Hanrord Site. ; outheastem Washi ngton , ci ia~onailv !ined, utilized by 
lon g-hilled curl ews, l9i6-l97i. 

ered slightly. Once wet, the bird briefly 
beats the water with its folded wings. 
This is done in a head-up position. After
ward, the bird stands, shakes off the ex
cess water, moves to shallow water or to 
shore, and preens. Frequently during 

preening, the bird will extend and Hap its 
wings several times. Bathing frequently 
was observed to be performed simulta
neously by 2 or more bi.rds at the same 
location. As bathing was a relatively un
common activity, the sight of 1 bathing 
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Frc. l!!. Typical ;:,ostures for comfort movements 
of long-billed curlews. a, Two-wing F lap ; b, Two
winq Stretch: c, Win;: and Le!t Stretch: d, Direct 

head scratch ; e, !3achin;:; f, F eather Shaking. 

bird like ly stimu la ted others to bathe . 
So litary ~arhers, howeve r, we:-e also ob
served. 

Preening.-Preening consi s ts of ma
nipul a ting ,rn d ..irranging the fea thers 
with the bill. Oil is obtained from the 
uropygial gland with the b ill and is ma
nipulated into the fe:ithers. While preen
ing, birds frequently will rub the top of 
the head over the back and sides. This 
helps to spread the oil over the feathers 
and probably serves to preen the top of 
the head which cannot be reached with 
the bill. Preening birds usually stand on 
both feet with their feathers ruffled up. 
A pair will stand within a meter of each 
other, facing the same dire<:tion, and 
preen. During windy and/or hot weather, 
the birds seek the shelter of a large shrub 
for protection and shade. Complete 
preening of the body lasts a minimum of 
5 min, but many times throughout the 

day the birds stop and preen one· partic
ular area briefly before proceeding with 
another activity. Preening was most com
monly observed interspersed with feed
ing or preceded by feeding and followed 
by resting. In flocks of curlews loafing 
along the river, many birds are often ob
served preening simultaneously, dem
onstrating the social nature of the activi
ty. In that situation, birds were sometimes 
observed preening while standing on one 
leg, and occasionally a bird would lose 
its balance resulting in a "hop-and-flap" 
sequence as the bird would attempt to 
recover equilibrium without putting the 
other foot down. A hop-and-flap consist
ed of a bird hopping a short distance to 
the side on one leg while simultaneously 
extending and Rapping its wings several 
times. 

Feather S/wking.-Feather Shaking is 
a generalized ruffling of the feathers 
brought about by shaking of the body 
while standing on both feet with the head 
and neck extended out in front (F i!!. 12f). 
.\s a com fo rt movement, F eather Shaking 
was close ly :,ssoc :ated with preenin g and 
restin g, and boch of those ,,ctivities were 
commo nl y prece·ded .md '.a ll owed by it. 
Du ring col d or rain :,, we:1rher, the b irds 
wnu ld ,top ,tn d ,hake fre quentl v, p re
sum a bl y to e nh a n ce heat retention. 
Fe:1 the:- Sha king was ,dso observed in che 
:norninq ,tfter the b irds , tood uo from 
ioostin g fo r the night ,tnd after bath ing as 
oreviousi v noted. 
· Other · Comf ort .\ foc ements. -Bill 
shaking (not to be confused '.Vith Shaking 
behavior d iscussed under SEXUAL Drs
PL.\ YS A.'1D POSTURES ) consists of a violent 
shake of the head, usuallv onlv once. 
Birds were observed to stop mo~entari
lv, shake the head, and often scratch the 
head lierore proceed ing. Therefore, this 
move ment may be in re sponse to some 
irritating stimulus. A.dditionally, ,l maie 
would sometimes shake his bill foliowing 
a prolonged and unsuccessful mating at
tempt. 

Foot shaking consists of rapidly shak
ing a foot and was observed in 2 types of 
situations. F irst, the movement was per-
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formed as a leg was being raised into the 
one-leg resting position and was presum
ably to remove debris. Second, shaking 
of the trailing foot was seen occasionally 
while a bird was walking and feeding, 
and appeared to rid the fo0t of debris or 
entanglement in the veisetation. 

Feather arranging movements, such as 
the shaking of the tail or lowering of the 
tail, are often observed especially after 
bathing or when a bird is preening. Shak
ing of the tail was also sometimes per
formed by one or both members of a pair 
following a courtship/mating sequence 
and by participants at the conclus ion of 
an agonistic interaction. In addition, a 
bird would often shake its tail while 
walking and feeding. 

While resting or walking and feeding, 
birds occasionally were observed to raise 
their feathers in a way that produced the 
same visual effect as Feather Shaking. 
However, the plumage would often be 
held in the raised position for a minute 
or so befo re the bird would resume its 
usual profile. 

Resting 

_ ~!Jie-b~tsic char:icteristic <:Jf--resting is a 
· --bcl< of or a minimizing of activity that 

probably results in minimal ~xpenditures 
of ~nergy. The most common behavior 
that can be included in resting is sleep
ing, but unfortunately it is not always 
possible to tell tf a bird is, in fact. sleep
ing. Consequently, no attempt was made 
to differentiate sleeping from resting. I 
considered as resting ( 1) all birds in one 
of J ::estins. oostures and (::) birds that 
were :;tatio;a0" and preening at very low 
intensitit:s. Birds preening at low inten
sities were considered as resting because 
preening frequently immediately pre
cedes and follows resting, and the tran
sition &om one to the other is difficult to 
identify .. -\lso, when birds were mildly 
disturbed while resting they frequently 
preened before resuming their rest. 

Curlews rest facing into the wind so 
that in any given area, all resting individ
uals are found facing the same direction. 

a 

Frc. l:3. Resting posrures of !ong-billed curlews. 
a. Sill-back: b, Hunch-down: c. Sitting. 

On their territo ries , they will seek wind 
protection and/or shade behind ..i.n y :wail
abie shrubs, even though such J. position 
appears to block their vi ew in at least one 
direction. 

Resting lo ng-billed curlews assume 
severed distinct postures. In terms of en
ergy expenditure, the different postures 
probably a.re roughly equivalent and I 
was unable to associate the different pos
tures with particular situations or time in
tervals except that during inclement 
weather onlv the hunch-down :,osture 
was observed. · 

In the bill-back position, the bill is 
placed under the scapulars; the legs may 
be in either of 2 positions. In one, the 
bird stands on both legs, whereas in the 
other the bird stands 7m 1 ieg with the 
other rocked under the breast (F ig. 13a). 
In the one leg method, the leg is brought 
up into position sometimes before and 
sometimes after the bill is placed on the 
back. When the head is hlmed around, 

.. -- -- .- ... -. :r, - -~-- ' :!:::,_ ...... ··- .. -. : _ _ -.., . _ 
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the wing on the opposite side is lifted bird, usually the male, will fly over to the 
slightly.to allow the bill to slip under the other and land nearby, then continue 
scapulars, but there was no correlation feeding. Once incubation has begun, the 
between the direction the head was unattending individual feeds alone when 
turned and the leg that was raised. When on the territon•. 
resting in that position is terminated, the Analysis of ·the different habitat areas 
head is tume~ forward before the leg is used for feeding has revealed that at the 
lowered. 300 Area study site the partially exposed 

In the hunch-down posture (Fig. 136), dune areas and ridge areas had the great
the bird stands on both feet facing for- est variety of plant species. Those areas 
ward with the head and neck retracted were also the most preferred for feeding. 
into the shoulders. The feathers are often In an attempt to be consistent with oth
fluffetl up, particularly during inclement · er authors, I have assigned the feeding 
weather. Often too, the tail is dropped movements of curlews to :2 categories: ( 1) 
below the level of the primaries. pecks, in which only the bill tip touches 

Long-billed curlews often employ the substrate, and (2) probes, in which 
another method of resting in which they the bill is partially or fully inserted into 
sit on the ground with both legs tucked the sub~trate. 
under their breasts. While sitting (Fig. Pecks form a large proportio9 of the 
13c), the bird usually faces forward with feeding movements, but their signifi-

.. the neck semiretracted. Less frequently, cance is not alv,,·ays easy to assess. They 
. the bill is turned back and placed under are used to obtain prey on the subs ti-ate 
the scapulars. Curlews are likely to rest surface; however, most pecks do not re
sitting on hot days, and migrants most suit in any obvious capture. Curlews 
commonly rest in that position. "walking-and-feeding" within a territory 

Feedin~ 

Like other waders, long-billed curlews 
are opportu ni sts. feeding on whatever 
foods are available. Consauentlv, one ex
pects co nsiderab le diff~renc;s in he 
diets of hirds ac d ifferent locaiities or at 
different times of the year. 

On their breedi ng grounds, long-b illed 
curlews appear to feed en tirely by day. 
They feed within ,rnd throughout the ir 
te rritories as well as elsewhere on the 
Hanford Site and in the irrigated fields 
nearbv. Prior to incubation. a oair will 
feed t~gether with one following the oth
er or both wandering in separate di rec
tions and eventually rejoining. Common
ly, I saw them 50 m or more apart when 
feeding in the open fields . Usually, vi sual 
con tact is maintained. but vocal commu
nication also plays an important role es
pecially in the sh rub areas; a soft "Curlee 
Curlee" or "Wheet Wheet" call is used. 
When too great a distance is reached, one 

are in constant motion as they zigzag 
across an area with bill pointed diago
nally downward, pecki ng here and there, 
and heads bobbing. Occasionally, they 
may be seen to walk with head held high 
then to run rapidly, sometimes fo r several 
meters, e nding wi th a peck !or a probe) 
fo r prey that presumably has been seen. 
Hunting by ~ight has also bee n reported 
by Burton l 19,4 ), Stenzel e t al. (1 976), 
and Hibbert-Ware :rnd Ructledge ( 1944). 

Probes commence d irectly in front or 
diagonally to one , ide .. \s th e bill is in
serted in a burrow or hole during a probe, 
a great deal of movement involving the 
head and neck and the legs and feet may 
be seen as the bird maneuvers to locate 
the prey. Vi(;orous side-to-side, forward
and-back, and uo-and-down movements 
of the head are ~sed in those endeavors, 
and oftentimes a bird will appear to stand 
on its head with rail tipped skyward in its 
effort to capture a prey item. Turns of up 
to 180° with the hill inserted full length 
into the ground are common. Subterra
nean prey items are gripped in the bill 
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tip and extracted before being swal
lowed. Curlews waI-king and feeding in 
a field probe into existing holes or crev
ices as they come upon them and at the 
bases of grass dumps. They give partic
ular attention to thick patches of vegeta
tion, often probing in them repeatedly. 
In sandy soil they walk along pecking 
and probing in the loose substrate, some
times violently stabbing into holes and 
other times calmly exploring depressions 
that may indicate a submerged beetle or 
a rodent cache. :'viost searches are con
centr..ited around the bases of small forbs 
and shrubs, and each bird makes many 
exploratory probes for each successful 
catch. 

Stenzel et al . ( 19i6) de!-cribed a "pause 
prohe '' used by long-billed curlews to 
obtain prey in submerged areas . On 2 oc
casions, I observed a similar "pause 
probe .. technique used to capture prey 
from burrows in the fields. The bird 
walkt·d ,ilong, then stopped suddenly 
and posed with the tip of its bill at the 
opening of :t burrow or with its bill in
~erted into the b urrow . It froze in that 
position for sever.11 moments, presum
abiy until detecting some movement be
!ow. then made ;, q uick thrust into the 
hurrow . \losLittemots were fruitless and 
others were" ab orted ,lS p resumabl y no 
prey was detected .. -\fter e:ich one, the 
bird moved on to another burrow and re
;Jeated the sequence. 

.-\nether technique for obtaining prey 
is to climb up into the bases of shrubs 
and poke among the branches with the 
bill. Where :\'[unro globe-mallow occurs, 
the birds pay particular attention to it. An 
individual mav circle a olant several 
times poking ; mong the b ra nches, pre
sumably gleaning insects from the fo
liage. 
. .-\lter capture, the passage of small prey 
items up the bill is effected by rapid, 
small opening and closing movements of 
the mandibles, accompanied by back
ward jerks of the head as it is gradually 
raised. Larger items are conveyed to the 
mouth and swallowed by fewer and more 

violent movements with the bill near the 
horizontal. 

Prey Species 

Long-billed curlews were observed to 
eat large black beetles and also other 
smaller insects that could not be identi
fied from a distance. Superficial exami
nation of excreta samples revealed an 
abundance of adult tenebrionid and cara
bid beetle exoskeletons. Other insect 
parts were also present but could not be 
so easily identified. Subterranean insect 
larvae probably constitute an important 
fraction of the diet judging from the 
amount of time spent probing in loose 
substr.i.te. 

Timken ( 1969) and Sadier and \rfaher 
( 1976) reported long-billed curlew pre
dation on altricial nestlings of lark bunt
ing Calamospi=a melanocorys a nd 
homed lark E remophila al pes tris, re
spectively. Homed larks are very com
mon on the Hanford Site. but r never ob
served J. curlew preying on a nest. 

Regurgitate d Pellets 

\ ·(any wading b irds regurgitate peilecs 
that contain the undigested harci parts of 
the.ir pre y. These c:.rn be useful in stuciy
ing the diet, J.nd several autho rs have 
cio~e 50 with curlews (Cuss-Custard and 
Jo nes 19i6, Hibbert-Ware ,rnd Ruttiedge 
1944, Stenzel et al. 1976 ). _-\ccordi ng to 
Hibbert-Ware J.nd Ruttledge, the number 
and size of the pellets are cyclic and vary 
with the time of year and with changes 
in diet. Their fie ld observations showed 
that when food changed from insects and 
grains to that of earthworms and other 
soft foods utilized d uring the winter and 
spring months, the pellets diminished in 
number and size to a marked degree . 
This suggests that pellets are rare or ab
sent during the breeding season. 

On the Hanford Site. long-billed cur
lews were not observed to regurgitate 
pellets, and no such pellets were found 
in roosting or loafing :i.reas even though 
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Frc. 14. ' formal fl ight posture of the long-b illed 
curfew. 

the ir diet is hi ghly insectivo rous throu gh
ou t the breedi ng seas on . 

Locm.fOTI ON 

In normal fl ight, the neck is he ld sligh t
Iv fo ide d in a manner somewhat :malo
gous to tha t of h e rons . but not as extre me 
(F ig. 14). Ha milton (1975). in compari ng 
the .-\mer ica n avocet necurvi ros tra 
americana and the black-necked stilt Hi
mantopus li imantopus , re-;Jorted distinc
tive neck positions for each species. The 
long-billed curlew holds its neck in a 
manner similar to the stilt but with a 
more pronounced fol d. 

When tak ing off, curlews customari ly 
use their legs to obtain the necess ary 
spring. The legs are b rought u p to the 
Hight position soon after take-off and are 
lowered just before landing. When land
ing, the birds swing upwards with the 
wings momentarily fluttering high over-

Fie . 15. Postures of lon!:-billed cu rlew s used in 
,u?gre.ssive tn te r.1<.: tions . . 1. Upri!?ht; h. Crouch-Run ; 
c. Wi n1?-R,11s1n1?; d . . \pµea s~ment . . ippeasor on le ft. 

opponent e n n ~h t 

he:tci !Je fo re ouchi ng ciown. 1 nis puts 
:hem in to a ; tall ,tn d al lows them to d roo 
graceful ly to the '.:iround. Or th e y may ru~ 
a meter or so w ith the wi ngs ra ise d be fo re 
co min g to ,t hal t. In both fo rms, th e tail 
fa ns out as the b ird touches down. If 
ali~htin g in shallow water, curlews hover 
with their legs dangling and lower them
sel ves gi ngerly. Other types of special
ized cu rl ew fl ights are d iscus sed la ter. 

I never observed long-billed curlews 
to swim . . and wading was not co mmon 
except whe:1 bath in g. \if ost of the loco
motion occurs on the ground where the 
b irds wal k or run . Running was normally 
observe d d uring agonistic intl·ractions. 
The exact postures used during walking, 
running, or wading are determined by 
the other activities being performed si
mu ltaneously. 

I 
I 
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Aco:--nsTIC DISPLAYS 
AND POSTURES 

I have categorized agonistic i ntraspe
cific interactions us mild (in which no 
physi,·,d contact occurs between in<livid
ual.s) and violent (in which physical con
t.let lwtween individuals does occur). A!
thoui.:h a),;onistic interactions are common 
durin~ the prenesting season, they be
come infrequent once nesting has begun 
and <lo not erupt again until the brood 
H~ason. Throughout this paper such 
terms as aggression, aggressive, and ag
l(ressor refer to offensive behavior. 

The Upright posture used during such 
interactions is ch.aracterize<l by the birds 
standing immobile with the angle of their 
bucks above the horizontal and with their 
necks extended and their heads raised 
hi~h (Fig. 15a). It is often held for several 
minutes before other postures are as
sumed. Frequently, when 2 birds are in
ter.icting, both will assume an Upright 
posture , or as one bird approaches 
another the other will assume an Upright 
posture. 

During intraspec ific interactions . the 
orientation of the bodies of the interact
in~ !-iirds is verv imoorrant to them . If the 
hirds face eac:1· oth~r. it indic:1tes aggres
~ion or a tendency to attack. Fac ing .iway 
(or looking away)-i rrdic;1.te.s appeasement. 

_ _ . _ lnter,1cting birds fre.quently stand paral
lel to each other with their heads either 
facing the same or opposite directio ns. 
The bodies · parallel relationship be
tween combatants probably is advanta
geous since such a position would enable 
either individual to strike with its wings 
or feet . . -\.tta.ck or retreat :ire equally pos
sible from the bodies' parallel position. 

.Hild Interactions 

\lild interactions occur most common
ly while a bird is stationary or while it is 
running or walking on land. But they also 
occur in Hight. Frequently, one bird will 
pursue another that is also in flight . . -\.e
rial pursuit is generally and for the most 
part one bird chasing another, but often 

intricate patterns of dives, swoops, turns, 
and twists are performed as 2 birds fly 
around a territory. Flying sequences are 
commonly initiated following other ago
nistic interactions, and the birds may 
make numerous short flights from place 
to place before the sequence is terminat
ed. In gener.il, aerial pursuit continues 
until the individual being chased is driv
en away. 

Ho-oering.-Hovering is a form of aerial 
behavior used by an aggressive male and 
may function in locating an opponent 
hiding on the ground. The male Butters 
o~erhead on rapidly beating wings in a 
way resembling the hovering of an Amer
ican kestrel Falco sparoerius or a belted 
kingfisher .\-legaceryle alcyon. The hov
ering is of short duration (20 sec or less) 
and concludes with the aggressor landing 
near the opponent. 

Crouch-Run.-A display often used 
during n:iild interactions is the Crouch
Run. In that display, the head is lowered, 
the back is held at ;m ;mg!e be!qw the 
horizontal, the body fe:l thers are raised, 
the tail is fanned. and the bill is di rected 
out in front (Fig. 156). The bird crouches 
down wi th the wi::1 gs sligh tly raised from 
the bodv. This disoLi v is d irecte d at 
another · birci and i~ ; ccomoanied bv 
movement toward the other bird, eithe·r 
by walking or (more freq uently) by run
ning. It is used by an aggressive bird and 
is a running thre:i.t that serves to lessen 
the distance between the aggressor and 
its opponent. The C:ouch-Run was ob
served to be used when the oooonent 
was within about 10 m of the aggressor. 
The display shows an attack tendency 
and usuallv was continuous with an at
tempt to p~ck !or scab ) the opponent, fol
lowed by a return to an Uprigh t posture. 

.-\. stationary form of the Crouch-Run is 
often performed when the opponent is at 
close range, e.g., when a territoriai bird 
is joined by an outsider. In such cases, 
the aggressor assumes the Crouch-Run 
posture, aiming its bill at its opponent, 
but without the accompanying move
ment toward the opponent. 

The opponent's response to the Crouch-
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Run varies. Departure of the intruder 
usually results from a stationary Crouch
Run or frcm a walking approach. A run
ning approach concludes with ( 1) flight 
of the intruder, (2) flight of the intruder 
and subsequent pursuit by the aggressor, 
(3) the intruder running or fluttering out 
of immediate striking range in which 
case the threat would be repeated, ( 4) the 
intruder assuming an appeasement pos
ture thereby delaying or aborting a peck 
by the aggressor, or (5) violent interaction 
of some kind. 

Upright-Run.-The Upright-Run is a 
running threat commonly used by an ag
gressive bird to pursue an opponent or to 
lessen the distance between it and its op
ponent. It replaces the Crouch-Run at 
distances of more than about 10 m. The 
Upright~Run ·is essentially an Uifrfght 
posture -put in motion and may termina te 
in anv · of the other mild or violent dis
plays ·described herein, depending upon 
the situation and the response of the op
ponent. 

Concealment.-Concealment is a dis
play in which the aggressor J.pproaches 
its opponent, then suddenly flops down 

· in the grass and disappears from view. 
The bird assumes a position wi th the 
head and neck low. the bill restin g on the 
ground, anci the body fbttened. The 0p
po nent often ,lppears unable to ioc::ite the 
concealed individual :.rnci wiil walk back 
and forth :1c::·oss the area as i f searching 
for him. When the opponent ;-ipproaches 
the conceal ed bi rd, the concealed indi
vidual suddenl y springs up a t it in J. 

Crouch-Run posture. th en instantly drops 
back into the grass out of sight. The op
ponent stands and watches as the aggres
sor repeats the d isplay , the aggressor 
each time movin~ closer to the opponent. 
E ventually, ei ther the concealing bird 
will spring up and proceed with the 
Crouch-Run or th e opponent wi ll depart. 
However, the se quence is often pro 
longed .ind sometimes resu lts in violent 
interaction. 

Supplanting.-Supplanting is another 
form of mild interaction in which an ag
gressive bird Hies or runs to the position 

of another bird. If the nonaggressor fails 
to defend its position and Hies or runs 
away, Supplanting has been effected and 
the relinquished position will be as
sumed by the supplanter. If, however, 
the nonaggres:.or does not respond and 
remains in the immediate area, ground 
pursuit by the aggressive bird or violent 
interaction mav result. 

Wing-Raising.-In Wing-Raising (F ig. 
15c), the bird essentially maintains an 
Upright posture but with the wings 
raised over the back. It is a standing 
threat display performed by an aggres
sive bird and directed at another bird in 
close range. \Ving-F.aising is commonly 
associated with Supplanting and the Up
right-Run and also functions as a means 
of establishing individual distance be
tween Rock members at loafing sites. Ab
breviated Wing-Raising, in which the 
wings are only partially raised, is more 
common than the full display and often 
precedes the full display. The intruder's 
response to Wing-Raising usually is to 
depart or to move further away. 

Feather-Raising.-Feather-Raising is a 
generalized raising of th e body feathers 
that results in a visual effect similar to 
that of Feather Shakincr. The oose is held 
fo r several momen ts a t ~. tim e : and the taii 
is ofte:1 fa nned simultaneously. Feather
Raising is usua llv terminated with Feath
er Shaking after· w hich the usual profile 
is re sumed. F eather-Raisi ng was ob
served in a few instances amo ng males. 
U nder the c:rcumstances invol ved. 2 
males were co mpeti ng for a fe male and 
each ti me all 3 b irds came together the 
males would perrorm F e:i ther-Rais ing. 

Terri torial Boundary Dis play.-Te rri
torial Boundary Displays involve 2 
neighboring territory holders near the 
territorial line. Both birds ass ume an Up
ri~ht posture and make a .-eri es of short 
dashes d irectly towards or paral le l to 
e:tch other. Each dash, or charqe. is foi
lowed by :tn ahrnp t halt and violent grass 
pullin~ o r d isplacement pecking in 
which ch unks of d uff and litter are 
snatched up ;n th e bill, "chewed" into 
little pieces, then dropped. Sometimes. 
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rather large pieces ,1f sagebrush or dead 
Rowcring stalks of Jim Hill mustard are 
picked up in the bill and carried for short 
distances. Each time a bird halts and 
strikes the ground with its bill, its tail si
multaneo11sly fans out. In addition, the 
tips of the wings are often dropped below 
the level of the taii. Some birds carry 
their wini;s in that manner throughout J.n 
entire ene;ounter while others drop them 
only when making a charge. Still others 
never seem to drop them. The position 
varies with the individual and with the 
intensity of the encounter. 

Neither bird crosses the territorial 
bounc.iary line nor comes within l m of 
its opponent in most cases. During such 
int~ractions, the birds almost always 
wnlk with their heads turned at an angle 
towards one another; looking away by 
one individual triggers a charge on the 
part of its opponent. When one bird ini
tiates :i charge, the other stands Upright 
and watches. When a charge is directly 
towards an individual within close range, 
that indiviciual takes a stance fac ing the 
:11!;.!ressor. The sudden halt at the end of 
-rnch direct charges is sometimes accom
panied by a swinging to the side inste:id 
of uisplacement pecking, so that the b irds 

· wind up , t:anding perpendicular to each 
other. Occasionally, both birds run at one 
.inother simultaneouslv and either hal t 
and snatch up debris, ~r tum to the bod
ies· paraile! position when they reach the 
boundarv line. 

Occasionally, a Territorial Boundary 
Display erupts into violent interaction. 
\Vhen it does, it usually is from a bodies ' 
parallel oosition in which one bird sidles 
up to th~ other. raises its wings, and fli ps 
:.i p to ,ittack the opoonent with its feet. 
Often , however, the oooonent moves 
away sideways rather th~~ fight. 

As a display progresses, the opponents 
move along the boundary line. Eventu
ally, their paths begin to diverge and they 
b~gin displacement feeding. One indi
~du~l may turn and surge back to the 
line in an Upright-Run after the other has 
moved some distance away, but then will 
again tum and also wander away. The 

display ends when the paths of both in
dividuals have diverged to a point where 
neither shows further aggression. 

Appeasement.-Appeasement by a bird 
may be indicated by a general crouched 
posture in which the bill is pointed di
agonally downward, the neck is retract
ed, and the bird turns at an angle side
ways and away from its opponent (Fig. 
15d). In response to a running threat, an 
appeaser will often remain stationary in 
that posture, but then "duck .. down sud
denly when the aggressor approaches as 
if in a reflex-like response to an expected 
blow. Other times an Appeasement-Run 
will result in which the same basic pos
ture is maintained, but the bird runs 
away. Invariably, the aggressor pursues 
in either the Crouch-Run or the Upright
Run posture, and such chases are often 
protracted as those being pursued usu
ally are unwilling to leave. An .--\ppease
ment-Run was never observed to tenni
nate in violent interaction, probably 
because of the nature of the display, but 
in all cases, intruders were eventually 
driven away . 

.--\ooeasement is also indic:ited bv sit
ting. ;r lying down. That be havio ~ was 
observed in females as a ~esoonse to male 
aggressio n. The female wo.uld sit down 
with the body flattened in a posture sim
ilar to that :1ssumed for incuoation. Her 
head would either be low, wit~ the tip of 
the bill resting o n the grou nd , or 
hunched down but still in d1e upright 
position. The male 's response was either 
to stand and watch or to walk back and 
forth in front of her. The female usually 
remained sitting for less than a minute, 
and immediately upon rising remained 
crouched. Feather Shaking usually was 
performed by the female before proceed
ing with another activity. 

The Bill-Down Display probably serves 
an appeasement function, presumably 
minimizing the threatening potential of 
the biil. The body is held with the Ion~ 
axis parallel to the ground. The neck is 
retracted and the head is in line with the 
body. The bill chatters and is directed 
downward, perpendicular to the ground. 



34 WILDLIFE :\fONOGR.\PHS 

Ftc. 16. [nterspecific interactions of the long
hilltid curlew. a. The . .\lert-Attitude : b. Arc Oisplav ; 

c, Enticement-Run. 

In that positio n, som e hi rds remain still 
hut o thers make li ttle ierkin!! movements 
fo rward and back with- the bill, while still 
od1ers rnake very ,low rhythmic move
ments :o rwa rd and back with the h ill. I 
made man v observations of the cisol av 
in voh·ing ·pai rs, b ut onlv 1 betw.ee; 
nonoaired birds. In the latte r c:ise , a fe
:nal~ <.:eased a n1n n in l\" th reat toward .m 
:ntrndin!! male w hen he d emon strated 
the d isolav. Sinc.:e all observations of Bil l
Down ·oi~olavs involved b irds close to
ge ther in· pa'irs, pe rha p s the d is p lay 
serves to reduce aggressive tend encie s in 
the mate that permits the 2 b irds to re
main dose to each ocher. 

Vio len t Interactio ns 

Vio lent interactions invo lve actual 
physical <.:ontact with an opponent. The 
win~s , the h ill , and the feet :lre all 11sed 
as weapons by fi1.d1ting b irds . But al
thou~h such interac tions are sometimes 
prolonged, an injury was never o bserved 
to result. Violent interactions are .,i mil a r 
in many respects to mild interactions , :mt 

neither participant in a violent interac
tion initially shows any indications of ap,
peasement; rather, both birds d~mon
strate a definite tendency to attack. 

The most common position for fightin 11 

is facing front to front. The birds attack 
each other stabbing with their bills , claw. 
ing with their feet, and striking with their 
upraised wings, often flapping 0.5 m or 
more off the ground as they clash in a 
noisy ruckus . Violent fighting may also 
be side to side. In that position, the feet 
are the primary weapons though the 
wings are upraised and the bills may also 
be engaged. Sideways encounters last 
only a few seconds as one bird either 
moves awav or both birds turn to the 
front-to-fro;t position to continue the 
fight . 

. -\nother .ittack maneuver is jumpi n~. 
with wi ngs raised, on the back of the op
ponent and deli verin g vi olent kicks with 
the feet while pecking with th e hill. 
Oftentimes a hack attack is preceded by 
ru nnin g towa rds the oppo nent with 
wi ngs ra ised over the hack. Such attacks 
usually , but not always, res ult in a rec:p
rnc:d hack .trt:1ck bv the opponent :rnd!or 
fro nt- to-fron t R~hting. 

Ped:ing or a ttempting to peck is com
mo nlv :Jerfo rm eci !iv :tcrgress ive h ircis fol
lowit~I! · ,, runninl! · hr~;lt .. \voidance or 
de;)arture is the usual re sponse of the op
ponent. 

I:-.lTERS?ECIFIC [:s.TC::RACTlONS 

E scape is the most usual reaction to 
disturb~mces outsi <le the li reedin t.; seaso n 
or away from the nesti nt.! territori e s. O n 
the territories <lu rint.; the breedi n~ .,ea
so n, reac.:tions to man or preda tors ,Lre d if
fere nt . . -\t either time, the Alert- .--\ttitude 
( F:t.!. 16.t i , in ·.vhic.:h the ala rmed hi rd 
,tretc.:hes un to its ru ll hei t.!ht wi th elon
.t.!at<.!d n<.:<.:k, is th e first ; esponse. The 
.-\lert- .-\ttitude was named hy Simmons 
t lY.'i.'i ) who desc.:ril,e d it as a preparatory 
es<.::tpe 1110,:ement inclic.:atinl.!; ·'suspi 
<.:i ousness. " That a ttitude is often ac.:c.:o m
panied with ,1 stronl.!; "\Vheet Wheet'' <.:al l 
whic.:h .derts other cu rlews in the area 
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who then also assume the Alert-Attitude. 
The Alert-Attitude is held for a time and, 
if necessary, escape by fli~ht or a threat 
or <listmction display follows. Otherwise, 
previous activity is resumed as soon as 
the disturbance has passed. 

Flying threats toward avian predators 
an: often very elaborate. One or a few of 
the breeding birds Hy to the ievel of the 
predator and fly at it with raucous cries 
of "Wheet Wheet" attempting to strike it 
on the back with their feet. The predator 
must usually twist and stoop to dodge the 
att1cks which continue until the predator 
h:L'i departed. 

The Chirping call signifies an intense 
response to a disturbance. I believe it to 
be the same vocalization as "cacklin1.(' 
and the long, rattling call, "que-he-he-he
he-he," mentioned by other authors (e.g., 
Bent 1962). The Chirping call is also be
lieved to be the same as the "Ki-keck" 
call described by Forsythe (1970). That 
call is an alarm call given in response to 
ground predators J.nd often a ttracts con
spe<:i fics . 

Injury feigning to distract ;t predator 
involves movement :twav from a nest site 
with the toes just touching the grou nd , 
the wings ibpping against the grass , the 
ne~k outstretched, and the head turned 
sideways watching the intruder behind. 

A. behavior kno wn as Demonstration in 
waders is essentiallv ,m aerial and vocal 
form of reaction ;.ik in to the " mobbing" 
behav ior of o ther gro ups (Simmons 
1955) . Demonstrating long-billed cur
lews circle an intruder, making short 
flights from place to place giving repeat
ed "Wheet Wheet," "Curlee Curlee," 
and Chirping calls. 

In the Arc Display, so named by For
sythe (1970) and .i.lso noted by LaFave 
(19.54) and Silloway (1902), the bird (usu
ally the male) flies rapidly straight at the 
intruder (Fig. 166). When within several 
meters of the intruder the bird angles 
straight upward, then circles back to re
peat the performance. The "Guaah Ka
ree"' call is given during this display. The 
"guaah" is a harsh guttural sound which 
has qualities similar to the caw of a raven 

Corous corax. It is uttered, most com
monly twice, when the bird is approach
ing. The "karee" sound begins harshly 
but then becomes more of a whistle; it is 
uttered as the bird reaches the peak of its 
climb and is followed by the "Curlee" 
call as the bird heads away. The Arc Dis
play is a ma:cimum intensity attack re
sponse and appears to serve to intimidate 
a predator and also to attract conspecifics 
to the site. Similar displays are per
formed by other large shorebirds (e .g., 
American. avocet, Hamilton 1975; oyster
catcher Hematopus ostralegus, black
tailed godwit Limo.rn limosa, European 
curlew, and whimbrel , Simmons 1955). 

The Enticement-Run is used to lure a 
ground predator away from the nest or 
young. The performing bird lands about 
10 m in front of the intruder, then runs 
along through the grass with head turned 
sideways enticing the intruder to follow . 
If the intruder gets too close to the bird. 
the bird Hies further ahead, lands, and 
runs th rough the grass ,tgain. During tha t 
display, the body is horizontal :tnd the 
head is he ld cl ose to th e Sody 1_ F ig. 16c). 

SEXU.->..L DISPL.-\ YS .-\;-,.iD POST URES 

Boundin g-SKK. F!i ght 

In the Boundin~-S KK F ligh t d isplay, 
the bird rapidly flutters upward, rising 
almost perpendicularl y , then sets its 
wings in a downward curved arch resem
bling an umbrella (F ig. 17a). [n that po
sition, it sl owly glides back down, pin
ions motionless on the breeze, sometimes 
coming to within 0.3 m of the ground be
fore risi ng again. The Soft ·'Kerr Kerr" 
call consists of a high-pitched ,md very 
me lodious "kerr·· note that taoers off at 
the end and is repeated in a se.ries. Each 
time the call is repeated, the bird opens 
its bill only slightly and the sound is like 
that of wind blowing through a pipe. The 
Soft "Kerr Kerr" call begins as the bird 
reaches the peak of the flight and contin
ues until it reaches the bottom. Some
times, a bird performing bounding Hight 
gives the "Hee-who·· call intermingled 
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Frc. 17. Se.ma! displays and postures of the lonq• 
billed curlew . .\. 'Bo11nding-SKK Fliqht display; b, 
Scrapinq; c. Courtship-Run; d, Shakinc: behavior, 
male benind female: e, \1ounting prior to copula-

tion; f, Copulation. 

with the Soft "Kerr Kerr." The "Hee
who" caJI is :mother melodious c:ill and 
consists of 2 drawn out notes. the s·econd 
lower pitched than the first. The Bound
ing- SKK Flight d isplay is a me:ins of , o
lic:tation used by a male to advertise :1is 
unpaired status . 

. \]though no other curlews have been 
reported to have this exact display with 
its acco mpanying caJI, so me species do 
have aenal disolavs with similar ele
ments . For exa~pl~, the European cur
lew has a similar rising and falling flight 
with a high-pitched and flute-like call 
that is uttered on the descent (Bent 1962. 
Watson 1972). The whimhrel gives a cail 
described as a very lon~-drawn "kewi u·· 
that is uttered with ,carcelv ooene<l hil l 
and heard throu~hout th·e clay 1Bent 
1962). Possibly, the cal l is si milar to the 
long-billed curlew's Soft "Kerr Kerr" 
call. 

Ground-Calling 

In Ground-Calling the bi rd assumes an 
appeasement posture and utters a high-

pitched and very melodious (yet mourn
ful sounding) call that has several varia
tions. The basic note is a long drawnout 
"whee" that fades in, rises in the middle, 
and then fades out. I t is uttered with the 
bill only slightly opened and is repeated 
in a series. The following are variations 
on the basic "Whee" call: "whee," 
"whee-a-ee-a-ee," "wheer," "whee-a-ee
a-eer, " "ee-a-ee-a-ee," and "eee." The 
"Hee-who" call is sometimes intennixed 
with the "Whee" call. Ground-Calling is 
perfom1ed by a male to attract a female 
for breeding. Occasionally, it is per
formed by a member of a well-estab
lished pair, bµt its function in such in
stances is unclear. 

Scraping 

Scraping is common among shorebird 
species that nest on the ground. In Scrap
ing (Fig. 176), the performing bird drops 
down onto its breast, wings slightly away 
from the body, with t:iil and wing tips 
pointed upwards. The.bill is directed for
ward and diagonall y downward as ~he 
feet are raoidlv kicked backward :llter
nateiy, pus.bing dirt up and out of the 
,hallow dep re ssion ,or " scrape" ) that is 
formed. The bird may rise and change 
;JOsition in the ;c:-ape frequently, each 
change usually involving a ro tation ot 
,1bout 90 or 180°. Between scraping 
movements. the hird wil l commonly :n
spe<:t the , crape wich its bill and poke 
around in the botto m. Scraping produces 
nest bowls and manv of them become 
scattered throughout ; terri tory. Some of 
those si tes are used repeatedly during 
cou rtship. 

TussinL( 

Tossing is a nest-huildin~ movement 
that appea rs to be essentially the same as 
th e Sideways Throwing Display de
s<:ribed for other ,ho rebir<ls and gulls 
(Grau l 1973, unpublished d issertation, 
{j niversitv of .\1i nnesota, \l inneaoolis, 
'vfinnesot.a). During Tassin!.!, the· bird 
ei ther stands with its back to the ,crape 
and throws nest material along one side 
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of the body or alternate ly on each side, 
or it st::rnds sideways to the scrape and 
throws nest material off to one side. The 
nest material is picked up in the bill then 
tossed into the scrape in repeated, quick 
movements. The act may also be per
fomwd while the bird is standing in the 
scrape. 

Court.~hip-Run 

The Courtship-Run (F ig. lie) is a pre
copulatory running approach posture 
perforn1ed by the male. The neck is re
tracted unlike in the Upright-Run and the 
back is not at an angle below the hori
zontal as in the Crouch-Run. The head is 
held upright with the bill parallel to the 
)..rround and the body feathers in their 
nsu.1' position. As the male approaches 
the female , the wings may be raised par
tiall y with the primaries "flagging" in 
preparatio n for Shak i ng (see b elow) 
which follows immediate iy . 

Shaking 

Shaki ng is a precopulato ry d isp lay per
fo rmed bv the mal e . D u rin g Shaking 
(F i~. 17d), th e male ,,ssnmes a posi tio n 
be hind the female \Vith the wi ngs ra ised 
ont to th e side and the primaries " fl ag
gi n i;." The !:ail of th e male is cocked up
ward. the neck is outs tretc!'led, and the 
an~l e of the back ao o roach es the horizon
tal. The footwork ; ( the maie is elaborate 
as he moves back ,m d fo rth be hi nd the 
female on ei ther side of her tail, vio lentlv 
shaking his head and bill out in front. A.~ 
he shakes , the bill of the male ruffles the 
shoulder fea thers of the female. H is head 
bobs up and down such tha t h is b il l . 
trnces a U pattern, moving fi rst down one 
side of her shou lders ,md then ciown the 
other. The female s tands erect, loo king 
around. Occasiona ll y, the fe mal e wi ll 
move a few steps ahead, but for the mos t 
part she stands still. 

As shaking progresses, the movements 
of the male become more frenzied. The 
wings are raised graduaJly until they are 
bent in a position above the back where 
they are fluttered in a jerky fashion. The 

male moves closer to the- female strad
dling her tail , and climbing movements 
are made w ith the feet. H is bi II at th.it 
point ruffles the neck feathers of the fe
male alternately on each s ide, and she 
has assumed a more horizontal body pos
hire, though with head and neck still up
right and looking around. 

The Shaking call is given by the male 
throughout the Shaking display. It is dif
ficult to describe but sounds like an eve
ning chorns of Pacific treefrogs Hyla re
gilla around a pond. It also has a squeaky 
characteristic. When a bird is giving the 
call, the mandibles are not visibly sepa
rated but rather vibrate against one 
another. Forsythe ( 1970) briefly men
tioned a "Sou" call he thought might be 
associated with copula tion attempts. His 
descriotion o f the behavior of the birds 
at the· ti me the call was heard corre
sponds closely with the Shaking behavior 
I obser1ed, but his phonetic "sou sou 
sou .. rendition does not. 

.\taunting 

.\t the height of h is Shaki ng frenzy , the 
mal e mou n ts th e female by fl u tte,i ng 
on to her back. :\.t that po in t. he Rexe s his 
iegs un til he is resti n !,; on his ta rsi wi th 
each foo t cuooed ove r ,, shoulder of the 
fe male (F ig, · 17e). While on the fe male . 
the males.:..mi:, ke .s very rap id " marki ng 
time" movem en ts w ith his tarsi an d feet. 
such that h is bodv vib ra ces or oscil lates 
from side to side . Sim u lta neo u.siy, he 
h o lds h is wi n gs a bo ve his bac k ,m d 
moves them in a way that he lps to main
tain his balance. Th e mal e 's ta il is cocked 
upwards and the he;td and neck .ire up
right w ith th e bil l pointed d iagonally 
downward. 

Th e femal e sta ncis with bo th feet 
square ly und e rneath . Her head and neck 
are also upright, but he r b ill is parallel to 
the ground and her back is horizontal. 
From the front, her trunk appears some
what dorsoventrally fl attened, giving her 
an elliptical silhouette . As the foot shuf
fling of the male continues, he gradually 
pushes the female 's wings apart with his 
tarsi such that her wing tips drop below 
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ARRIVAL 

?REN£STINC. PHASE 
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FlOCl<ING PHASE 
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14 21 28 14 21 28 7 14 21 28 14 21 28 14 21 28 
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Fie. 18. Breeding chronology of the loog-billed 
curlew on the Hanford Site, southeastern Washing

ton, 1976-1977. 

• the level ~f her tail and .one tarsus slips 
_slightly underneath· each:..wing. Yiount 
time prior to copulation:1s, about 60 sec. 

The male continues ti:; call after mount
ing and a raoidlv reoeated "wee" note is 
di;cemible: I belie-ve the vocalizations 
heard during Shaking to be the same as 
those during mounting, the only differ
ence being a certain amount of distortion 
caused by the action of the head during 
S·haking. 

Cu µu lat ion 

T he :na le· s ta il ;:iasses around the ,ide 
of the female 's just prior to <l ismountin~. 
His taii d roos mder one of her wi n1Zs ,,s 
, he tips , lightl y forward (Fig. 170 . Cop
ulation is brief (about :2. , ec); the ma le 
falls backwards as his tail is o ressed 
down, fanned, and his wings ; re flut
tered. Simultaneously, the female "falls 
forward" a few steps moving out from 
under the male. 

If a copulatory attempt fails, the male 
re"ains h is oosition on the female 's back 
with feet shuffling and tries to copu late 
again .5 to 10 sec later. Rarely , .3 or-! ,tt
tempts are made before coition occurs. 
Oftentimes , however, once an unsuccess
ful attempt has been made by the male, 
the female will no longer stand and 
moves out from under h.im before he can 
contin11e. 

Postcopulatory Behavior 

There are no postcopulatory displays 
as such. The female Whistles as soon as 
the male dismounts, shakes her plumage, 
and begins walking and feeding, occa
sionally pausing and Feather Shaking a 
second time. The male dismounts, stands 
briefly, preens, and then also begins 
walking and feeding or, less commonly, 
flies to another part of the field. 

\-{!CRATION AND BREEDING 
CHRONOLOGY 

The spring migration is a general 
northward movement, but actual routes 
have not been identified. Yiy use of color 
bands was intended to orovide informa
tion on migratory path,:,,ays, but ·no re
turns have been reported. 

Small Aocks and single birds sporad
ically pass through on their way to other 
areas after the long-billed curlews have 

· started breeding on the Hanford Site, and 
as the season progresses, migrants and 
residents can easily be confused. The 
trans ients rest or feed in or near areas 
whe:-e the re si dents are e stabl is hed. 
Wh en nying through a nestin g ,,re:1. mi
~:-:rnts com mon ly ~ive a r; :1ar:1cteris tic 
' '\Vho rt \Vhort" call that is repeated co n
ti n uallv bv l b ird at 2- , ec intervals . The 
ca ll .lp.pe:;rs to have the e ffect of adver
tisi ni; the ir mi gratory ,; tatus and th e refo re 
d ispe! ls an y agonistic d isplays by the ter
r:ro ria l re sidents. \1 i~rants not using the 
" \Vhort Whort" call give the "Wheet 
Wheet" call as thev cross the territories. 
( Local pairs or individuals often fly over 
one nesting area on their way ro and from 
their own. Those birds Ay along es tab
lished routes that J o not cross d irectly 
over the nes t fie lds. ) 

When mir,;rancs !and in a tt"rritory dur• 
ing the day, they ali!.!ht in the open fie ld 
first. They walk ,Lnd feed very rapidly and 
often cock their heads skyward. Their be
havior convevs a certain restlessness or 
nervousness that is particularly apparent 
in those that are paired. \1e:nhers of a 
pair move in unison remain_ing within 1 
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m of each other and, occasionally, 1 
bird gives the "Whort Whort" call as they 
focd . .\ligrant:; usually linger in an area 
only briefly, commonly less than an hour 
during the day, but sometimes they stay 
to roost most of the night. Those that 
snend the night Whistle back and forth 
r,;r ahuut a half hour before departure at 
dawn. Fig. 18 summarizes the breeding 
chronology of the long-billed curlew on 
the Hanford Site. 

Arrival dates were 17 :\,larch 1976 and 
21 :\,larch 1977 for the Hanford area. :\t 
the Umatilla National Wildlife Refuge 
approximately 40 km southward, arrival 
dates were 21 March 1968, 14 \1arch 
1969, :24 \[arch 1970, 13 .\·larch 1971, 20 
\larch 1975, 15 March 1976, and 21 
\larch 1977 for an average date of 20 
\larch. For the years 1956-1971, Little
field ( 1973) found the earliest and latest 
arrival dates at :\-[alheur National Wild
life Refuge in southeastern Oregon to be 
~ \larch 1970 and 17 Aoril 1967, re
spectively. The average a~val date at 
\lalheur is :28 \ larch for that oeriod. :Vlal
nem is approximately 335 km south of 
Hanford :in d one wou ld exoect curlews 
to arrive th e re first. Possibl y, the :2 pop
ulatio ns of bi rds fo llow different migra-
tory routes . 

The fi rst eggs were [aid on :1bout S 
- ·:\pnl in 1976 and on about :2 .-\pril in 

197, . . -\ few adults mav have still been 
incubating in June , · b ut mo s t egg s 
hatched by the end of .'vby. Chicks began 
appearing on 11 \fay during both years 
and most fledged by [ate June. 

The fall migration of long-billed cur
lews commences before the onset of the 
driest and hottest months . Those pairs 
whose eggs have been destroyed head 
southward early. I observed l pair to 
stay 8 days on the territory after losing 
their nest, and \1. M. Tremaine (1976 
Pers. comm.) found deoarture within 10 
days for lost nests. The ;verall movement 
of the birds south is, therefore, more ex
tended than the move north, and, in fact. 
the early migrants also appear to be more 
leisurely in their behavior. Small flocks 
or pairs frequent cheatgrass fields and 

may be seen resting or loafing in .them for 
several hours at a time. The birds usuallv 
just sit, but occasionally 1 will stand 
and preen or wander nearby feeding. 
Now and again, l will cock its head 
and look skyward. 

In 1976, no curlews were seen on the 
Hanford Site after 1 July . :\ late record 
was 1 bird in Richland, Washington, on 
:24 October 1976. Three curlews (2 at 
Leadbetter Point and l at Ocean Shores) 
were also reported by birdwatchers for 
the Washington coast in the fall of 1976, 
but long-billed curlews are considered 
rare migrants west of the Cascade .\foun
tains. In 1977, a large concentration of 
long-billed curlews left the Hanford Site 
from 15 to 23 June, and :he last bird was 
seen on :22 July. Late records for the year 
were of birds feeding in alfalfa fields east 
of Red \1ountain adjacent to the Hanford 
Site the week of :20 .-\ugust. and :2 curlews 
on the :V[cNary National Wildlife Refuge 
on ~4 .-\ugust. 

ARRIVAL . ..\.ND TERIUTO RlA LIT Y 

F irst obsenra tio ns we re of single b ircis 
(males), but wi thin a wee k nume rous in
d iviciuals had arriveci .rn d ,ldult femal es 
continued to tr ickie in through the firs t 
week of .-\pril. In Utah, Fc rs;• th e ( 1970) 
reported a period .ifte r arrival when small 
flocks would freq uent plowed fi e lcis and 
oastures. That oe riod wou ld last fo r sev
~ra l weeks b;fore .1gonis ti c behavior 
would increase, leading to flock breakup 
and the dispersal of pairs to their terri
tories to breed. On the Hanford Site, 
however, flocks of adult birds were not 
observed to remain intact after J.rrival, 
but rather the b irds were fi rst seen dis
persed on their territories . On ly on l oc
casion was agonistic behavior observed 
among members of a group that resulted 
in group breakup. 

Forsythe ( 1970) and Wolf ( 1931) both 
reported that the birds seem to be paired 
on arrival , and Wolf ( 1931) also believed 
them to be mated on arrival as he never 
observed mating. Territories 1t Hanford 
were first occupied either by pairs or, :ind 
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Fie. 19. 300 Area studv ,ite sho~ing ioc:itions of the c·entral te rritorv nest Reids of !um~- fiil led curiews, 
. Hanford Site, so uthe:1stem Washington. !976-1977. 

equally as <.:ornmonly, by unpaired males. 
In .1ddition. comtsh ip behav ior, call :1d
vertisin~, and territorial be havior we:-e 
obse:-ved as soon ,is the birds arrived. 

Fig. 19 shows th e locations of the cen
tral territorv nest Selds on the 300 .-\rea 
studv site.· Territories were identified 
and ~amed according to their relative po
sition or to · a prominent feature ·.vi thin 
them. The map also shows the location of 
areas and structures mentioned in the 
text. 

fnitial territory size varied with ~opog
raphy and habitat on the Hanford Site. 
They were smallest at che :JOO Area study 
site where topo~raphy and habitat are the 
most varied, and the substrate is also very 
sandy. There, each territory consisted 
roughly of a nest field with an adjoining 
shrub area. \1ost of those nest fields were 

:1 bouc 2 ha in area, with th e , mallest 
abo ut OA ha. Total te:-ritory size was only 
:1bout 6-8 ha. \/esting territories were 
largest at the 100-HhOO-O study s ite 
where the features :,re more uniform. 
There, :md at the other nesting areas as 
well. "nest fields·· as such do not exis t 
because the habitat is so open. Instead. 
certain " nest areas" within the territories 
can be defined. In those relatively Aat 
,ind ooen habitats, the territories were 
about 20 ha in are:i. 

The same territories were used in 1976 
and 1977', and I heiieve them to be his
torical in nahtre with previously defined 
boundaries .. \s such, I have taken the I ib
erty of referrin~ to them as territories 
e ve n thou~h the boundaries are not J.1-
ways defended against conspecifics . .\n 
increase in the number of birds in 1977 
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,,.. ,..1 !!J-;'n did not result in a reduction of 
r.-rr,111n- ~izc but rather in an increased 
uhli1.1tiun of mar~mal areas, and ,ome 
l,,rd, ,t.·t.•nwd to not nest :.it all. C0nceiv
..alth·. ft.·rrit11ry size had already been re
.lu..:C'tl to a minimum. In 19i6, all the ter
nt11ri.d mal(·s at the ,'300 Area study site 
~-quin·d :1 mate for the breeding season. 
Hut in HJi7, a ~hort,tge of females left al-
1110,t half of thern t:npaired. In addition, 
n~n-.· rnalcs holding marginal territories 
in l!Jii were unp.ii!'ed for the season. 

;\pparcntly, at least some birds may re
turn t11 the same territories in subsequent 
r(",1~. This is based on identifiable plum
..ai:e characteristics and on behavioral 
11liowncracies of the birds seen from one 
~<"ar 

0

!0 tlw next. Head markings in par
lh-11L1r were recorded for members of 
r..ad1 pair, and in at least 3 cases, birds 
with rlic same markings returned the fol
lowi111: yc:1r. However, I do not know 
huw ~·ornmon such head patterns are in 
!lu• .:t-ncral population. 

.\1:onistic.: l' n<.:ounters between earl v .1r
rtv .ils were! common . The few b.irds 
1~ 111d,I i:llll!e <l\·er large overlapping areas 
l· t1verini.: parts of se•1eral territories 
rhu11d1 e::c.:h bird or oair could be ;1sso
t·1~11-d with 1 territ'arv in oarticular. 
Brn111d.1rics were not ne;essari]·✓ defend
rd. L"'P'-'t::allv not bv unoaired males 
-- 1:.1111,-t nci~hl;orinJJ • (~ired temales , until 
mort• c>irds had :1mv~d. Once :ill the ter
ri torics were occupied, paired birds 
wmtld oftt:n tolerate the association of 
nclwr hinh in areas outside the actual 
nc-,t fit:!<l. hut unpaired males were more 
dt.·fcnsiv,: of their entire territory and 
-...·m,IJ l!ive aerial pursuit to anv m~le in-
' I , ,nu t.·r.. not accompanied bv a female. 

Territorial defem;e usu~llv was oer
fun ucd by the male. Supplant,ing was· the 
mo,t <.:ommonly effectual means of evict
, ~~ tresµasst.•rs from territories but the 
Cruuch-Run followed bv aerial oursuit 
;:.:~.also obsc1:ed frequ~ntl,y in that en-

_or. Following a ffying cnase, the ter
nt~naJ bird would return to the field with 
,1 co_ud \Vhistle and sometimes briefly 
71°1:11 Bounding-SKK Flight before 
.1 •~ ting. Additionally, the Upright-Run, 

Wing-Raising, and Concealment were 
used to drive away trespassers, and vio
lent interactions would erupt occasion
ally. 

Variations occurred in the initial reac
tion of territorial birds to trespassers and 
depended in part on the stage of the 
breeding cycle and on whether the ter
ritorial individual was present when the 
trespasser first arrived. Paired males 
were more tolerant of outsiders in their 
territories for longer periods of time after 
mating had occurred. If a territorial male 
or pair returned to the territory to find an 
intruder present, the male u.sually would 
fly directly to thi; site of the intruder and 
proceed with agoni.stic displays. If a ter
ritorial male or pair was :.ilready present 
when an interloper arrived, an Upright 
posture was assumed by all individuals 
and was held for several moments before 
:mother posture (e. g., Crouch-Run) was 
assumed, or previous activity (e .g., feed
ing by the female ) was resumed. 

Defense of territorial boundaries fo r 
the most part involved Territorial Bou nd
ary Displays between r1e igh bors, though 
violent encounters were not uncommo n. 
Territorial Boundary Displays were con
sistently obser1ed to occur on ly ;dong 
those stretches of the bo undary line that 
separated one nest field from another, 
and in those " zones," the line corre
sponded to ,1 physical marker of some 
kind (e.g., a dead furrow , a road, a coyote 
path, a fence line , a ditch). Elsewhere, a 
certain amount of flexi bility existed in 
the territorial li nes. Those neighbors 
whose nest fields did not adjoin were 
never observed to engage in Territorial 
Boundary Displays with one another. 

A Territorial Boundary Display was 
initiated when a neighbor provoked an 
encounter by entering the display zone 
and walking along the line. The other 
neighbor then flew or ran over to the 
zone and took up a position opposite his 
opponent, oftentimes sidling towards 
him and sometimes with the far wing 
raised overhead. Encounters most com
monly involved just the males , but prior 
to the onset of incubation both members 
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of a pair were often present though usu
ally only one, member of each pair was 
directly involved in the interaction. En
counters usually were either male-ta
male or, more rarely, female-to-female. 
Only 1 male-to-female interaction was 
observed. When 2 paired males were in
teracting, the females either stood and 
watched or more commonly, continued to 
walk and feed. When 2 females were in
teracting, however, the males assumed 
an appeasement posture and performed 
displacement feeding while slowly but 
continually walking around about a 1-m: 
area. They displayed that behavior until 
the Territorial Boundary Disp lay be
tween the females ended. With the pass
ing of time on the territories, the inten
sity of interactions between neighbors 

• gradually lessened to · the '·point where 
full . displays were rarely· oqserved. Eri~ · 
tering the zone by a neighbor still pro
voked an encounter, but the bi rds often 
remained fart.her apart and engaged only 
in displacement feeding. 

DAILY ROUTINE 

Each day begins approxi mately one
half hour before dawn with reoeated vo l
leys of Whistli ng :ts individuai bi rds call 
out one after another fro m their roosting 
si tes. "Curlee Curlee" and "\Vheet 
\Vheet" calls mav also be heard but Whi s
tling is the mo.st common. Periods of 
qu iet are inte rspersed with such rounds 
of Whistles, but the vocaliz:.itions contin
ue until the birds begin their och e r daily 
ac~ivities. 

Duri ng about the fi rst 2 weeks follow
ing arrival, the bi rds are very active on 
their territories. There is rarely a peace
ful moment during the day as call s ring 
incessantly across the fi elds , birds fly 
bac k and forth across the ir territories, so
licitation and courtship begi n with a fre n
zy, and agonistic encounters occur fre
quently. Unpaired males are parti cularly 
vocal , and the majority of their ti me is 
spent maintaining a visible pron le. 
Paired and unpaired birds alike frequent-

ly move in and out of their nest fields all 
day long. 

Courtship displays are most frequent 
during the early morning hours from 
dawn to about midmorning, but common
ly continue through the morning'and into 
early afternoon during the initial period. 
Courtship activities by one pair appear to 
stimulate courtship activities in neigh
boring pairs (social fac ilitation) as fre
quently 3 or 4 pairs will be courting with
in sight of each other. Solicitation for a 
female by unpaired males also begins in 
the early morning, but continues 
throughout the day. All reproductive ac
tivity is, however, stifled during incle
ment weather as the birds tend to stay in 
the shrub areas where there is more pro
tection. 

:\fter about the first 2 weeks, but:· still 
prior to incubation, daily activities· be
come more routine. Territorial pairs usu
ally are in their nest fields only during 
the early morning, late afternoon, eve
ning, and night. During the day, they 
feed quie tly in the shrub are:ts wi thin 
their territories, occasionally coming out 
into the open for maintenance activities 
or to p ursue an intmder, or they are gone 
from their territories entirely, having 
moved to other areas to feed. Courtsh io 
d isulavs in oairs ..ire oerfonned almoit 
e nt.ire iy dnr.in~ the n·rst few hou rs of 
light. Paired bi rds have developed pat
terns fo r feedin~, cou rtship , :rnd mating 
ch:i.t thev :ollow routine!v . The unoaired 
males c~ ntinue :o mainta"in a hit;h profile 
as before, thou~h perhaps with a little 
less vigilance, and te nd to be much less 
routi ne in thei r activities .. \s the season 
p rogresses and a mate is still no t ob
tained, solicitation becomes more in
tense with each passi n~ femal e . 

All hirds usuailv leave their territories 
once a dav fo r se~eral hours (l ess fo r un
pai red m,{les ) during the heat of the day 
to feed in irrit{ated fields or in otht.:r 1re:1s 
of the Ha nford Site , and/or to loaf on is
lands in the Columbia River. The daily 
departure of a pair from their territory is 
ofte n p receded by "Whe.et." "Curlee," 
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and "Curlee Wheet" calls fur up to 10 
min while the birds walk and feed. Ac
tual Jcparturt- is initiated by the female, 
who takes off quietly or calling "Wheet 
Wlwct." The male assumes an Alert-At
titude, then follows calling "Curlee Cur
lt.·c·· and c.:atc:1es up with the female in 
llii.:ht. Commonly when a territory is un
.,ttcmlcd, neighboring birds will trespass 
H;1i.:r.mtly. 

Curlews return to their territories in 
hate afternoon and frequent the fields un
til they roost for the night. Occasionally, 
rourtship behavior was observed during 
the afternoon/evening period, but was 
not common. 

.\t dusk, the birds become very quiet 
on their territories as they walk and feed 
through the fields, :ind eventually none 
an: heard. As twilight nears, they stop 
anJ assume an Alert-Attitude often lis
tening and watching for several minutes. 
Then just at dark, they Hy quietly to their 
rt)(J~ting area (up to 100 m away) and dis
appear from sight. The same part of the 
field is used for roosting each night and 
1111:mbers of a pair roost 10-30 m apart. 
Whe reas territorial birds roost in their 
fields, migrants stopping over often use 

---~--~he ,treas of transitional vegetation bor-
. ·- t1t.•rin1! the fields. - -- ----
:,~~=-8y searching roostin~reas covered 

with unusually thick stands of cheatgrass , 
l w;1s ab[e to find oval-shaoed deores
~iuns in the grass with curle~v excr~ta at 
one end. The narrowness of the ovals in
dic:1ted that the birds do not flatten out 
0

~ the ground when roosting .is they do 
wnen concealing. I _had no way of ascer
tlining the head position during roosting. 

SOLICITATION .-\.ND INITIAL 
PAIR FOR.'viATlON 

~olicitation or call advertising by un
paired· males is seen in the form of 
~ounding-SIG( Flights and Ground-Call
tng. Those displays serve to attract a fe
mal~ and are important in initial pair for
rtlation along with the Scrape Ceremony. 

A male exhibits Bounding-SKK Fiight 

most commonly f!yinq in a path around 
the perimeter of his territory or in a fig
ure-8 pattern over the nest field, but at 
times no particular pattern can be dis
cerned. If a female is in his territorv, a 
male usually will orient his display 
around her. Bounding-SKK Flights may 
last up to one-half hour, but sequences 
usually are shorter. Frequently though, 
the birds will remain on the ground only 
a minute or 2 between sequences. When 
a male completes a series of flights, he 
Whistles as he lands. 

Bounding-SKK Flights become partic
ularly intense whenever a female passes 
through a nesting :i.reo.. At such times, all 
the unpaired males rise up and perform 
the display over their respective territo
ries. If the female is unpaired, she usu
ally alights in the nest field of one of the 
soliciting males but often does not stay 
there. Instead, she wanders from territory 
to territory walking and feeding. Once 
she leaves a male 's territory, he becomes 
less intense in his solicitation, landing 
frequently and spendi ng more time on 
the gro und. For re:,so ns not ap parent to 
me, a female would e ve.ntually remai:--i in 
one territory :rnd tol erate the ,1ssociation 
of that male fo r up rn a day, then move to 
a neighboring territory a nd male. She 
might switch back and forth :nore than 
on;e before a pair bo nd was fo rmed and 
she remained with one of the males . .-\ 
male persists with Bounding-SKK Flights 
throughout the first day of his association 
with J. female, and some were observed 
to continue the displays for up to 3 days. 
With each succeeding day, however, the 
diso[avs became shorter J.nd fewer and 
us~ally were performed only when tran
sients passed through the area or in J.S

sociation with other uair formation be-
havio~ · 

As a form of call advertising, Ground
Calling is performed by an unpaired 
male within sight of a female who is 
either associated with another male or 
who has recently arrived but is in a 
neighboring territory. The soliciting 
male walks slowly through his field in an 

I 

I 
I 
I 
I 

I 
I 



WILDLIFE MONOGRAPHS 

Fie. 20. Scrape ceremony of the long-billed cur
lew showing Bill-Down Display and orientation of 

the male. 

appeasement posture giving the "\Vhee" 
call. Ground-Calling usually is inter
spersed with bouts of Bounding-SKK 
Flight; it is also an integral part of the . 
Scrape Ceremony. _____ _ 

The Scrape Ceremony. is performed 
manv times during pair formation and in
volv~s ritualized Scraping. Initially, the 
Scrape Ceremony is preceded by Bound
ing-S KK Flight, after which the male 
takes uo a oosition across the field from 
an uno;ired female. in his territorv and 
perfo~ms Scraping behavior ~hile 
Ground-Callin g. Between Sc rapin g 
movements he stands in the scraoe and 
calls repea tedly. The female wai ks di
rectlv toward the male, often moving ,ap
idl y .. When she is with in about 10 m, her 
pace slows and the male assumes the 
Bill-Down Display posture and contin
ues Ground-C11l ing softly. The female 
then approaches the scrape and steps into 
it as the male moves out sideways still 
maintnining the Bi1l-Down posture. The 
female commonly Whistles as she enters 
the scrape. The male takes up a position 
with his body oriented perpendicular to,. 
and almost always behind the female 
(F ig. 20). Once out c f the scrape c:avity , 
the male usua1l y ceases to c:all. During 
initial Sc:raoe Ceremonies, the female 
often disol~vs a certain amount of a1r
gressiven~ss· towards the male and di
rects pecking " intention movements" at 
him. The Bill-Down Display of the male 
appears to dissipate those aggressive ten-

dencies, though the male may be ob-
served to flinch in response to them. . 

Whde standing in the scrape, the fe- ; 
male may change her direction manyl 
times, and each time the male will re- } 
position himself accordingly to maintain ; 
the original orientation. Also, while i 
standing in the scrape, the female may~ 
inspect it with the tip of her bill, make : 
Tossing movements, or perform Scraping' 
herself. Sometimes, the female Whistles 
during the conrse of those activities:· 
However, she remains in the cavity onJv '. 
briefly before stepping out, though sh~ : 
usually stands for a time close by before . 
walking away. Once the female has va
cated the scrape, the male slowly raises 
his bill and then his head as if testing the . 
female for aggressiveness before assum--
ing another posture. , 

Scrape Ceremonies may be repeated 
by the male numerous times throughout · 
the first day of association with a female· 
such that it seems all of her time is spent 
walking back and forth across :he fie ld in 
response to his calls. Some males stop -· 
only briefly during the day to rest or feed 
or drive out an intruder . 

. \t tha t stai;e followin g the ::eremonies, . · 
the ma le :1sually perfo rms 3 o un d in!;
SKK F ligh t .rnd the fe maie begins waik
in~ .m d feed in g. Gradual ly, th is lea<ls 
into the next phase in whicn precopuia
to rv -:i isolavs fo llow each Scraoe Cere
ma'ny , a~d · che pair bond be co~es well . 
establ is he d. Birds that arrive a lready ,: 
paired ~e<;in the ir courtship ;1ctivities ;it 
the next phase. 

COURTSHIP, \.1,HINC, AND 
PRELIMI.'.':ARY :'-JESTING 

Throughout this paper terms such .u. 
" courts hip" and " courting" refer to . 
eve nts leadi ng to ::opulation . After initial , 
pair fo rmacion , the Scrape Ceremony be-_ 
c: omes a prec:opulatory display. Scraping, · 
behavior eventuallv becomes d isassociat-
ed with mating a~d appenrs to be the' 
mechanism for designating the most fa· · 
·, arable potential nest locations. 
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:n,C' ""~le Scrape Ceremo~y i~ d_e-
• ,il .-c-1! In tiw pn:c•~<ling section m its 
, ,.n!~d with pair fonnation. The ?crape 
c ·rrq-uwny 1~ the same when per±ormed 
•• , prrcupulatory display with l ~d
,t.,1on1. flat• rn.alc <lt-monstrntes Tossmg 
fc-h-1\ inf while calf in~ the female over to 
1lw, IM"~t. Tussin~ behavior is widespread 
• mo,nit ,Jiort·hirds hut its role in court
,hitt l• unt.·crt.tin. 

Fullmidn~ the Scrape Ceremony when 
,he- 1n.tlr raise~ his bill o.nd head, he also 
,luwly r.ii,c, his wings- out to the side, 
.. ll.."1n1t'" the primaries. In that position 
l>CJ ·•l·,uitiou.sly'• moves around behind 
the, (.-uwlc and hc~ins Shaking. 

!mu.illy, the.• female is unreceptive to 
1J.., ,..h·anc:es of the male. She does not 
t1114'rate Sii.1kin~ behavior, o.nd either 
1t,m, In .1 Crouch-Run posture and pecks 
-4 lh<." nu.le ur mns away. The male often 
1-.anu<'1, <:hasin~ along behind, or cir-
1 line nnc: wav and then another in an ef-
1,..t In l.1kc up a position behind her tail 
••tfH"'' hc-in~ struck or gr.ibbed. Once 
the, fc-malc- is receptive to Shakin"' Shak
'"C l.i,h fiir :1liout 30-!5 sec be f~re the 
,"41.- -,1tt-111pts to mount. \lore time is re
. J'ltt,-,1_ lwwever, before the femal e be
''~ lolcr.111t llf \lou~ting behavior. 

~- \ {:"Utu.1!1:.:. the f e111ar~-- oerrni ts s hak-
. '"1 .1nd \1.auntinl!,+>u~; out fro m un
-!.r" thc -111.1I~ bdore <cn"otdation occurs. 
,.1w;- 1!.rn· t11ms i·n -~. Cro~ch-Run posture 
.,_l ,tm• .. tcns the male . The male usuall v 
·'-~ riot 1x-r.1ist with courtship at th~ 
htn(O t t . 

, ~•1 tnc.•s a~ain later. At that stage, 
~ ~'it.-r-.ipc Ceremonies are followed b:,, 

••nm~ liy the male (instead of further 
•7;hlup•• Th~ Tossing often begins 
• ' .. Ilic ft.male is still standing in the 
...-r~p,c:, .ind \.-untinues unti l after she has 
• ulc-d .iw·,,,,, I "cl • . !mi ~. - n aa 1t1on, mating a t-

\>h .in: sometimes made without the 
ri•T"T~d1ni: S C 
1~ h crap~ eremony . . \t such 
,t.., in.:, c: fi~ruruhrp-Run is displayed by 
~ •!u"~h 0th owed by Shaking. The point 
Ta"in ~ e _Scrape Ceremony (with 
cw.-' ~ hav1or) changes from a pre
. ---·'-"1>r.· beh . 
ti,qq bt,'1.4. . avior to a nest site selec-

vior is vague. A gradual process 

closely associated with the courtship/ 
mating sequence is involved . 

The final phase occurs when the fe. 
male will tolerate the entire sequence of 
behavior from precopulatory displays 
through coition. Once that phase is 
reached, the Scrape Ceremony becomes 
isolated from courtship displays which 
are then preceded by the Courtship-Run . 
(The Scrape Ceremony will be discussed 
further under Nest Site Selection.) How
ever, a male may still be unsuccessful at 
his first mating attempt each day, and 
therefore repeated courtship displays 
still occur. I did not observe more than 
l copulation in a pair on any given day, 
though some males would attempt 2 or 
more. 

NESTING 

Nest Site Selection 

Scraping activities result in several 
scrapes , usually in one general area of the 
nest field with 2 or .J occasio nally bei ng 
found within S m of one another . .'vlost of 
those scrapes ,1re used re peatedly d uring 
Scrane Ceremonies and one of the:n be
com~s the nest, but the means by which 
the actual site ls se lected is not clear. 

Once Scraping behavior has become 
distinct from co urtshio behavior. each 
Scrane Ceremonv is ·fo llowed bv the 
male· Tossing whi.le the female wa-nders 
aw ay. Once the nest si te is se lected, 
Scrape Ceremonies cease but Tossing 
continues as the method fo r li nin g the 
nest cup . 

Commonly, du ring the process of r1es t 
site selectio n, J. bird was seen Tossing 
and missing '.he scrape al together as a re
sult of either misorientation or standing 
too far awav fro m the site. Presumablv in 
the latter ~ase, the ma terial tossed° to
wards the scrape might be picked up lat
er and tossed into it. Even with repeated 
use and Tossing oy the male, however, 
the scrapes were never substantially 
built and usually were devoid of nesting 
material when the y were abandoned. 

, ) 
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Subsequent Scraping behavior undoubt
edly removed material previously placed 
in the bowl. 

During nest site selection, the female 
often performed Scraping and Tossing 
during the Scrape Ceremony, and I sus
pect that her behavior ultimately deter
mined which site would be used. During 
that period, females were observed to 
start scrapes and perform Scraping be
havior without the accompaniment of the 
male. A male was· never observed to re
spond to Scraping initiated by a female, 
but rather continued with his present ac
hvity. On the other hand, neither did the 
female c:ill to the male or otherwise ap
pear to be trying to attract his attention. 

,Vest Constructi_o_T!__CJ_nd Materials 

The nest is initially formed as a scrape 
during a Scrape Ceremony. The bowl is 
made deeper with subsequent Scraping 
and with repeated bill poking. Improve
ment in the fo rm of added nest material 
by Tossing is made throughout the layi ng 
oeriod. 
• The nest cuo is lined with whatever 
material is avaiiab!e•in the immediate vi
cinity. C,eatgrass leaves and culms are 
the most common and are used alon~ 
with rabbit :Je!lets, small stems and 
twigs , seeds . C,tnada goose Branta can
adensis excreta, and misc.:e!laneous litter. 
Occasionanv, a smaJ! stone was fou nd in 
a nest ,tiong '.vith the e~gs. Considerable 
differences were noted in the amount of 
care taken to construct the nest. Some 
nests contained sparse amounts of insu
lati ng material :t~d bare soil could be 
seen in the nest bottom. Other nests had 
thick bottoms and wails that afforded 
more protection to the clutch. Generally 
too, nests were more substantial where 
nesting material was loc.:ally ahundanc 
than where nesting material was sc.:arce . 

Incubating birds often pic.:ked up near
by material and plac.:ed it in the peri meter 
of the nest using the same nest huil<lin v; 
movements as in Tossing, exc.:ept that the 
bird is in ,1 si ttin~ position. That ac.: tivity 
is essentially the same as the Side-ways 

Building movements discussed by Grauj 
(unpublished dissertation) for the mou°' 
tain plover Charadrius montanus. InClJj 
bating individuals also reach out and pi~ 
up material, then drop it directly in front 
of the breast in a forward and back mov~. • 
ment. As a result of these nest buildin.g 
activities, the brim of the nest becom~ · 
slightly elevated above the surroundings,; _ 
Eventually, the area surrounding some 
nests becomes completely denuded of 
vegetation and li tter. 

Scrape Size 

Fifty-nine scrapes were measured for 
depth and diameter (major and perpen
dicular axes). Depth in millimeters (58 
scrapes) was x = 46.04 ::: 10.67 SE with 
a minimum of :23 mm and a maxim.um of 
66 mm. Diameter in millimeters ( 118 
measurements) was x = 201-.16 = 37.04 · 
SE with the smallest measuring 130 x .; 

130 mm and the largest :?.75 x :245 mm.'. 
Those measurements are similar to those· 
reported by Graul ( 1971) for 1 nest (di_: 
,rn,eter 190 mm and depth -¼5 mm) and 
bv Silloway (1902) for l nes t (major axis 
about :220 mm, minor axis ,1bout 153 mm, 
and depth abo ut 51 mm ). The variation 
in scrape d i,tmeter probably is a refle(c• 
tion of the , ize of the bi rd tha t made the 
s<.:rape. Depth probably varies with the . 
exte nsiveness to which th e scrape w:i.s 
fre(luented. 

.Vest Site Clwracteristics , 

Evidence is accumulating that bi rds · 
base their choice of habitat on features oC: 
the environment such as slope of the~ 
ground and struc.:ture of the vegetation -
rather :han on the plant species prese nt 
(\Viens L969). 

Vegetation Type 

All nest fields were of a ge neral <.:h eat· · 
grass comm unity of 1 of :2 types. The first. 
type was ,L <.: heatgr,:ss/Sandherg's blue- _ 
grass assoc.:iation and the second type was 
ch~atgrass with no ac.:co mpanying bl ue· 
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f UC & 1-Tu1'AI. C11\·t:1uc:1-; (%) ASD FREQUE:-.CY OF OCCUl'J\E:-.CE (%) OF B110.\WS A.'lD POA IN 2 TYPES 
,,. ..... ,r nt:1.us. ll,\Sfl)Kl) SITE, SOtrrHEASTER.'I WAS!ll :-CTON. ALL VALUES ARE ~IEA.'lS : SE 

-., l..c-1,,rom 
,,.,j /1, .. ..,.,, lrdon11n 

r .. ...... 11 ... m, 
c ,:J f ,,. 11,n,llwr~il 

6.7: 2.2 
65A: 10.9 

16.6 = 4.2 
4.6: 2 

t.T"•"· T .&hie 5 summarizes total percent
.. ~ ,vvt-r.&~t.• and percentage frequency 
,rf "'-'t'urr~nce of cheatgrass and Sand-
1,n,c', hlm•i.:ras~ for those types. Various 
rc,.;_. ;and/or .~hml>s in very minor quan
hf~ were associatt!d with both types. 
I ,.l11·r t·ht·ati:r.1ss communities (e.g., those 
1h .. t 111t.·l11dt.• a prt·ponder,mce of Jim Hill 
1n11,1.ud) ;111d other grass communities 
It< 1 .. lil11dmnch wheatgrass stands ) were 
""'' 11tllizi.-d by curlt!ws for nesting. 

0( ~ l nest fields (or areas ) identified , 
!\ 1~rd wt•re c:heatgrass and 15 (71%) 
•rrt'.' L·he:ltL:rass/San<lbert; 's bl u egrass . 
I h1 1lw ll.111ford Site, all J. reas wi th cheat
, r.1 .... S.1mll1cn.:'s bluegrass fie lds in them 
•rtt< 111ilized by cu rlews, whe:e:ts manv 

. .-~•r .i ... 11r just t: ht·at1Zr:1ss were never us ed. 
-::~.u. tl1t,• iu: :s t fic.:ld ~, the aver:i.ge height of 
· ~ 1i.:r.L,~ was lt!ss than ·100 mm. Cheat-

~~ _---,;~ .. _-..-11i111s :ire robust, le:try,'and spread-
~-,-i,n_."' uppose<l to e rect) and the panicle 

1
• drn,~c and drooping. I t cove:s the 
~u.ui •mu:h more effective lv than Sand:~r:.' hlm:-.:rass (see Ta b!~ 5). Sand
'"'"" ~ hlue'.-,rrnss has verv slender erect 

Ml.Jin~ that rise from a tuft of very fine 
~ . l~J foliage. It averaged about 200 
~ 111 hci~ht in the nest fi e lds, notice-

' Y ~llc:r th;m tht! cheatgrass , but due to 
th !inrncss probably did not present a 
~h~J h.i . th b ' 111thc-n:- mer to e 1rds. fn addition, 

chcat~.iss .ind Sandberg' s blue
~,, ~·ere associated, the grass clumps 
~ rnore w·d l d . ~ lii..h . 1 e Y space w1th mosses 
tr~'-' J. ~ns tn between, and the cheat
Vt- :u not reach the densitv found in Th uf Pllre stands (see Tab!~ 5). 
~,~~~e~rd~f grazing on breeding bird 

:.in ivers1ty in a prairie com-

Fnequenc.7 ot 
occ,,~nc~ 

i2.7 : ~5.i 
100: 0 

IH: 7.:J 
56.J = 18.5 

13.6 = 1.6 
92.2: 2.8 

Bro,nw 

Frequency of 
OC'C'UtTenCe 

93.5: 5.8 
99.5: 0.5 

munity were evaluated by Cole and 
Sharpe ( 1976). They found that both 
species diversity and total density were 
increased for their grazed study site in 
part because long-billed curlews were 
absent from their ungrazed study site. 
Work done by :\-1. ~-L Tremaine in ~e
brasb ( 1976 pers. comm.) supports those 
observations that long-billed curlews 
may be restricted to such grazing areas . 
Wolf ( 19:31) confirmed a preference for 
short grass. 

In summary, long-b illed curlews prob
ab ly se lec t si tes bec:.1.use of the shortn ess 
of the ve ~e tatio n .rnd ;t!so th e ::i pac:ng of 
the grass cl umps . Because they re ly on 
camouflage fo r protection of the eggs and 
thems e lves duri ng incu bation, the short 
grass pres u ma bly all ows fo r better visi 
bil ity of approachi ng dan ger J.nd the ir
regular pattern of th e gras s clumps com
plements the ir cryp tic co loration . 

Slope of the Ground 

Long-billed c:.irlews usua lly select rel
ative ly Hat areas for r.est ::; ites, but some 
nests were found in loc:ttions where the 
ground is uneven; e.g., on top of a dead 
furro w (J nests) or on , l roads ide fu rrow 
( 1 nest ). Wolf ( 193 l) stated that the ide;1l 
location is on :.1 s light rise of ground, and 
Crnul ( 1971) found the nest he observed 
at the edge of a large valley adjacent to 
a gently sloping hill. I found J nests on 
a slight rise of ground, but most nests 
were toward the southern edge of the 
field regardless of slcpe. In fields with :.m 
east-west major axis, the nest was located 
in · e ither the east quarter or the west 
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TABLE 6.-A COMPARJSOS OF THE OISTA.'JCE (CM) 
TO THE NEAREST CONSPICUOUS OBJECT I3£TWEEN 
DIFFERENT SCRAPES OF THE SAME 3IRD. 0 L"IDI· 
CATES TH.AT THE SCRAPE WAS ACAL"IST A .:ONSPIC· 
UOUS OBJECT, ANO NA INDICATES NO OBJECTS IN 

THE VICINITY OF THE SCRAP!: 

Scnpe No. 
Bird 
no. l J • 5 6 

l 0 NA NA NA NA NA 
2 0 0 0 5.5 300 NA 
3 NA NA NA NA NA :--IA 
4 0 41 :--IA NA NA '-IA 
5 NA :--IA NA :"-lA :-IA N.\ 
6 0 0 28.S 
i 136 120 il :?46 

quarter. On the 100-H/100-O study site, 
the overall slope of the ground is do,\.·h
ward to the Columbia River to the north, 
and so a southerly nest site gave the bird 
a sweeping view down the field. But un 
the .300 Area study site, the direction of 
slope in each field is variable and the ad
vantages of a southerly location are not 
readily apparent. 

Proximity to Conspicuous Objects 

Silloway ( 1902) fo und se•1eral nests be
side pil es of dri ed cow manure, and Sug
den (1933) included a pho tograph of a 
long-billed curlew nest adjacent to a oile 
·or horse manure. C1meron (1907) n~ted 
that curlews look so !ike "buffalo chips" 
as co be easily mistaken for them at a little 
distance. In areas heavily gn1zed, and 
the refore covered with only scant ·1ege
tati on, the ~election of a si te next to a 
manure pile would seem advan tai.;eous 
by making the incubating bird less con
spicuous . 

On the Hanford Site, distances from 
scrapes to th e nearest conspicuous object 
were measured. The most common ob
jects were old b ig sagebrush li mbs , rocks. 
bare dirt mounds , an<l deaJ furrows. Oth
er items were a steel cable, a ho rse ma
nure pil e, a rusty 5-gallon can,. an old 
tumbleweed, and a la rge hunc.:hgrass . 
Twenty-two nests (37%) were within l m 
of an object, 18 nests (31 %) were within 

30 cm of an object, and 16 nests (27%) 
were against an object. 

Individual birds were not consistent in 
selecting scrape sites in relation to con
spicuous objects (Table 6). However, I 
was unable to make comparisons be
tween the nest sites chosen by the same . · 
bird in different years, and individuals 
may be more ,:onsistent in their final 
choice. Of 59 scrapes, 14 were used as 
nests and 9 of the 14 were near a con
spicuous object. In general, though, con
spicuous objects are in short supply in 
the cheatgrass fields on the Hanford Site. 
Surface rocks and sage stumps were re
moved when the land was fanned, and 
there are no grazing livestock to provide 
manure piles. Those objects present are 
widely scattered and some nest fields ap
pear to be without any at all. Therefore, 
the tendency to select a nest si te ·close to 
a conspicuous object may be limited by 
the availability of such objects. 

Presence of Other Curlews 

The presence of long-billed curlews in 
an area undoubtedly se rves to attract co n
specifics to the site ,md incre:1ses the 
probability of obtaining a mate, :n addi
tion to the survival ,:alue ,1fforded in a , 
group s ituatio n. T e rrito r ial beh avior 
., paces :he birds over ,l 6iven :1rea, bu t 
even thoul!h definite bou ndarv lines are 
established, nests :n ne ig-hbo.rin g fi elds 
were never adjacent. The nearest nei~h
bor nesting distance was ~50 111 ;tt the :300 
.-\rea studv site. However. in oartic:.ilarlv 
fav orable ·habitat, there is a t~nc.iencv fo"r 
oairs to nest within si1:?:ht of one another. 
:--Jests in other are:is \~~re .SOO m or more 
aoart which concurs with Forsvthe ( 1970) 
\~ho fo und nests :1bout -!62 m ·,tpart. 

.Ves t !Jer.s ity 

Sadler and \ [aher ( 1976) L· sti mated ap
proxi mate ly l pair of breed ing curlews 
per 6 to 7 km~ of suitable habi tat in Sas
katch ewa n. ;\/esting d ensity is muc:h 
h igher on the Hanford Si te. F ifteen ter-
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11,, .. ,,w• were iclcntified at the 300 Area 
,t,,,ify ,Ire that encompasses only 10.36 
lffl'. Tl1C" 5. IS.km= 100-F study site sup
r,"1•"" IC".ut J tc:rritories, and the 100-H/ 
ic.o.D ,lie {15.-48 km:) supports at least 
10. 

O,ffrrt"nl·1.•-. in nest density can be at-
111l,11k·d tu dilTcrt·nces in habitat and to 
1r111torl.1lity. Each territory must have 
,u1t.1l1lc ;&tt':L'i for nesting and chick rear
inc ,~c indt1de- adequate food, cover, 
AIM.I ,heller. The JOO Area study site sup
Jlllf11 the hii.:hcst nesting density of cur
ie-•• l~use the habitat there is prime. 
\,ac,h 11 not the c:a.-.e at the other study 
•ile-1, .ind <."1>nscqucntly the nesting den
ultr, Jtt' lower. Tht: prairies of Saskatch
r•.m wlkrc curlews occur are much 
,...,'" -..~!It th.111 the area at Hanford, and, 
rf,ndorl", one c~pects to find differences 
111 bt"N"dini.: density . 

EGG L-\Yl:-SG 

L:yillg Bchm.: ior 

rie •.~ • .- in Ti1c l,chavior of J fem al e s was oo-
:-;,ct ,:un- •~ ·t"d during egg laying and was s imibr 
,ses-'-h_l' in r.M.·h_~;.isc: the fema le .moroac hes the 
in .a id ,- .. :_ ~Lln.'.l.·-Hhin a mete:-, st,{n.ds alert mo
:ed · .. .i - _ _ '".'Cltuil9-::1h~n steps into ::he bow). She 
:c- n a\' !\l f • ----~: ;i;i,c ~H\~l:5 the nest looking and poking 
rea. 1

' .,,"111<f with her bill, and sometimes toss-
ine ~ :tn· ~ llr pulls additional mate ria l ins ide. 
~ :ie ld, O,"'""" th.it is completed the female set-
~ nl:' i!.!h- tic, into the bowl and s'its quietly . .-\fter 
th e J OO 'b<- c.-.. ,.. i~ !·1·d th • ' · · h 

.... J • 1 , e [ema1e rises trom t e 
ic ulad~ ~,_ .u,d l>t:,tins Tossing while still stand-
·ncv fo r in< 1n the bowl. Eventuallv, she steps out 
.!wtllt'r. °' the nest_ hut continues ·tos sin g benind 
>r r1wn· ~ lo the side for 5-10 min. T ime soent 
: (19701 

"Cl thc nc:,;t · th 3 b d. U. 25 
1
~ ~ c;1se~ o serve was 

rt. _1 h• and 8, mm. Tne ;:ma! eg(7 in the 

ted ,l l,-

ln S;.1:- 
mu<.: ll 

~n te r-

outc w·,s I 'd d . th o ...-.e1 • · ru unng e 87-min obser-
1. . 

0
~• and the onset of incubation may 

,..,.~ tnlluen d th 
Clfl th ce e extended time spent 

c nest. 

: laying has started, both birds be
!lu Yery attentive and return to the nest 

m~rous tim th h 
In~ ,u h .. es rou~ out the day. Dur-

e "'1s1ts, the bird usually steps into 

the nest bowl and stands over the ~ggs. 
sits down, or alternately stands ~nd sits. 
When standing over the eggs, the female 
usually assumes a body posture essen
tially the same as that described for Ap
peasement. On 2 occasions, a female was 
observed to be call ing softly while stand
ing in that position. The Bill-Down Dis
play is performed by the female when 
and if the male approaches her while she 
is standing in the nest bowl, and termi
nates as soon as he moves awav. Males 
were never observed to stand ov.er a nest 
for any length of time, but females would 
often do so for up to 30 min. Either bird 
might sit on the eggs for 1-2 hours during 
a visit. 

Tossing behavior is close ly associated 
with nest attentiveness and occurs a long 
with repeated visual and tactile inspec
tion of the bowl and its contents while 
the bird is in or around the nest. Tossin g 
is also performed j ust before a bird steps 
out of the nest and aga in be fo re it moves 
away fro m the site. -

Courtship continues during egg layi ng, 
but matini; attempts we :-e obser1ed to be 
success ful onl v on thos e ;no m in i:rs when 
an egg was not laid. T he layin g of the last 
egg in a clutch was observed in l pair, 
and in that case the last cooub tion was 
seen the da y be fo re . · 

Clutch Initiation and Laying Inten;als 

Oates for the laying of first eggs were 
calculated by backdating at hatching, al
lowing :28 days fo r incubation (Graul 
1971) and 6 days fo r laying. \ -los t cl utches 
were in itia ted within 2.5 weeks of when 
the first clutch was started. In 1977 , 1 
clutch was initiated unusually late, 23 
May. 

Eggs were laid in the early morn ing 
hours (within 2 hours of dawn) on alter
nate days. I was able to record the inter
val between the laying of 2 eggs (the first 
and second) in only 1 case, and it was 4i 
hours and 25 min. Graul ( 1971) reported 
a case of .J eggs being laid over 4 days 

, . ...... . . f:7 V 
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F"rc. 21. :--/ests of long- billed curlews wi th c.:o m
pl o,te c.:l utcnes . Upper. P7oximity to .1 c.:o nspicuous 

oiiject: Lower, Usual .irrani;o,ment o t· e,:gs. 

and a minimum laying period of .5 days. 
Forsythe (1970) observed e~g laying at 
::.-ciay intervals. 

Clutch Si=e and Egg Description 

All nests in which incubatio n was ini
tiated contained 4 eggs (F ig. 21 ). T hat is 
the number ~eported as the usual clutch 
size fo r long-bil led cu rlews (e.~., Bent 
1962, Sugden 1933, Woif 1931). 

The eggs are well described in the lit
e rature from the ear ly 1900s when oology 
was popular (e.g., Bent 19'12. Shufel<lt 
1913). Those descriotions indicate a con
siderable varia tion · in shape, prevailing 
ground col or, and spotting. I also found 

that to be true, though most of the eggs 
had either a light beige or a pale bluish. 
green ground color with chocolate col. 
ored markings. The dark markings can be. 
bold, large blotches or fine, small specks, 
or mixtures of the 2 (Fig. 22). However, · 
unlike what Bent (1962) reported, there 
was a tendency for the markings to be 
heavier and more numerous at the big_ 
end of the egg. I have· no evidence that 
individual females tend to lay eggs with 
a distinctive pattern, ·and single cl utches 
contained eggs that had both ground 
colors. 

Two eggs weighed soon after laying 
weighed 73 and 71 g. Table 7 sum
marius the egg weights from 4 cl utches 
and groups them by \veek. 

Egg Losses and Re!iesting Atteinµts 

Coyotes and black-billed magpies Pica . 
pica were the majo r predators and were· 
particularly ,1dept at loc;iting nests, es
pecially if I had p~eviously approached 
the nests. Ravens and Paci.fie go pher 
snakes Pitu oµhis meiu nole ucus catenifer 
were probably next in importance; bad: 
gers Ta~idea taxis may .dso have been 
~ffectual. 

If the .1est is loc;\ ted hv a \!round ored
;,tor, the birds ' initial r~soo~se :s De:n• 
onstratio n, followed by dis placement 
fee<li ng ,ome distance ,L way while call
ing a rapid " '.Vhe~-whee-wheet." '.'Jo ;i t- .. 
tempt is ma<le to dri ve th e predator away · 
from the nest. Flving threats are directed '. 
toward avian predators that enter the ter--: 
ri to ry, ;ind a curiew will not hesitate to .: 
<l rive a black-billed ma1:,rpie or a r:iven :, 
awav fro m the nest :; hould it be located. · 
If a black-billed magpie pec ks one of the• 
eggs in the nest, the curlews aba ndon the~· 
enti re cl utch ('-! observations ), but as a r:1- : 

ve n ma y Hy away fro m the nest site with, 
an eg~ (2 observations; , po~sibl y the cur·· 
lews co ntinue to attend an v that are left 
behind. Pacinc ;;opher .rn,;kes are com·. 
rnon on the Hanford Site , ,ind in the sand-, 
hil ls region of :"Jeh raska, hullsnakes Pi- ;. 
tuophis me!anoleucus .rn 1Ji are a major. ' 
predator and rai d nests for the eggs of:. 
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Ir the l"'" · 

~le blui:~ 
fo1ate ,· ,,1 
fl~S <:an [,. 
1,i l Spl'd, 
Howl'\"t•r 

ited, thl·r , 
i!1 l!S to l·, 
, t - the Ii :~ 
!C!1C:e tfi ,,: 
e ggs wi rf 
~ 'd ut<,'11C' • 
, g ro11 11,: 

e r lay i11 , 
I ..:i.lllll · 

d utd 11 ·• 

;Jies ~ .. 
:n<l ,,·,·r , 
e'.. CS , (" • 

J roac!i, 

1 .. ,..1, Ii~.- tf1c Amc:rican avocet and the 
t.wac -1,tll<"tf <:urlcw (Tremaine 1975). 
c ·.'"~111r-ntl)·, thoui.:h I have never ac-

P .,, 
fq.aJh· ol"<"rn·d su1.:h, I suspect 4 acme 
c-.,,J~t qa.1.kc·, .ire predators on the cur-
1., ... '""'" .,t I Linford. Their impact, how-
n ~, I, diJii1.:11lt to :L~c:ertain . 

If ~i:,lu.•11~ rt•111:1in in the nest :.1fter it 
lw, ''""" tlt·,troycd, as usually is the case 
t..Jluwini: pn•dation oy a black-billed 
oill,IQIC-", the female curlew will often re• 
-ltt' ch<'m !n the same manner as shells 
.,.- fl:'mu'lo·~d following hatching (see 
II~ htn,t} • . -\n aherrant form of shell re
-.al I, ~ho oftl'n displayed in which 
''•• (r.m..ilt- pi1.:ks up an<l crushes the 
,l.rll, 1..-twc.•t•n hl"r mandible;;, dropping 
,t-.. fr.1i:111t•11t~ in .ind around the nest. 

.;up li~·· 
:u (i_'ll tl;. 
(.' ~: .1-:..1 

In l'l77, .'; nests that had been located 
,lu,t:ii: :ht.• l'l!lo: layin~ period were de
,t,,"·r1i prior to the onset of incubation. 
n,~ of rftmc: losses were attributed to 
.. ,.,,.r, .rnd :! to hlack- liilled magpies. 
1 >-.h, 1 r1nh Wl"rl' fo1111d d urin~ that pe
.,. •I 111 l ' i7{i .111d both were destroyed by 
' i .- ~ !,died 111a1::iics . 

I .,nt: -1,dl .. d 1.:11ricws d o not :tooe:ir to 
•~-,c , 111u: their first attemot h·,;s been 

_ ·-- ~:~-l_1 trd. llowevcr, [ d id observe l fe-
- ! I I . . . II 

1d pr,·,1 · 
:s D 
:ce n1 t•n! 
:de cdl 
· • :--,·.; .1( 

:o r a\\,: ' 
iireLi,-,: 
· rhe :l'r· 
; i tat!:' i•· 

,l ra, c :: 
loc:: tt•,I 
e of th• 
d on d:•· 
· ·s ·t r.:· . • , • • I, 

~te \\ ·i t ,• 

:.he cur· 
.ire k t! 
·e cortl" 
: e .:;and· 
··es f i· 
:" ll t;Lj1 '

1 

1_1 1 ~~gs 

_ _ ~ ...... -..iv L'\!\! m a secona scrape to ow-
-·· 7'~hr dt.·,tmc.:tion of the nest :iv a black

... l1"J m..ar...,iic:. The nest contai.ned onlv 
1 ,..~ -1t tht.• time of destruction, which 
- ... P~'"''"n.1hly the first one laid. The ~-, ! . h 

~- ·-'" 111 t c: scrape was also pecked by 
• ·•l..·1' -1,dl,.-J mag-pie and no further lay
..... .itt~mpts were observed. 

I:-:cus.-1.rro~ 

1 1~ inc:11hatiun period for the !ong
f7 ~ ~-urlc:w h,L-. been reported once bv 
~:,' 1971) :lS 27 days and 14 hours (::::9 
,:,I the, :tween the laying and hatching 
~·'" 1: ~t i:~. As the start of incubation 
1 ~n _nuwn for all the successful nests 
,~ ncd, [ was unable to verify those 

,,..~~la~u~s at 2 nests indicate that 
- tn..i c initiates incubation on the 
--•11n~ follow · th t . ,. 
~ Bo h . tng e aymg or the last 

< male and female tong-billed F'rc. :!2. Examples of eggs of the !oni.:- b ille<l cur• 
iew showin~ variation in ~ha pe ..L oci markin gs. 
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Fie. :?3. Normal incubation posture of the long
billed curlew. 

curlews share in incubation duties, but it 
takes a da:,· or 2 for them to establish a 
routine of nt::st relief where the female 
.sits during the day and the male sits at 
n ight. Prior to that time, they may ex
change places several times during the 
day, and the male may actually incubate 
more than the female. On 1 occasion dur
ing that e:irly adjustme-nt period, a female 
w.is observed to supplant the male from 
the nest by performing Wing-Raising. 
.-\]so during those first few days, the birds 
tend to fly off the nest at the slightest d is
turbance. Once the incubation phase is 
undenvay in an area, the fields are much 
quieter and only the unpaired males and 
transient individuals participate in ex
chan ging Whis tles at dawn. The b irds re
main relatively quiet unless d istu rbed. 

Behm.:ior 

The !10rmal dayti me incubation pos
ture is an alert. head up posi tio n \ F ig. :23). 
During inclement weather. however, the 
incubating bi rd modifies its posttire and 
sits with its head low, often below the 
level of the grass . Birds usi ng that low 
posture frequently raise the ir heads up, 
look around, rhen sink back down. In the 
eve ning, just hefore dusk, the male ducks 
his head presumably in tha t sam e low 
position. I was unable to observe the 
bi rds at niu:ht but assume th e mal e re
mained lo~v on the nest throughou t. 
Shortly after dawn, the male may slo wly 
ra ise his head and assume the normal 
head up posi tion used during the <lay, or 

he may remain low on the nest until re. 1 

lieved by the female, popping his heac 
up in response to her calls. In hot weath. , 
er, the attending bird sits with head helc .· 
high and pants. '. 

During the day, the incubating aduh · 
adds nest material to the rim of the bowi •" 
in an idle manner, though such activih- · 
is sometimes more pronounced at n~ 
relief time. The incubating bird also fre. 
quently repositions itself to face a differ- ' 
ent direction on the nest. Sometimes tht• 
bird accomplishes that by nestl inr 
around while remaining seated on ~ . 
nest. \-(ore commonly, the bird rises, 
pokes in the bowl with its bill (presum- ' 
ably to rearrange or rotate the eggs), aOQ 
then turns to face a different direction. 
Occasionally, · the breast feathers a~ , 
preened at that time. Sitting dcwn again 
however, usually is protracted,as the bin: · 
repeatedly attempts to settle over the . 
eggs. The incubating bird usually is 
quiet. though Whistling from the nest is , 
common at nest-relief ti me (see belowj. · 
Whistles are also occasiona lly exchange11 
between neighbo rs , :md a si tting bird .: 
will Whistle at a trespassi ng curlew if its 
mate is no t presen t to de fend ~h e terri- · 
tory. 

To rise ::-om the eggs , the inccibating :.. 
bird ti ps fo rward onto its b re:1st bringin( , 
its legs up heh ind. th en pushes itself up . 
. ind hack with ch e tip of th e bill unti1 th.c · 
fee t are re~ain e ci. \Vh en -~ettling onto the ' 
c~gs, the bi rd Srst lowers itself onto the 
breast with th e wi ngs .,lightly awav :rom 
the bodv. The re:.i r is then lowered ,ls ~ e " 
bird si~ultaneously squirms inco pos~ : 
ti on and adjusts the win~s individually. 

During the day w hen the female is ia
cubating, the male may or may not bt 
present on the territory . Some male1 . 
leave fo r only 1-2 hours, spending mo)i -, 
of the day teedin~ wi thin the territory, . 
whil e others ure :;o ne 1111til nest rd id : 
ti me and leave the female to fend fo r fl t'!" ' 
se lf. Whe n the fem ale is relieved in tht' . 

afte rnoon or evening, sh e usua lly lea\'ef 
i1i1me<liatelv fo r the river o r another fei:<J. • 
ing area an<l does no t re turn nntil dusk: . 

' :r 
' ~ , 

:·:.. 
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, ...... :-f,1:A: wr.u:IITS (c;) OF LO!':C•BILLED CURLEWS AT VARJOCS STAGES IN l!':CIJBATION, 1 HANFORD 
SITE, SOUTHEASTER..._ WASHl:-:CTO:-. 

tl..lll!o' 

' 1 
l 

• 
11 .... 9 

I . • 
' • 

1 i...,,,a. C 
I 
~ 

' I.__ U 

I 
J 

' 

64,6.'5 
62. 64 
64, 6.1 
64, 64 

i4, il 
iO, 68 
70,68 
i3, 71 

6J 
65 
65 
64 

Thinl .,....,. 

6J 
6J 
64 
64 

67 
64 
6J 
6i 

59 
61 
61 
62 

6i 
60 
62 
65 

Plp1Hnc 

66 
64 
6J 
6i 

58 
60 
61 
59 

61 
58 
58 
13::. 

67.0 = 0.5B 56.6 = 0.82 63.3 = 0.51 6U = 0.89 

--...... _. ~, h., •~lr: oi 1nL,1h,;1t ion <.~.1 icul..ltf"'CI hv bacir:d:1t1n'C. · · ·--"-- \ -J,. •~ ,..,,.,1Cht"<l ~ -,~ J unn'( the, 'i erond "'°'e-ek. 

···:: • ===- =-··· 
· -~~.Jr;.::;.m .lt::1}i{1i, the morning before :;-tween 2 big sagebrushes and rested there 
•~in~ ru. inwf~tt! for the res t of th~ _Jor. 20 min before departing. 

- __ ""! "I"!',..:.,;:,..,..~.~"?:-=--~~~ -: T vpi cally , .it changeover time the in-

~est Relief 

\~,c rdit·f ,x:curs about the same time 
r.,~ h ,Ly fur any ~iven oair unless the 
... .,h u· b . 

1 ,•, ~ ,,tur e<l. For example, nest re-
... ,)., ""e p.iir was de laved 2 hours one 
~"1' bt.~:u1se ,1 Swai~son 's hawk Bu
::-° "~t11PHtmi was perched in a tree near 
-"C°lf :le',( Th • ~ I l J 1,; c 1ema e cur ew wandered 

""'? ~ L wn ~c field displacement feed
-« ~n. w;.itc~ing until the hawk left. The 
;:::"~cn.in~e period was either be
-.! IUll. ~<l _0630 or between 0900 
~ E~ening exchange periods 
~ j' .is de:irly defined but were ob
,. ""4:- ,:~·een 1700 and 1930, although 
1ta ~lac-, c-1 hrt day a male was observ.ed 
~J,~rcl ~ 

8
emale at 1343. The female 

>' ew to a · shady spot be-

.•""=: · 

coming bird Hies into the nest field and 
Whistles as it aligh ts . The incubating 
bird answers the call with a Whi stle from 
the nest. The incoming bird the n walks 
or flies to within .ihout 15 m of the nest 
The incubating individual flies directly 
orT the nest as its mate approaches , and 
!ands elsewhere in the fie ld. Departure 
from the nest is generally in the same 
direction each time, and on 1 occasion 
a male was observed to rotate 180° on the 
nest before Hying off. The incoming bird 
approaches the nest along a particular 
route and settles over the eggs. The eggs 
usually are left exposed for less then 60 
sec. However, a disturbance at that time 
will cause the relieving bird to delay its 
approach, and in hot weather that could 
kill the embryos. The bird that has been 
relieved preens its bre:ist feathers and 

- - ----- -~ 
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Frc. 24. Incubating long-billed curlew concealing 
on nest. 

· .. -:.stretches its wings with a T,vo-wing 
~rretch or a Two-wing Flap. b"efbie .beizin~ 

. ' ning . an:,ther activity. On 1· occasion, a 
male preened, then ff ew very rapidly low 
to the ground around a small area, swoop
ing up and down while tipping from side 
to side as if chasing butterflies. I could not 
resist the thought that the male's extra
ordinary behavior was a result of pure de
light at being freed from the nest even 
though he was probably only stretching 
cramped muscles. 

Responses to Disturbances 

Responses to Human Intruders 

Responses to human intruders ..tre de
, cribed separately from other distur
hances because I d id not observe other 
gro und predators approach nest s ites , 
though I presume the responses are sim
ilar. 

If a human enters a nest field when the 
nonincubating bird is nearby, the non
incuhating bird assumes an A. lert-:\tti
tude and usually :;ives the Chi11)int; and/ 
or ··wheet Wheet Wheet" cal l. If the in
truder does not leave immediately, Dem
onstration interspersed with displace
ment feeding and th e .-\lert-:\ttitude 
ensues, and rnmetimes the Enticement
Run is perfonned. As the intruder ap-

preaches within 10-15 m of the nest, th~ 
nonincubating bird ceases with those dis:, 
plays and stands or displacement feed ,, 
calling a soft, rapid "Whee-whee-wheef' , 
or ·'Curlee Curlee." · ~ 

The bird on the nest maintains nonnal-: 
incubation posture even when its mate o
ne:ghboring birds are Chirping. It as: ~
sumes a concealing posture, lying mo. . 
tionlcss as tight to the ground as possiblt . 
with the bill ~esting on the ground (Fil! i 
24), only after the intruder comes with{1, • 

sight or its mate ffies up nearby callin.: · 
"Curlee Curlee." As long as the intrude:- · 
is a potential threat to the nest, the inJ 
cu bating bird ,naintains that posture anc ~ 
the nonincubating partner continues cai]. ·, 
ing. When no further calls are heard from 
the nonincubating partner or it \Vhistle-.1· 
an "all clear," the sitting bird:slowl y rais- , 
es its head and looks around. If the noo
incubating mate is not present when an ;:, 
intruder appears, the ~ird on the nest , 
mav remain low fo r half an hour or mon-

1
"!! 

after the intruder has gone before slowly :· 
rising up. I commonly observed such de
lays following my ap proa<;h to a blind . 
though eventually some birds habihiateci '' 
to mv ;-outine and would ooo their heach 1 
up ~ithin !ninutes ,1fte r · my disappe:ir- •1· . 
ance into the bl ind. 

Incubatin g females usually d o !':ot ~ 
Aush when appro,1c:hed unless the intrud- · 
e r comes withi n about :?. m . The :n.d~ . 
however, sometime s vacate the nest ::e- . 
fo re <l n intruder is dose e:1ou1.1;h to lm ::i te ; 
it. Several ,1uthors (e.g., GrauC 1971. Su~ •· 
den 19.33 , Wolf 1931 ) have touted :heir : 
aniiity to ,1pproach an incubating biri •_ 
and stroke it on the back or lift it off thi · 
nest, particularly near the end of the iO:. • 
cuhation period. I was never .1ble to Jii -
that and believe :he reason was bec:iuS& 
I ori~inall y located the ne sts by ;eard>- : 
in~ the fi e lds ,md Hushi nc: the incuhati"' c 
b irds . O nce .i cu rlew w;b Hus hed from.' 
the nest. a , ensitivitv threshold ~ee:m . .J ; 
to he broken .ind th~ bi r<l subsequenifr 
Aushed at the first sign of ,1pproachinii · 
danc:er. Such lie ha vi or rnav attract a nre<l- : 
ato r--to the site that mi~ht ;)the~wise ·hav~. 
gone unnotic:ec. 
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"A1K"n !tu,lw<l from the nest at close 
•~. 1hr inc:uhatin~ hire! bursts forth 
eith,. f.,.,cJ ,,,uawk, then foigns injury for 
10-...!0 rn l>c:fort• performing the Entic:e
,_.t:tt · nun ~111I 1:allin~ "Wheet Wheet." 
f'- huil t"Vcntually takes Right and. 
•"1W"11 l,y lt, mate. Demonstration inter
, 1...,n«-tl with the Entic:ement-Run and 
.1,.pl.ic.·rmrnt fc:c<li n~ is performed. 
, .. ,,filic,,im: hir<ls that are net incubating 
,.d""f nc-.uhy ;ind add their voices to the 
... ~u,. 

Onn, the.• intruder has departed, the at
tri..hnit hirtl oftL·n takes up to an hour to 
~,., h.idc nn the nest. During that time, 
,t.o h1n1 prt.·ens or feeds .md may return 
lo 1tl<' nt',t .,~n·ral times to inspect the 
,..,.,c-nt,. The bird may settle over the 
r(~. thrn fly 01T,11!ain a few minutes lat
N flflly tu wamk·r hac:k an<l resettle. That 
t..-rit•l I, cnil'ial for the eggs during hot 
~-.-.,d\c"f, The male often reh1rns to the 
-'-' Gf\t e,·t•n wh~n it is not his tum to 
1•~h•h.- . . 111d if the <lish1rt,ance occurred 
... !ilC" middle or l.ite afternoon he usually 
....""~•n, "11 rlw nL·st throuc;h the night. If 
•!~ ,!:,1111h.111n• 11L·t: urr~d i-n the morning, 
1'--<' frm .dt· 11s11allv re lieves the male 
• .i h,11 ,r, er.d hou;s , 

!lnponst·s to Other Species 
~ dtr tt-~c"' - · 
.e int;;;i,:~ \n lnc. .. uh;iti~~ bird resoonds to the 
e rn,'i fc· i"'Y'<"nc.:t." of :i potential a~ian predator 
nest I>,· .'"£in•on\ h.1wk. red-tailed hawk Buteo 
to l ot::tfc , ,.,_•icl"rui.t, marsh hawk Circus CIJ· 
,1. Su:.: •--••. ic-ml~inuus hawk Buteo :-eaalis p.-"" hum.,•<l u,v( 8 b . , . "' ' ted tfi,·,· u o i;1ra1111anus ra-

. ''"'1 l,y ~uc:hin,.._ low on th:,e nest -,s' a'e-in !! hir, : J..J ,.., " 
it ; ff th• ;:~ prc,·iously. The nonincubating 

>f th<-' iit i.,....._l'Mp.mJs with flying threats (marsh 
ie to ,! · !i.e ' t"~,:~µtcd; see below) or performs 
bec::iu"· ~ ·.u~i Dhpl;iy if the .i.vian ;:,redator is 
,eardi· nc-, nc.-;u- the nest. 
, ~!rin ( 1907) d . cubatiJl~ .... I 4 reporte seemg nest-

._ nu c·w-s m·dc a . ks 
ed fr11t1; l.nt\.'- \t h ·,. e aymg attac. on marsh 
.;eern•·•· cl ~h 1-L.: .JOO .\rea study site, a pair 
que11cl• s,. J ks commonlv hunted over 

ro .. achiP~ &c~{.._uh:t ..1;h:1 and parts ·of the nearby 
·ta 1,1rl•,l· lfi.nn. Rl4'.•i:-b~ curlews usually ignored 
i~e h:t\•· ..,,,. 1htt"..1t to ill.e~ magpies are a persis• 

ne:.t1ng long-billed curlews, 

but a pair can usually keep them from 
their eggs if not otherwise distracted. An 
incubuting curlew does not conceal in re
sponse to a black-billed magpie, but the 
nonincubatir.g bird will pursue one on 
the ground with the Crouch-Run, or in 
flight. Though gulls ( Lams spp.) routine
ly Ry over the 300 Area study site, they 
are ignored by the curlews and them
selves show no interest in the nesting 
shorebirds unless a disturbance at a nest 
site creates a ruckus that then attracts 
them. 

One or :! coyotes commonly cross 
through the nesting fields daily, some .. 
times passing within a few meters of a 
nest. The incubating bird conceals as the 
nonincubati!1g bird Hies to a vantage 
point Chirping. The nonincubating bird 
then displacement preens or displace .. 
ment feeds while calling "Curlee Cur
lee" off and on until the coyote departs. 
Neighboring birds may also Hy to vantage 
points to watch the coyote, calling ''Cur
lee Curlee." When a coyote is passing 
throui:rh an area. its movements are easv 
to foll-;w .nerely by listening to the chai~ 
of curlew Chirping calls tha t ~esults as :t 
moves from one territorv to another. A 
Townsend' s ground sq~i r re l C itell us 
townser1di i was observed once in the vi
cinity of a long-billed curlew nest but the 
incubating female showed no aggression 
even though the squirrel came with -t m 
of her. 

Responses to Other Disturbances 

:\irplanes elicit the same response in 
incubating long .. bi.lled curlews as do avi .. 
an predators , but rionincubating birds as
sume the Ale:t-Attirude and cock their 
heads skvward to watch . If a olane is be
tween 15 and 30 m off the gr~und, all of 
the nonattending birds in the area begin 
calling J. loud and shrill "Wheet Wheet," 
then fly up in alarm. Once the airplane 
has passed, they return to their fields 
Whistling as they !and, ;ind those on the 
nests pop their heads up again. Unusual 
sounds aiso cause an incubating bird to 
duck down on the nest, and the whistle 
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of a nearby train invariably elicited that 
response. 

Nesting Success 

Nesting success was good in 1976 (no 
losses were observed) and poor in 1977. 
All nests I had iocated prior to hatching 
were destroyed by predators, including 
all but 2 at the 300 Area study site. The 
success of the predators in 1977 is attrib
uted to insufficient nesting cover that re
sulted from the dry winter of 1976. Ad
ditionally, coyotes were thought to be 
more abundant in 1977 than in 1976, but 
that is subjective. 

Time-lapse F.lm from l nest shows a 
coyote approaching an1. ~_ating the eggs. 

· ·-The coyote was origin-ally passing by 
· ··about5 m away, but then ·s·potted the con

cealing curlew an<l turned to investigate. 
In a year of nonnal grass growth, a coyote 
would be unable to spot a concealing cur
lew at 5 m. 

During the incubation period, coyotes 
appear to be the major predator, but other 
potential predators include badgers, Pa
cific gopher snakes, and black-billed 
magpies. At 1 nest, trampling by feral 
horses ;1ooe::ued to be the cause of de
struction: but such damage may be offset 
by the benefits gained fro m ~razi ng dur
ing years of overabundant plant growth . 
:'-Jo losses by adverse weather were not
ed. 

Behavior Following ~est Loss 

Curlews ahandon the nest once the 
eggs are damaged- or destroyed. Once a 
nest is abandoned by a pair, they gradu
allv become less and less resoonsive to 
pr~dators and disturbances. The territory 
is still deiended against conspecifics for 
a week to l. O days following the destruc
tion of the nest, bu c the birds spend more 
and more time each dav awav from it. 
Finally, they depart and ·presu~ably mi
grate south. 

Immediately after the predator leaves 
the nest, the curlews approach and if any 

eggshells remain in the nest they are r~ 
moved. The birds at that point are hy: 
persensitive to any disturbance and cit 
rect intensive flying attacks toward 
potential predators. Demonstration anJ 
displacement feeding are performe~ 
Within several hours, the birds begii 
walking and feeding or rest in the field 
near the nest. In time, the male begini 
Ground-Calling and then Scraping and 
S haking, all intermixed. Incompleti 
Scrape Ceremonies and Tossing behav, 
ior are also performed; the Bill-Dowii 
Display, however, was never observe~· 
The female is not receptive to renewed -
courting by the male but she does per.. 
form Scraping at several different sites cf 
her own. That behavior lasts for up to? 
hours, interspersed with brief periods ot 
main tenance activity and sta'ndinf 
around. E ight hours after one nest w~ 
destroyed, the pair finally left the nest' 
field and Aew toward the river. · 

H .-\TCHl:'.'iG 

Starring of an egg commonly appeared' 
3 to 4 days prior to hatching, and a hole 
usually developed 1 to :2 days befo re the 
c:-iick emerged. " Clicking" noises from 
insi de the egg we re heard in pi pped e;+::;s 
up to .53 hours prior to ha tchi ng. _ 

Forsythe ( 1967) described the hatc:-i inic . 
of the !ong-biiled curlew. He observe<l. · 
that the pi p hole was started approxi• .. · 
mate!v one- third the distance from the· 
large ·end of the egg, then was progreS..: . 
sively enlarged Lmtil the chick pushed. .. 
out the large end and emerged by -; p]it- · 
ting the remaining shell into 3 roughly, · 
triangular pieces. r did not observe the: 
comolete hatching process, but did find
the pip hole to be started as he described 
(F ig. 25). I also collected several shells 
as soon as the chicks we re free. In eac:h. 
about half of the large end and one si de . 
were missing whereas the rest of :he·. 
shell was intact, indicatinq a slightly dif.·: 
ferent method from that Forsythe found.~ 

Pres umably, the eggs were rotate · 
throughout incubation as a result of pok·;: 
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1 
"" - :...'\. lf.,fl lun~ nf l0111:•hlJl~d ~urlew c!i icks. 

t.·rr,,-,. l'tpprn,:: Lower, Duwn~ chick. 

.... , m,I ,h11l11i111 .. ~ bv the ·1dult bird but '- l . . , ' 
~,..t,,,: 1 ... 11.-hin~ thcv maintained a rela-

•·,, ~ h- •f.il,lc po~itiu'n, usually with the 
~J -Ht'.l upward. This would seem 
•·• •nt-'i:ri11ls, making it easier for the 
' .... l, fu ,witc.:h to .1ir breathing. It.,~ hm-.: u:-.ually was synchronous 
.. , lh111 11 
~l J" nc_,t. ~ the chicks being 

_, ·.-,,tlun 5 hours and see•ned to 
... ._. " h f ' . It h .u,y our o the dav or night. 

• HI~~ ;llso synchronou's within an 
::--- ~nlut~• what Forsythe ( 1970) ob
'l:O ~ •n l uh. ln 19,6, hatching on the 

~" ,tudy site was 11-14 \,(av (5 
---~ • .< th 100-HJ · 't..,. · , c 100-D Area it was ~5 '° • June H nests). 

Behacior 

t-c-h,lfl-J 1 ~J. L cur ews, like manv other 
... ~om • · e especially attentive at 

hatching time an<l both members of the 
pair remain p:-eser.t once the eggs are 
starred. Once hatching had actually be· 
gun, the female appeared to assume all 
incubation duties as she was invariably 
on the nest when checks were made, 
even at dawn wh~n pr<!viousiy the male 
was in u.ttendance. During hatching, 
however, it was nut unusual to find both 
adults off the nest for short periods of 
time for reasons I was unable to ascer
tain. 

Responses to [ntru<lers 

Hatching of the young seems to elicit 
a protective response in the adults that is 
not seen previous to that time. Arc Dis
plays are directed at human intruders as 
are Demonstration and Enticement-Run 
displays, and, therefore, presumabl y at 
other ground predators as well. .-\vian 
predators that fly over or perch within the 
territory are confronted with the same 
Hying threats, ,ind ma rsh hawks are at
tacked ;1t that stage fo r the first time. Con
spec ifics attracted to the site join the 
ruckus though do not perform the Entice
ment-Run o r the .-\ re Disolav. [f the nest 
has not been disturbed ; n ·previous oc· 
casio ns , the femaie ~em,1ins co nce~ded 
over· the eggs· du ring ,he male's display~ 
unless d isc~vered; then she too Demon
stra tes· and performs the Enticernent
Run .. -\s soon ;.is the int~der retreats, she 
or the male returns to the nest immedi
ately . 

Eggshell Removal 

_.\dults remove eggshells soon afte r 
hatching by grasping them in the b ill ;md 
Hyi ng several hundred meters before 
alighting and dropping them. Each ;hell 
is dropped in a different spot and not al
ways in the same direction from the nest. 
Graul (1971) observed the male (short
billed individual) perform that function. 
At :2 nests where I observed the behavior, 
the females removed the sheils. 
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Fie. 26. Brooding posture of the long-bi lied cur• 
Jew. 

Chick Behavior 

Chicks generally dry out completely 
within 3 hours of-hatching but even be
fore they are dry tbey begin to toddle out 
of the nest alone, resting in the grass and 
returning to be brooded for short oeriods . 
Within a few hours , coordinatio~ of the 
young improves substantially, and those 
that hatch first often wander ~oo far from 
the nest before the others are ready and 
become lost. :\t 1 sites, I was unable to 
find the first hatched chick within a 10-m · 
radius of the nest. '.\fewly hatched ch icks 
do not follow or respond well to the c:111s 
of the adults, :md once mobile mav run 
fro m the nest when. there is a d isturhance 
instead of conceal ing. Upo n approaching 
a nest soon afte r hatchi ng, I woulci usu
ally find the chicks resti n1; in or just out
side the bow l. \Vhen handled, the c.: hic:k.'i 
wouid often cry in d istres s. givi n~ the 
" Sq uee" cal! which would throw the 
adults into a frenzy of displays a t cl ose 
quarters. One ch ick called "Peep Peep" 
and " Hee-who" w hile resting in the nest 
prior to being banded. During the first :24 
hou rs , the chic ks slowly peck at the 
ground and at various ohjec:ts and ;1ppear 
to start feeding by the second <lay. 

3ROOD PERIOD 

.Vest Departu re 

If the last ,:hick hatches in the morn in{\' 
or very early afte rnoon and the weather 

is favorable, the entire brood is likely t(. 

leave the nest that afternoon. If the la.si 
chick hatches later in the afternoon ~ 
evening, the brood usually stays at tht 
ne~t until the following day, · leavint 
about midmorning when the temperaturt 
has risen sufficiently for the chicks not ll, 
require brooding. In rainy or cool wea~ 
er, the brood may stay in the nest for u~ . 
to :24 hours ( l observation). If the site u 
disturbed during hatching, the chicks art: 
moved away from the nest prematurelv 
often before the youngest are fully m~ 
bile. 

r_ t the time of departure , the malt 
stands watch some distance away in tht , 
direction they intend to move as the fe.. • 
male gives a low call while standing neai 
the nest . .-\.t the JOO .-\rea study site, the · 
chicks were moved directly to'.the soutti 
ridge area (F ig. 19), and the male toor 
up a position on top of the first rid:;e . 
overlooking the field ;md the rest of tht : 
ridg~ ;He,,. :'-ionnally, the chicks return 
and are brooded at the nest site at night ·.· 
fo r several days following the hatchin~ 
and the site is defe nded durin g that time
( \,(. .\f. T remai ne, 1976 pers. comm. ). 

Broodi ng 

Brooding is accompl is hed by the same 
posture used in inc ub:-ition or bv the
ad ult standi ng wi th the wings dr~ppe1 
down wi th the ;'Otmg , tan<li ng bene:icli 
(F il!. 26). Younts are hrooded re~ularly at · 
different ti mes durin~ their fi rst few dayf , 
by both sexes, particul arly du ring th<: ' 
coo l early morning hours . I do not kno..., :· 
the age of the you ng wh en broodi ng ter
minated, hut I never observed chi<.:o . 
being b rooded afte r they were about i ' 
weeks old. 

Beiwi;iur 

Shading 

The c:hicks spend most of their ti me · 
wa lk inl! and foedi ng even dmi ng th~ 
heat of the day, though when small they_. 
freq uently rest fo r short periods in the 
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,}w.1', !Jf .a ~hnih or a !arge for!>. Some
"-' 1hr d1icb crawl up into _s~ch 

1-ur,h, pn-•111n:1hly gaining the add1tton
.J .. h-.111 1:11:r- of the c.:ool ing effect of the 
• ,n,,f. J nr,·d ohscr.·ed J.clults shading 
,~., cl11.:k1. hut on the Hanford Site the 
, ._.._, ri-"'rim: areas all include piant 
, 1~1c-~ l~r~c l•nough to provide shade so 
...l"lt ,l:.11li11J.: is not necessary . The· 
.Julh -'l,o ,eek :,ha<le during the heat of 
,._.. ,!.,y, liut une bird aiways maintains a 
L.-l,.ut. 

Brood :\lovements 

l..un1t-l11llc-d <..'llrll·W family units do not 
L. c--, ht',:t"!hcr the way some other shore
l .. 11{~ alu, l". ~ •• killdl•er Clwraclritts voci
_1, ,.,., 1711:- chicks wander in<lepe-:1dently 
w.J ·•ft<"t1 lit.·come widely separated. The 
,J.k-1 thry 1-:1.:·t, the rnore indeoendent the 
1 hot· l, lle't'1irnc and the farthe·r aoa1t thev 
• ""kr. Ouc jtt\'cnilc of about ·.3 week·s 
-" 1 '1" .... ,, fi11111cl approximately 563 m 
, .. '"" 1h pan•nts and a si blin~. On another 
-. ~,1 .. 11, tht· 2 <.· hic:ks in that same brood 
-~"' •c-p.1r.1tcJ bv .rnproximate !v 305 m. 
1 
,_. ,~trnt w;1s \~i tb. ~ach chid; ,rnd nei
•~~ ,,,uld ,ec the other. The adults can 
-ir~.,'"l" the :.:cneral di rection of travel 
,,.. th .. rn.dl· :!yin~ .'50- 100 m ahead and 
-rfvwfinlC. while th~ chicks and the female 
• ~Irr tuwards him walking and feed
'?'{ . If th~ 1.·hich are wandering in the 
i-,.-fc-trt<tl Ji rec ti on on their own the 
;:!.alh ~y merely follow along b~hind 
··~!'Q.. lf the adults remain in 1 local
•~ -"~~ the chicks will center their ac• 
':_~~, tJ1cre but may range 100 m out 
- :~.ad:. 

:, ~ -"hilts maintain a close watch usu
-..~ .:,o_ IOU map· rt ·th th · · ' ' .. ~ . ,l WI e CntCl<S some-
-~ 

111 lietween. Daily brood move-
-•~ '4' ("1' f '> ~ "o :. patterns, presumably a 
~ .~of the ha~itat available .. \t the 
~ni fi ,tudy site, the chicks were 
~ ro~ the fields into the south 
1._ 1 ~ 'here at first thev were found 

~ 111C'rt·nt I · • --. . ocations each day. Then 
---.1~ w th ' th 

._."1 
1 10 e 6rst 2 weeks, chick 

ni: Jr~as 1 
~ were se ected and each 

t"Oul<l be found daily in 1 spe-

Fie. '2.i . ~1:lie long-bill ed curlew perch ing in 
sh rub . 

cific area. Deta il ed observatio ns were not 
made on broods in the south ridge :1rea 
because the topography and vegetation 
inhibited sigh tings . . \t the 100-H/ 100-D 
and 100-F' scudy si te s, the broods fol
lowed a-daily-routine of moving toward 
the river from their nest area in the early 
morning, feeding in the fields along the 
bluffs during the day, and then heading 
back toward their nest area in the late 
afternoon and evening. The chicks and 
adults wouid then roost for the night in 
or near. their nest area . 

Pe rch ing 

Long-billed curlews commonly alight 
in big sagebrush, antelope bitterbrush, 
trees, or on top of dried tumbleweeds, 
dirt mounds, rocks, stumps, fence posts , 
utility poles, rails, etc. (Fig. 27). Silloway 
( 1909) discovered a male curlew that 
used a solitary fence post as a vantage 
point for guarding his home. Though that . 
behavior may be seen at any time during 
the breeding season, it is particularly ad-

:5 
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vantageous during the br~oding period 
when the .idults are protecting their 
flightless young. At the 300 Area study 
site where the chicks are reared in shrub 
vegetation that averages about 1.2 m 
high, the adults cannot possibly spot in
truders at a distance while standing on 
the ground. Hence, at least 1 adult perch
es in the top of a suitably tall shrub. Oc
casionally, a bird was observed to assume 
a bill-back resting posture while perched 
in a shrub, hut that may have been a dis
placement activity. In chick rearing areas 
where ,;hrnbs are not predominant, the 
adults perch on whatever is available. 
Those areas along the Columbia River 
have scattered trees and I have seen cur
lews land in them as high as 8 m off the 
ground when disturbed by an intruder. 
From such vantage points, the parent cur
lews keep close watch over the fields un
til all danger __ hi:t_s_ passed. : ; - _ -= ,_- : 

The birds touch down gracefully when 
alighting above ground and the wings are 
fluttered overhead until balance is ob
tained. Sometimes it is a rather lengthy 
process if the branches of a particular 
bush are flimsy and the weight of the bird 
is too great for them. Some birds are often 
persistent and keep trying for several 
minutes, breaking numerous branches 
before selecting another perching site. 

Roosting 

The chicks ,ire still downy when thev 
are no longer brooded at night. They co n
tinue walking :md feeding after sundown 
until the female calls them with the 
"Wheet" call toward the roosting area. 
Soon ,1fter sundown, the male Aies from 
the field but I was never able to observe 
where he went .. -\t twilight. each chick 
disappears into the grass while the fe. 
male stands alert. At dark, she flies low 
across the field and also disappears. 1 
made 1 observation of chick behavior 
on the fi rst night following their aban
donment bv the· female. The chicks were 
alone with ·the male and 15 min after sun
down began to follow after him. The 

male responded by Aying from place ~ 
place around the field as the chicks iali 
first one way and then another in an ;u. 
tempt ~o keep up, but the male aJwa), 
landed too far away. Finally, it got so dari: 
I could no longer see the chicks and p~ 
sumably they sat down in the grass. 

Feeding 

The chicks walk and feed in a manner 
similar to the adults except that the, 
more frequently ru:i after insects anci 
probing was not observed. They pay par. 
ticular attention to ~[ ur.ro glol:Je-mallo1t 
plants when they are avail,,bie, pokin~ · 
among the foliage and tugging at the 
leaves. 

Flapping-Jump 

The downy young were frequently o!> 
served to perform a movement I have 
termed the Flapping-Jump, in which 
they would make short dashes, simulta
neously flapping their wings and jum~ 
ing up and down ,1s if attempting to ffy. 
The behavior occurred when the ch ich 
were crossing an open area such as l · 

road, and each chick in tum would do tht 
Flapping-Jump fo r a few seconds before · 
going on. 

Fledging 

The fe males usuall y abandon theii : 
broods when the chicks are :2. to 3 ween 
old, though it is not unusual for l tD 
remain until fledging. After the female, 
depart, only the males care for the chic:a; 
Two young broods were found in whic, 
only the female was earing for the ch ic.:U: • 
and in those cases the :nale had pre~u~ 
ahlv been killed. 

About :31 days after hatching, the jt), • 
ven iles and attending adult(s ) ehan~ . 
their daily routine and hegin movi"1 -
cross country ;1way from their nestiat 
area. The feather develooment of chics.1 
of known ages captured p.rior to that w:uP 
dering period appeared to be within lS 
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._ 11 ,Ly, of completion. On tha~ b~sis, 
kq,111 llc-<l t.11rlcws flc<lge at 41-!o da_ys. 
~ •'"'" ( 1972) rcportc.:<l that Eurasian 
, ... k-,_., lfNkL· in 3.5-12 days. 

()1.n, t!1L• birds start moving they may 
11 """'' 1nt"t 2 lm, a d:iy, an<l tracking them 
,t.«.tiah the ihnahb>· areas to make ob
...-~ Allon, was not feasible since the 
.. ! .. ih _.t thJt ,ta,-:c no longer fly up at the 
f.r,t ,11,tn uf di:-.tt1rbanc:e. As a result, I 
~ .. no d.d.i for that period and was not 
.l.J.r to w;atc.:h the process of "learning .. 
IA f,, . lluwc:ver. on 21 July, I watched l 
1-f••nilc- fh·ini,: from the Columbia River 
.,,11,, 1,-..fini.: for ~cvcral hours o'n an is
t .... l .. \ ,1n111i: hrceze was blowing .. md 
it.. ho,1 h.ul t."t>nsiderable difficulty rnak
ie-( h--..1clw.i>·, but eventually it was able 
~ l.antl "" !np of tlw bluff,; above the riv
', \flc-r a·,ti11,-: for i min, the bird again 
'-•~ .,ff .and with ~reat diffic:ulty disap-
1"an·,! u-. L"r tbt• horizon headed north
_._ .\n ..1c!11It bird coul<l have easily ne
l'•i.Mnl the- dimh over the bluffs in even 
• ,ttt,oq wind. 

TL"rriturialitlj 

r44n w,th ~·m111g spend a considerable 
_,1it 1.ftimc t!Victin~other long-billed 
,,,~r..-, from the. vici~m--of the chicks . 
:~ .tr-J dt·ft:nJccl hv t.f;~ oarents how
,.~~. ,,· 1 -:nioimui1t'·d1.sta~ce fro~ the 
, J.... -., tfic-111-.clves rather than the ennre 

\rttitury .. u was the case prior to hatch
-, Tl~1tforc, as the chicks move so 
..1,. ... ti)(" .in:-:1 defended. The interactions 
. ,f!. . ' fj 

1 C"On•,~ 1 cs usually ;:u-e mild but 
•~ t"T\Countcrs are also common. 
• T~ lnte-rlopers become increasingly 
~Uc- through June. The ir num
M ~i-~,c -1.'i do the size of the groups 
--C. ~ hi~L.,. without chicks are flock-
- mtin-.tnt.s from other areas start 
~i~~- lo th~ l~te afternoon and eve
~• .hc-y mm, e tnto the fields to feed 
-.;.~ forth · h Th .._ ~ b the nag t. ey appear to be 
~ .,nd Y it presence of other cur
_,. biu!, ~: Y ~ to land with the par
---~ iiitn,Jc:rs their young. Commonly, 

are very persiste:1t and 

hesitate to !eave, resulting in prolonged 
Appeasement-Run behavior. If a group 
flies in and lands near the chicks, the 
male or female threatens or pecks each 
bird one at a time and often repeatedly 
before the entire group departs. The 
chicks appear not to be bothered by the 
adult interactions and ignore the intrud
ers. 

Respo,1ses to Disturbances 

At the first sign of approaching danger, 
adults with a newly hatched brood give 
a mixed series of Chirping, "Curlee Cur
lee," and "Wheet Wheet" calls. Demon
stration is then performed by the female 
while the male remains with the chicks. 
though flying to a vantage point. If the 
intruder continues to approach, then the 
male also Demonstrates, and sometimes 
the Enticement-Run is performed. The 
Arc Display is performed if the intruder 
is very close to the young; e.g., when J. 

human is searching for the chicks . 
When an avian predator Ries over the 

chick rearing area, the adults pu rsue it 
intense!v. Oc:::asional!v . a raotor will 
perch ne.ar the chicks o~ ~viii b~ perched 
in ,m area where the adults .ue tryi ng to 

-take the. chicks. In such sihrations , the 
adul t curl e ws repeatedly perform the .-\re 
Displ~iy: -on 2 occasions, I obse rved par
ent curlews flyi ng at a ;::,erched red- tailed 
hawk for over .35 min. Perching raptors, 
however, rarely appear to be annoyed by 
the aerial displays of long-billed curlews, 
and ultimately the curlews resort to chick 
removal as a solution. 

The chicks usually do not conceal 
promptly in response to the adult alarm 
calls, but they do conceal if both adults 
leave the immedia te area. Their cryptic 
coloration serves them well as th e y 
crouch flat and motionless on the ground 
(Fig. 28), making them difficult to locate. 
The adults call them up with a soft 
"Wheet" call when _the danger has 
passed. 

As the ch icks get older, they wait to 
conceal until they ach1ally see the intrud-
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Fie. 28. Long-billed curlew chicle c.:oncealing. 

er approaching. :\!so, those older more 
experienced chicks tend to hide when 
possible with-.tt -least the heitd under a 
shrub or forb, this often involving a run 
to a suitable ·point As they nm, they tum 
their heads to watch the intruder and 
hold their wings out to the side. I located 
a chick that had crawled into a small 
depression, covered with grass and bro• 
ken Jim Hill mustard stems . Another was 
located 13 cm off the ground in a big 
sagebrusri. Corresponding roughly with 
the change in chick behavior, long-billed 
curlew adults gradually stop performing 
threat d isplays and give only alarm calls 
in response to di shirbances. 

The older the chicks l.!;et, the more thev 
run before concealing, : tnd often I could 
approach within 10 m before losing sight 
of them. Chicks within 1-2 weeks of 
fledging would conceal , then just as I was 
renching for them they would jump up 
and take off mnning. Once in hand, the 
chick would give a call similar. to the 
,idult "Guaah'" call. 

When a chick is first captured by a hu
man, the adults Demonstrate and per
form the Arc Display. After the chick has 
been in hand for several min11tes , it usu
ally ceases to give its alarm note and the 
adults disnlacement feed or assume the 
Alert-Attitude nearby . . -\s soon as the 
chick is released the adults begin a!;ain 
with their Demonstrations. The <:hick 
runs nway: younger ones usually <:onceal 
in the nearest shmb if one is available; 

older ones run until they are out of sig!;. _ 
of the intruder. The adults fly to a van~ 
point and keep watch until the intrude: 
has departed. : 

' 
Accidents, Injuries, and .Hortality ~ , , 

Two fledglings were involved in coll._, 
sions with man-made structures. One~ 
found dead, presumably having no'-'\ · 
into a utility wire. The other was foulld 
stunned after an apparent collision wiih 
a car; it recovered and was released. :-

Three chicks were captured that we~ · 
suffering from some kind of injury. °I1}t · 
first was about a week old and had a frac- · 
tu red tibiotarsus. The chick was found ij · 
an emaciated condition and died withia · 
2 hours. The second was 2-.1 weeks old 
and had :2 cheatgrass florets !ocigeci in I · 
eye. The eye was complete!~ closed, hut 
after I removed the florets the bird w:u 
able to partially open it. The eye al> · 
peared ncnnal when the same chick was ' 
rec:.iptured l week later. The third case 
involved a 4-5 -week-old chick. It had :111 

unidentified grass floret embedded in the 
feather shaft of 1 primary, ,ind that pri- . 
mary had not emerged as fully as the oth- ; 
ers. I removed the ilo ret before releasin~ · 
the bird. 

\fortality is !1i 1:;hest in <: hicks under l ' 
week of age .tnd se t: ms to level off after . 
that . . -\ very unusual sihiation is to see 1 

pair of adults with more than :2 youn~ ia· 
their care and most adults have none. . 
The chicks are lost most frequently a 
ni1!ht when ohse:-vations are :nade with · 
difli<:ultv. 

\:fany. of the causes of chick mortali~ : 
are uncertain, but oredation is no doulx 
partly responsible: R. E. Fitzner ( 19iT, . 
Research Sc ientist, Battelle, Pacific:. 
Northwest La boratories, Richland. \Va~~ 
ington 99352. pe:-s. comm .) found the re- · 
mains of 1 clownv chick and l adult at J: 

Swainson 's hawk· nest, feathcrs from .J jll!
venile or :tdult birds in ferruginous hawf 
castings, and feathers from l juvenile OI 

adult hird in a ,great horned owl castin!l, • 
I saw a black-hilled magpie carry off L 
<:hic:k that was less then · :24 hours old. i.: 

:! , .. 
.!. 

! : 

. ! . 

. t 
:t " 

I. 

I ; 

I . 

, .. , 

" ·· 

/ · 



out of sight 
to a vantag:: 
he intmder 

urtality 

eel in colli
s. One was 

ving flown 
was found 
lision with 
leased. 
i that were 
injury. The 
' had a frac· 
as found in 
ied within 
wee,k~ old 

odged in I 
clos~d. but 
e bi rd· wa~ 

:1 e e ,1p· 
~ chic .· wa~ 

~hi rd ca:i t' 
k. It had an 

dded'"ivt the 
id that ori
. as t ~th
e re ie:tsin!.! 

·ks •.t nder I 
: el o ,· . ·tfter 

is to see .1 

2 young i11 
have nont' · 
q uentl y :ti 

made with 

·k mortalit' 
:s no dou l11 

z:1er l 1977. 
le, Pac ili • 
and , Wash· 
und the rt
L a~u/t .L t ·1 

s from J jw . ,. 
inous ha"·~ 
juvenile t•r 

I 
. ,, 

w cast11~ -, 
carrv all 

1 10ur; old-

THE Lo:--:G-BILLED CVRLEW I:-,,' Sol/THE.\STER.'1 WASHI~GTON-Allen 63 

, 11 ,pcc:t coyotes are of primary concern, 
thou~li I never actually saw one take a 
,:hick. 

Some chicks may perish early by wan
.Jc.-rinJ! too far from the nest too soon or 
1i~- riot being able to keep up with the 
.1j11/ts and other brood members .. ..\ dis
turbance at hatching time resulting in 
,:hid; removal most certainl y increases 
l.'.hidc losses in this way. One chick le:-.s 
tla.m 2 days old was found de:1d in a nest 
fic.·ld, presumably of exposure. Exposure 
during the heat of the day or at night may 
l-.rnsc mortality. 

Adverse weather conditions are un
douhte<lly stressful for the chicks. The 
ni1.thts are still cool when the chicks are 
d11wny and June is wet and windy. I have 
w:ikhed chicks walking and feeding for 
hours at J. time in a high wind while it 
r.iir.ed continuously. Cold, wet, windy 
ni1.thts must certainly take their toll. The 
wind also poses a problem for the adults 
-.·h1:n J. predator approaches because 
tht•:,: l'annot fly at it effectively. 

\lanv broods are stiil on the " round 
-~ftcr th.t! Rocking phase is well und~rway. 
·n10~e <.:hicks that ha tc!1 !ate in \fay will 
•till be downv after the bu lk of the adults 
ii4 .'i Jcparted°; and that absence of con
•~1:ifics which would otherwise orovide · 
.dditional e\·es· :incI ·ears to "Uard. against 
D~tors ro"ay also contrib"'ute to chick 
1nortditv. 

In 1976, no estimate of Hedging sue
~~ was made. In 1977, 9 juveniles re
"'-lined along the river after the main 
~lt?'~g:ition ~f long-b illed c;1rl~ws from 

H:inford Site and the Wanlu.Ke Slope 
~ departed. I was unab le to estimate 
,,:e- ~r ascertain the sex of the birds at the 
:~~~ area because the staging island is 

c..lHtint from the mainland. 

STAGING AND DEPARTURE 

St.11f 
~ - · 

1~g and departure were not ob-
!oc:~ _1n 1976. In 1977, the first small 
1-u~. '-"ere observed in the fields in early 

Flocks 
1~ . fi spend the heat of the day rest-

in elds or loafing on the- upstream 

tips of islands in the Columbia River. A 
spit on the south side ofisland 3 between 
100-H and 100-D Areas serves as the pri
mary loafing and staging area for curlews 
from the Hanford Site and the W.ihluke 
Slope. 

Birds usually arrive at Island 3 in the 
morning between 1000 and noon. They 
arrive singly or in groups, sorne of which 
include up to 100 birds by mid-June. 
Time on the island is spent resting, 
preening, and occasionally bathing. The 
majority of the birds remain at the site 
until late afternoon or evening, usually 
leaving between 1600 and 1800; all are 
gone by 2000. 

As the daily departure time grows near, 
"Wheet Wheet Wheet" calls and bouts of 
Two-wing Flap movements ripple 
through the flock . The birds become 
more restless, shifting about calling 
"Wheet Wheet VVheet," and groups be
gin to leave for the fields wher-e they 
roost for the night. 

Each group leaves in a flurry of Two
wing Flap behavior . . \ few bi rds lift off 
first, calling "Wheet Wheet Wheet," i nd 
are joined immediate ly by others. Their 
flight is erratic as they are b uffe ted by the 
_:'li nd, but eventually they rise up ,rnd Sy 
away in strong, even flight though in no 
particular formation. Often shortly after 
taking off, individuals were observed to 
dive straight down, twisting back and 
forth, then to swoop up just before hitting 
the water as if they were playing in the 
wind. 

The curlews apparently can identify 
the other birds that roost in the ir area be
cause each group lifts off together .md 
heads in a particular direction . When sev
eral groups leave simultaneously there 
doesn't seem to be any confusion among . 
group members as to which way to go or 
with whom. However, when a group ini
tiates its departure, other birds may also 
fly up to join them but then return to the 
flock. 

As the Hocking phase progresses. the 
birds arrive earlier and leave later each 
day; the Hocks also become larger. A peak 
population of approximately :250 birds 



t 
)I 

•: ,. 64 .. 
:i WILDLIFE \1QNOGRAPHS 

was present on 17 June, following which 
their numbers decreased to merely a few 
stragglers by the end of the month. In 
July, only a small group of juveniles was 
present 

During that period of flock reduction, 
groups of up to 30 birds were observed 
to leave Island 3 at the usual daily de
parture time, but instead of heading out 

_: ... .. ... 

:I 

in one particular direction they bega~ l 
milling around over a nearhy field, cal!~: 
ing "\Vheet Wht!et Wheet,. continuousl,J 
as they spiraled upwards . . I watchedi 
those groups through binoculars Untij; 
they went up so high that I could no Ion~-! 
er see them. Presumably those birds rni. , 
grated from the Har1ford Site and south. f 
eastern Washington. f ,. 

I .. 
t'. 

i 
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A C U RLEW'S FAREWELL 

I tried but I can try no more 
I cried but I can cry no more 

I failed to bring a young chick's cry 
Into this world. 

Time now bids me say farewell 
The sun is setting :md I must go 

But I will c..:ome again next :,ear 
and try 
Until I d ie . 

65 
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AP!'E:-;OIX 

Li.rt of Common rind Scientific Names of Plants 
Jfentioneci in the Text 

GRA~ll~EAE 
Cheatgr.L~S Bromu., tl!ctorum L. 
Sundherg's bluegr.LSs Poa .ranciher~ii V.isey 
Bluebunch wheatgrass Af{ropvron .rpicatum 

(Pursh) Scribn. & Smith 
Sand dropseed Sporocolu.t cn111tandru., (Torr.) 

Gray 

POLYGONACE.-\E 
Buckwheat Eriogonum sp. :,.,(ichx. 

CHENOPOD£ACEAE 
Russian thistle Sa/so/a 1<ali L. 
Spiny hopsai;e Atriµlex .rpinosa (Hook.) Collotzi 

CRUCIFERAE 
Jim Hill mu~t.ird Si.rvmlirium altinimum L. 
Wallflower E111simum a.,perum (Nutt.) DC. 

LECUY!INOS.-1.E 
Lupine Lupinus ; p. L. 

POLE:,.,10:--iIACEAE 
Long-leaf phlo.~ Phlox longifolia :,./ utt. 

BORAGINACEAE 
Tarweed fiddleneck .-\msinckia il}coµ.rnicle, Lehm. 

ONACRACE.\E 
?ale evening primrose Oenucliera p~l/icfo Li nd r. 

:,,(AL V.\CE.\E 
\lunro glooe-mallow Sµhacralceu mc111 ruanu 

(Doug!. ) Spach 

LILIACE.-\.E 
.-\sparai,:us ,-\sµara gu., offic inal is L. 
Brodiaea Brodi11ea douglas,i Wacs. 

U\I B EU:.IFERAE 
Desert parsle:, Cymopterus te rebinthinus ( Hook.) 

T. &G. 

CACT.-\CEAE 
Plains prickly-pe.ir cactus Opuntia polyacantha 

Haw. 

ROSACEAE 
Antelope bitterbrush Purshia tridentuta (Pursh) 

DC. 

COMPOSITAE 
Big sage brush . .l.rtemisiu tride11ca ta :,./utt . 
Gray rabbit-brush Chr1Jsochumnus nuuseosus 

(Pall.) Britt. 
Green rabbit-brush Chrvsothumnus r;iscidiftorus 

(Hook.) '-lutt. 
Fleabane Erigeron so. L. · 
Balsamroot Balsamo~hi=a careyana Grav 
Yarrow Acnillea lanulo.rn (Nutt. ) Piper 




