
t. -riiai,e f..::iri: .11..1r,)f -h!nici1
!lu!bi;,i (st;j j. n.:ri.,._rz._) etr'l

(ajnri!.t.rijcc,de.l
L l'r r(:..ria1 !.r rri!.irrl

jr rjr:rirr:!( / rrrr tfr
ct]rjngirlrlci..]

I rarl! l a3 .r n.:tlj,r'i diet:

studJ:iil.r b.'es N. grars],.Fp€r
..ritior h.s .t r:cnli ilai':
tf o' strr.e::lL!r'ie-.-, alrrj .th.I refr.f tci:ivr !,rrrn€ter5 v.ried

hu! ,cr'r crnlrr rrric
li.+ve!!r::r:od! nnirr:t!:! r: l-i
ai.t:arirlcs, vir:h ni!ii€. percen!.gee t.r tscs1.rn 9lnerird5

6 'r: lY 1990 'nrrsr!:es:ls. st.trcd jh.r.ased blt.bird
rer., !r:! I or

I'1niri:r'_l r"'t bn:i! r

i!, .;itrlrr. )i.r'ii;i in-, --..i.Li..:i v.r.:r irpdrt.nL:.od res.ur " r.r
restljig:. !icitl,i:r ::i:;.- te.6cd firjettrves of



s{cce:is ,rt j!:terlr {nr--x!:rr 4nr --xq!rn LD Llrr.e-bl

N!Ri RfLlirr ! 91-(l

r5!4 'n r!r'gclrnd: ot
Ir ilf rr:rrtf er

i.f..l:1tl'.:. h.: b.!r llrrii "rl

DoFutitj..:. iii-i rtr,l, i,:r:.IitcLl\'e:: t. rrr't:lril;t': lre
:'-i-".r-. .1 -r,.*r..r :':rif.i,i 1rv. : x,-,ii

Irjrrjn ).r:i.rr.l rna x.rirrrjrr !lrrl :rn'l

d,.,:.jitlE: l.y ir-r.dsi.9 bltiPiriri
r.l- rjrst I rn r:ni:i reLr.rt-

ip:.y: "! '"' er:::,1.!rP.
inrin! lri :t!dv, 'lu'lrir' rFrr!nlit't|r'
ct.r ai'.i:r;v. :r vell i: F!elinjrify j!rr.rnaiiorr.t
rr r 'l.r i.nsl,!l batrPa. blral,!!i

t re9'n a'r Deiriil

.'ll'L

".'"'trr=r,.': 
j"-t r.:..' t. th! i,reqdj.t

crrrt .rurry rE:e c:tabli:hed 6fter lh. brec,ling
r1 !..i.r ne:t t'o!e. !?.t Fi:c.d 4 - t

f.ct rt,.ve sr.!nd on lence !.sts.r 'n jrni!4r:
rh-A ir.!!.\.rs ir.d bPen renov€J

hol. 19/16
ir.hes in dianeter Bor:€: are 100

r' od) r '_ 'd rr

".d ;.'..'h;'. .'.:rih1€, .1i.dsi..:rrr r. other :ite. Pe.ars-F .t
these clr;f,t-": ind L!ss€s dre to sFlirtin! vncd and cattle rubbltrg,
thc irnber.f rr.res p!.::ile

-"iie: villr sin:1nr h:hitni brl

!ri.h yrd!, .h. cvery 2 v€€h5
n. vi:iis ver-F n.d-r

".ei;.rt.' n!nrer .t .'l'Jr or rnrb€r anii
:t:9..f ne3tl i nss,

Iiiiid rr:rs, a;y:isn'r rf Lrridaiiiir nnd
.. o ' )'rjer '

':
drorLrjnqs.n n.st:n.l/o! !liiteva:l on ':11s; abundanr tedther
:reiir, e.',::utr; nestline:j no sis.:



nf.lisIIrhan.r; nt ltnsl 1:l dnt,s.tler -.!! r,nf.i, da.c. Fi.datj.',
ir e!9s ver. Lr!n.trred/ cra.kid/ .r.f thP qrrDrd

de:d nesr:linss .t
adulls rere Dot. Pt.d:ti.t vrs -.15. issun€d ii atl .f

il lhey uere
lo lcnLar: jVP]y

rrlec!.n .r tni I a,l

box. fiet data
1ma1e, ferileT

or tredrrinql,
ri..ded !li,h vi ]nlife scrvi.e

reg ba.ds at

Prasric leq
on viij Ls eatlY

or p!j:s see. 'nthF:irr'Jy siies cenrus ua. ats.
c!rly in t)'e sF.so., by !alIin9:round

frFquenLlY to

srudy sit€s |hfi no-to: sit.sl S-pverrl
takpn at inrerv:1s duria! a blucbird

10 te.t .]]e4., and
sr.ssh.DPets leav j nq that

divid-Ad t,y 2

fer rq!are nctcr (Lr.s. oepartnerl

.r any srasshoFFer .ontiol pr.grnmsr s€veral
bl trerri rd repr.duct ion

concar!bl 'a,

a.alysis of their
counry .ites i5 Prelirjnary, .ne.t

(BuLte .re€[ ) h's noL ie.eived -..oush
t. pErnii anEl Ysj s

E1 ,!bir.l n-;3ts
rrll a.drysi5 thttefote in some c!se5 oniy dat:
trom {esteri an.lyzed; ir oth€r cases data fron al1

unk.ovn bl Debird



n,ii .r bruahirds..tld be rnn:id€r.d
r1..i,,",.t=,-t', h. L),€ data pojnt

:qvrrai rr rlt _rniisti'r fron i:trividLr:l sit'i !r vP'rs ritl_'ri thll
.d,

' ''4de r
lron id'"ntic:l

inl,ort:nt if . sPraY Prosran i5

b1 r!rr i r.1 rei.odacli,rr,

ore nesLlifq. Th. per.ent !e.€ 3ucc€sslul varied

Tr--: ,. - '. !o 
'a...d " s " P u^b, d

i.s ts fr.n.I! ,a5 sigtriri'antly
dirferrnl (!.0.0r2) in 1933 or 11990 (rable 2). The
rario.f sDc.essful to failed cest€rr Bluebitd nests in erclr !ear
uas n.t sisnifi.intly dirfetent 1F = 0 639, 0.391, 3nd 0 651)

c.u.ty sites 1rab1E l). tEster. Bruebirds had:
Dluebjids, a.d tht relat jo.shiP

"";...=ist-"ir 
sites l rdhl

I ). te.t-"r t
ther€ ve.e n't

t. ara I Yze -

For th. '.=t= lrLat lledg€d the ntnb€r 'rral oq ' '' 11

.. .:u , 
_,

{ester; Bruebilas, dirteren.e (p = 0 e

r:' 'r1 9
hirjh€r (.!.:l?) lt.. Mo.rt"i" PlnPhirrl. (1 35r tot thP ? v-"ar5? in
..;h.f rr,e ritre:i Fa.rr vear lrEhlF 41.

19le (;.re ror Erlehjrd:) rlra
1n 193P \4 lr ]nd l ni)
5li9htry t. !,r?, uhjle xount:itr B1!ebi!ds'Ne_st failures vere au€ to either p!edati.n or db.ndonn'rrl rtd

{estern B}uebi:ds on all the sltes.onsid.red

r99O ILOEBIRD



r.ij..f fr€datjon to:bnndonrent var slqnr frcantty
.litf-.reD. (r

at,e ii.es !e:e of lredaLi.n
i. .rclr year, ifcrease ir

le90 (r.br.7i. cler ilri: Nas n. sir.

.n mdny.ites !.rntnin Bluebirds
112"i .I .ll ne5rs), . c.n:ijdrrably

i.lr loil r3 nests (r.lx.r all
n,rri5). r.i,se and nice v-ArP

idenlilY..!1d
d id not tncr-"ase,:'!,1 if

n.sls Tr)ev
.erlairrr'ir.rririil bli 1t neits in,

.t.qq5 or nesrrinijs occur.ec at a fdiiiy
sit.s, vjlri nrl biil 2:ites h.vinq a
r: tt t. Iqrc,

1r:hra i). ,rrLe site (canphelt)

!! r9ar/ {ounlain
hiahcr !.t.r 1.1 oL 21\.1 arr .c:t::) ihin did ts.5rr'rn Blu.birds (6

nesrs). Ii 1ittl," dif!-"re.ce between
il. ? sFecies. rr 1990r xounL.in Blu€bird:r abard.ned nesls at a

or l4x of al I r ests ) th.n
nerls). Ncst .pF.nred lo lr,. nssociated

nas not bee. rrdlYzed.
The nuhber .l ill I .rutcll

.:.Dnt!ps (lrrrle a) . rhe nunber of e99s
re!3nnd9e'l'l

nesrs .o{1Lr havp bpen laid by no.e ,.n I teial,". ln
ui ih 2 !e:Ies

:l I hlue!:irds,
iver! q_"ri rtj9htr_v

rounrratn Blu.bjrds.
I yeari/ and Dn:11 or lhe lhar 4 fFst:

Deterntn.ti.n f ledqe i ates
cf 'e di.'FFca.at.e

!ossibir ity thes. v.ie inlerr j1-" fggs lhat tl'e adult
t,]{ebird3 :eroved vlLE. th. rerti li,

it i5.1:. P.rssible
nestli.'ts tha! di ed !ilhi.
ThE.e v-arc rr!-qrefr:rt t ,nr:.h!d lggt
the nesi, gradunlly nr:t rat.ri:l .s 1.!r,
ne3tli.9s 9rev. Eeca!se unh.tched e!ts r,AFajned in at reast a r-.!
nests thai: als. e9g-s o. hatcr I jnqs, in tl,is leporl.



hatchlinss tere counted as havinq hat.hed and
as hawing heen i.feriilF eqss that did not hatcf.

rr,e eqr hatch t1-"dq-" rate, and e9q fledqe raie

,.rc.onjist.nt siles tolcthcr in having
and rled!c reres jn r939 inn jn eith-"r 1934 o. 1990

(r;bre !i). test.,rn BLrehirds !cte n.re iucce:st!l
rtu,.bjrdr i'L at n.ny rir.s in l93a ard
1c90, bur: hrd in r9s9 conFrin! lre css hni'h:nrl
..:rlirtj fltr!-c rdtts giv-cs rf indi.iriioir thai '_'stlin9s v"re n're
rurn"rtrnrc tran,,1!s lD predatlan a.d.r)nfi!onne.t, csC'.iir1v in

the srtraY sites i'
qh,r-al.r.ounty in 1939 afd 1990, it,J at
ii 1c?i. n!:L Brfebirdi. crasshoLrP.t:i
l lf.r )d, i,r .ri.kelil
rraLl! 10 ). Eor

qr.s.h.pPers .nd ?91 in 1990, and tlre
YeaI UeIe f .ir:ly

county 5ites,
1939 a.d 631 in 1990 4t lhe Grrnt counlv sit€s, srrs5h'P!'r:

Eru;bird5 th.
in ih€ nest r i re

.:tcrri l ln's' noths.ld
lr:rL,.rilies, dnts, and beetle qinL5/ 'hi1e

Nr.-tti'9 f-"edif! vnriabl-., vith ptsri.ds
o! rapi,l fe-.din! (i to 3 wisils in t.r 10 'ijJ!Les) oflen
altcr;aL1iq vith periods of ?r) inutes to nn h.ur vhen the aduLts
.i i:}ler ver; dbsert rr-i

the.rbitrarY of the diet sanPles/
rher; a:ulltctenr per site xere ma.re, thc
averagc feedi.g ral€ aPprared to lre .onparable on the lrhe€ter
co!n1t -"it.s i. 1990, and s1owe! o. lhe c!.nt.ou.tv site (Tabr.
12). 1939 feedjnq c,rrnly appe'r€d r. he srov€r
th:n j r 1990. ndy have Lrcen

iF1dd."ni.nq/!n
.;" . --,"nn -1

-LntS,err lsed
t. d.ler;ii. .. !,..iti.. var aLso
uscd l. irli.ate L. relnriio sh!Lr LcL!crr: h)uebird nnd !tisshopF':r

ft f rndit! h.s nlnbe! r a 5lf'biid
g!..shopPer ..rtts h6de

.r di.l :,ahflPs is Pr.l jninrr!

fo t,nr.blr hlt,ccr that rverv Fite i'r l}reelet co':rtl
occ!pin.y ratP lor.ll tluebrr'lr iir fi.h

r_q9i Br,!!EriD



sr.r:r.ding year (rnble ll)- rhe.unber of lroxe:t
?6ox ot the L93a nunlrer, vith the percentaqe oD jxdlvidDal rltc:
r:nglrt fror 200.r to l20q testcrn Bluebirds incrc:sed to L,!tr..n

E1!ebi rds incressed of
f.st :ii-.S (1. 1sit.), hul

ccurrY sjies
l:,e;r ret trr i ns

rh. color b:ndin!
199|, ndy nate n.terninr thdt

sttdY eiies

bo]:e5 th.n xn jni:jn
f.r l5ile !here t]re

r€tu.n ot lrPLlgli.qs.
.n tlr.5tfdy sjr,)s ve:e tai.n

:nLl 199. (TnblP 1.1). The rufther.: ar,,lL ),1Lrenir,l5
(.r riiir::, r. rrl!:a r:i J nrr,rrtl

nt.dults s e.n
0.1 t. 1, !ith a n.nr !ri 0.3 jn 1933,:rd

lor tlre {lreeler county
irt 1990, tle t:i i! v;. !' r' Tlil

th€cle: c.tnt]'
in.rens,Ad to r998 c€.suses, vhich i:..nsistent !ith

nP:t b.xe5 (Tab1e 1ll.

;lttouqh ncL vieiterl e;.h ),ear' The
tirst yeer, at 1€ast I bluebir.l

cehsrs yiElded any Lil uebj r d
Po5.ibly ihe n€:t bov€s attracted tlie

bluebirde to
in hrucbilds sitr: v:s noi. llirt ot a

in blret,ir,l: if |],r regi.'. lt .r!Lj':ri Lh:t thc
r\ nhrt ot bluebi.ds on

durjrll th,: b.eed i ng
.€veinl radilional .o brt:ites vill L! esr:abli5hec.t 9reater

nadi i n l99o
afd at sone

tr t. :: .5 o! c.!r rl nttdy
(TnLle lll lh.ir

Llrr :1!dY sites
Gr anr .. r nly

i:he ra'L,le vas ? to 24 5

rlr'rPT !i!e 6



!rt' .ia,"li.r ,r ll,ti,biii:
,J ! r:.,r,,ir.r.
I j r. ', rrr 'i ". r,! 'rr-;i ri:y

,.i", ,iifh !.,r1.: rL:."

ji.... ] l j|:rt:;

!.!.rrirN ..rLriti,r.l.

! I r s:: rr. Frrr'r in

.),:ir:!! ,Li 1. r

,,. i li . : I j j . Y . i I . I .

!.!1 ,l .x:lyrl1 it frl.nl inl

rl:i .trJj r,;,5,,r !ifLi.l tidlr i..iri

L!i! !f l 1!r!,rr,
Fr|.t,ir4 li:.i i er ),
1f!if.j!rl ir\p:ii!il.r in lE33), v.lrrtEers

IreFartnPrrr: rr Fi

cinry T:) lor/ ilriq'i l



!r

!c uurde!ers cr€€k
cG chickenhouse cutch

sPN Steiv€r P€.k North

I -F-rtr1(1
eta,,+
l'\:
:a'r,.

ft



14bre 1. NEST succEss- Th€ nusb€t
)rests Lh,l fledged

aach sit. and thr
nestlirg. Data froN

6n1 6rC ?1X 6?C 60X l00X

5?
?r1 7ri t00t

6le, r1i 1D 0n

01
501 ? 0"i l|n,' 33!

)2
:r:11. 03{ 1001 311 100x r00q

63X 61{ 33s 501 10!1 lls

rtl-?t6
53r 46". 30t 50X 60X r ooq

2a r'1 11 1? r0 6
65r ?01 3li

43 3? 26 11 12 1
4?n 531 ?1S

?6 nests, 53'"

ir nests/ 30e

5t rcsts, 54X



rabr. 2. srtccEss
percent.g€ of successful and
study sites ln trheeler cou.ty

.hi-square val ue

oF YEARs. rl'e nrhber and

betveen the 3 tear3 of the
the d€qrees

11

3,9 2, ? df,



T.b1e r. succEss slaBs. fhe nunbei and
succes.tul end rluebild n€sls is

;","-.." r'" L" ". ',
of freed.n a.d Probabi l i tY

{ sr.rc 1 4

t succ. 431
{ rsil.
1 fnil.
chi sqjjare = 3'906? 6

.;.

2

z



TAbLC ,! - MEAN
nurbe. or fledslinqs fron all nests that fledged

of fledgLinqs = q€stern Bruebird; MB =
MountEin Bluebirdj BB = all bluebjrds includtnq unlnovn bluebirds;

< 3.estsi - = no data



that tr.dqcd at least 1ne3t1in9 ard
rhere nunber of fredqlinqs lluebirds, the
x!lsxa1-{a11is test vnlne is gjvc., vtth the degtees of freed.n and

r. ?,5

4,5,5.|a.613 | 4 
' 
t 'n..

5,a,r|6,a,6,3,3.6 | \, 3,A
6 t3 t3,6,5.6 t3.3 !5
1,5,1,\,5t6 t 5 !1,6,5 / A ! !
A, a,6,2 t6 t6, ),4,5

2

2,5, A,4,6,\,1,6,2, A

4 t5!3.5, A,\,1, 4,5,1 t2

(rusr.l lral r r. - 2.76, 6 df , p 0.?5 0.9n

(rusFal $al I is



TAbIE 6. CAUSES OF !)\TLURE -
berc€nlaqe o! xesle' Bl .oi.d srro) c'fa- ir "lliF "r
4", 'v. 

;., t,,1ad b..:usc or p, o-L ^b.tve;n hhe 3 year-- or the chi-squar€ value js siven/ vitb
tl,e drqrees !f freedon and probabiljtv-

L2

chr squar€ = 3,e?, 2dr, t =n.112



rii,t !ere sn..es5Jul, lhat failed rron
,xd thP Lr.r.ctta9ci;

FAiLURE. rlle nrr)rer oi
tr.eddfjonr.nd I hat
rror the total rDnlr-ar.f

I

r5

r re" BBi 100! 311



.rable 8. NUTSEF
initiated and

= terter. Bluebirdj Eluebird; Rr. arr
brlebitds in.rudinq a nest vith 11 cags
and 2 f€nalrs +=anesrrirh

< 3 n-"sts; - = no dat.,

5.21 5,t 6.?* 5.4 5.0*
5.6 6.0* 4.t*
5 4 r.5 5.7 s.4 6.0{

t.



Trbre 9. s.rcH D:ta fr.n.11 nes.s 'ith in.rrbntj'rn
or e.J9sl nestljnqs, and 11e.1'lljnss all

or > s01 sure
= rll lrlrerJird: incltdins unkno!:r bltelrird spe'ies;

.r! FiP
".1.',"t."'lt.l'. ".r...i b ' r'ae ', L
, "..",".:. nLio- o r.'aq ' .r o 'e9 i 1 d' a



Table 10- PERCENT
Dercent q!.sshoFFe.s in nestl j n,]
,,th th. "ur!.r of d1.t 3anPtes
percent grasshoppers in each of

DIET SAMPLES ' ThC NCAN
rron each study site,

or the Pase ale the
th-a dlet sanples take. at each sit!

2
L

1t\'r-'1

6 4s, 3 2S, 35e'

30r/ 301, 69q/ ?0s, 70t

199 0

90c, 9n1, 9r x, 1001.



labte tL. TDENTTFTED ^rr 
sanples

ii.' rsge ".4 ree0 a!e incrud€d, and percenteres.re taken tron the

eheeler counrv arnrrt cornlv sttdv arca!
Arac[njd. 13 rs ]' ?1"

orthotrern )2c/4?1 ' 11\' rA/6'i - 9tj\ 394 1) tr\
cr.5shopFe.s .12

cr j ckets (brack) 4tJ 2

.'1.!t]a

Lepidnpteia



Tabl€ t?, NEs'JrrNC rhE hlsber ol
dret sahpre aDd the ruhber oi leed:rg visits nade
fled,llinss fr.n the prewjous brood), 'ith the rate

rotal: I l?,71l

lotd1t.1,7e/71

r1

11

11
3,52

15. 0

lotar: 1r r/36

Total: 4 54 /r20

lotart 209 /52

l.tal:733/52
Nhee rer countY total:

ctant cou n [./ toL:1:



r:b1. Il. NEsl lox occrJFANCY. Nunber of boxes on the stte, antt
,,,,.h . -". re r'ct !e'er''d
-; r;-" ".; or oo!-s us'd ! roqo ds a pelc'nr ' r lJnbF'
; i ^". ".." 

i; ."u. "B aE h^r' " ' B1 'b:rd,ras, n 1 o ng i'rL our : Pe' Les

YaAE: 1933

$ rroxes 3? 35 13 35 l! 31 35 33 275
qP occ.lt 'r t I 3 5 I 39
cE o...\ 191 ll\ 2t't 1']? 121 9x r4x 3c 141

5rr25
RBo.r ! 10 1r 15 11 1 6 5 t rl5
BB occ.g 211. llq 45$ r11 ls.; 13i 14x 5x 24s

s hoxes 12 30 2-q 11 33 3L 15. 29 250
!rs.c..l ? 4 11 6 s 3 43

tB occ.:! 221 l3q 33s l!rt, 151 l9s 1?x 101 19S
83511J1

tP occ.x 61 l?X lrc 261 9? 16'i 3t ?i 15S
EE oc..l 11 1? la 14 rl 14 0 4 91

5?X 62s 45c 131 45* 23C 14X r9s

2

5

1

thc boxes vere chec*ed



Tarrle r!. eLrrEeIFlr cENs sEs. The.unber of adult bluehl!ds or
Llupr'ird p.jrs.bs.tved or 2 counts at studv sjtes, vith th'a nunber
.r rnovi ;ri:eblrd or each count, and th€
riiio ot.b3r:.!.d bltebir.rs nr nunber ot Lnoun a'tive
i.=ii. r,. Di Pairs.b:erved.ii,,..'rtl-arur.i nesi3
-i,,iiii'.",i:r; nests ir th-E

i. arrl j.d BB adult bllebirds or p-jrs
...-".; N = "-"r'-"; 

.f n€st5 kfovn; E = nunber of nests €rpect€d;

1 8.1.6 ? 0 E'l 6



'Iab1e 15. GRnssHopPER DENslLrEs 1990. 'rhe nrnbe! of qrasshoppers

".' ,.uare reFr esr-Fd 'd lton , 'ria "' 
rF'r t''

.,I r;e c.un

ca (r2.5,s.5,6) \6,22,21).7,!2 al lt.a,10 5)
3,0 ]?_0

?'5

FP r25.c,4 \,2,4,4,12) 16,\,10 \,2.t,,)

ItudY sites:

(4.5r:r0,5.24.5,s-5,3 5,? s)

la.2,,,3.5,1t4 t)

c.unty no box.ites:

3.5 1n = ?)

a.5 (. = 5)
0 (n = 2)

s.8(n-14.s=6.30)

rc /.5 rq.. ) 1 ./O,', . 2 .r,1..\,1- q)

, .s .9
cc (16,11.s,r4) ( 1 1 r I 9 , I 4 / I 3 , 2 5 )

i: a 16 .1

st u'l Y s i t€3: nean 16.4 (n - 1q/


