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Agricultural Development and lts Influence on Raptors in Southern ldaho

Abstract
The L.S. Bureru ol Reclamution has pry,scrl ar ertensnn oftlieir \orth Side Pumping Dircrsnrn in N'lini,loka ard Jeidne .oun

ties- lthho. The p rojecr r ou kl res ulL in 3BB5 ha of rangeland being converted to irrigated ugrnr lrLr ral p rirl, (iti(n. l his studr eram

nred rhe lnllurn( ol {iri.ulturdl d.dopmert on raptor abundance a.d dirirsitl on th. pr.,j(!r area. Road -.uNers {or raptors

nrre conrlurtrrl throrrgh a nir of ag cultural and ranse lrnd nr 1986rnd 19B7. Ele\er species ofraptors were recordeil during

obscnaLn,ns aldrg 7u0 kn of road sunevs. Roptors rvcrr: signill art]} ure abundant or land that $as nor hishlr drv.lop,al lir

asric(lnrre ni aI seasons excepl lhe [!ll misrrLi,)tr- $hcrr aburlarce was equal betaeen agricultural unrl ransc i|nds. Rdpt.,r div.r-

sirr raried br season ond was higher on urrJ|vrloped lands du ig summer snd fall migration. llosL rrlrnor sp.(ii.s obsefvcd niade

somc Lrse of agricultural lands rnil speties rirhnr:ss ras similar for both the agriculnrral and rurgelanrl r,r''p(s. Hovc!.f. sr,(r,i.s

distrihution o! delelopeil lands wu skequl to$arls a lir sprties that tolerated agricultural derelopmcnt wcll. Indirnlual spc.ics

resporded differentlr to conrersion ol ndirc rangclards to iftigated agricultural production. rls { communir). rapLrns cx}ril,ital

drreased abundance and lower rlirersitr ir ar'!s hishl! dereloped to irrigated agriculture.

Introduction

Thousands o[ acres o[ native i!'estern rangclands
have been conleted to irr igated cropland in the
intermountain $cst. Raptor r-esponse Lo agricultunl
' l '  r '  l upm.n t  has  l , . e r r  - t ud ied  i n  t he  n ro re  mes i ,
habitats of the ( lreat Plains (Schncl l  1968, Ci lmer
and Stc$ art 1983. SchrnuLz 191i,1). Although some
rlork has been done on nest site sclcction (llowafd

et al.  I976. Hrx,ard ancl Sather-BIair 198l l ,  Rich
1986). l i t t le is Lnoun about the effects ofagric,ul-
lural delelopment on raptors using thc dryer ran-
geland habitats of the inlcrmounla;n region. This
studv tas donc in connection t'ith the ljnited States
Bureau of Reclamation's proposcd cxtcnsion of the
\orth Sidc l 'umping Diversion. lrnder the recom-
mended development plan. approximately 3Bf: i5
ha o{ rangcland vcgctal ion uould be converted to
irrigatcd agricultural production. This studv exam-
inecl the eflects of agricultural der.elopmcnt on rap-
t , , r  a l ' u r rdance  , r r r d  , l i r " r . i t r  i n  l h ,  p ru j . ,  I  a r -a .

Study Area

The study area i!'as located in thc shrub-
steppe/grassland zone (Dr\. is 1952) ot the Snake
River l'lain north of LI.S. Interstate 84 in eastern

Jeromc and western N{inidoka counties. ldf lho
(f i .S. Bureau of Reclamation 1986). Vcgctat ion
consisted of shmb-steppe and grasslands inter-
spersed through irrigated lirnnlancl. Slajor agricul-
tural crops ncrc alfalfa. barlev, *heaL. dry beans.
rorn, poLatoes. and sugar beeb. llangeland grasscs
nere dorninated by cheatgrass (Bromus tecl.orvtu),
-\andber€i's blue€Fass \Prn santlbergii). lilue bunch

nheatgrass (,4goplron spicatun). nrid squirrel tail

lSitanior fustit). Big sagebrush (,4nemesia tiden-
tata). and rabbit brush (Clrrl,srrrtlomtts .spp. ) wele
thc dominant shrrrbs.

Topography of the area was gently rolling t'ith
elevation varving from 1230 m near the Snake
River in the south to 15,X0 m in the north. Annual
precipitat ion averaged 2l j  cm.

Methods

Ficlcl t'ork rvas conducted from June 1986 to May
1987. Road survevs wcrc conductcd t lvice a
month. al ab()ut t  o weel intervals, along a 32.5
km census route thlough a mixture of agricultural
Jand and under.eloped rangeland. Suncv data t'crc
collectcd by one or Lwo obser\.ers. The same pri-
marl observer \{as present on all surr.cys and onlv
tt'o differcnt sccondarv observers rvere used. Oh-
servers scanned out to 400 m on both sidcs ofthc
road vhile traveling at spceds of B-24 km/horrr.
The nrrmber of obsen'ers n'as not considcrcd an
important facror in data collection. Travel speed
was adjusted to ensurc a thorough counl !!as ob-
taincd ancl all survevs were treated equally in the
analysis. When a raptor rlas spottccl thc vcbitlc
$os stopped, a posi l ive species identi l lcat ion $'as
made. and species and tlansect scgmcnt rrcrc
rccordul. Sunevs began between 0B(X) and 0900
hou r .  r nd  hs t c t l  2 .5  l o , l . 0  h , ' L r r : .  S ' r . r ' r . - i r "  - u  r -
r e r -  r ne re  cnnd r r c teJ  i n  oppos i t ,  r l i l  c t i un -  t u  r c -
ducc any l imc bias. Binoculars and a 15-60
variable pou'er spotting scope n'ere used vhcn
identillinpl raptors. Scasons r,;ere defined by julian
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clatc,.  :r-s sumrnu (152-212). migration {213-258).
ial l  (259-3i l '1).  $inter (13i35-7:l) .  and spring
(75 - l s r ) .

' lhe 
suncv route tas diviclcd into 20. ]  .6 km

scgmenLs. At 160 m intcrvals. l l te amounl of
agricuLnrral and langeland irr cach segrnenl was
-.ubjecti tch deterrninrd in a,100 nr str ip orr both
sir lcs ofthe roacl.  T'his resul lcd in 20 (10, 160 m
interr als x 2 sicles of thc road) rrrver classi i icarions
for c:rch I.6 kn scgment. Thc resul l ing ( lassi l ica,
l - on -  r rF r ,  - ' rmn r .d  t , ,  , l ,  t o I r n i r r -  r l r ,  l ' " upo r r i o l | -
of r-angcland and agricr tural lancl in cach seglment.
Scgment compositiorr v:rried frorn I(X)0ll rangelanrl
vegelalion to 100o/o agricultu|al crops. Eleven scg-
ments $'erc -500/o devcloped to agriculture (de-
relopcd) ancl avcra:ied onlv 240lo rangclantl
regetatjon. Nine rernaining segmenLs l .cre S 50oA
der,elopcd to agriculture (under,cloped) and ar.cr-
agcd 75% rangtland vegeLation. l 'he-".. '"  g'orrps
lere Lrscrl  to exarninc thc elfect ofagricultural clc-
r , l u l " n e n t  , , r  t h ,  . n l , t . r  ,  , , r n m r r n i t r .

An index of seasonal airundance of raptors t'as
calcLrlatcd as no. bircls/]00 km ofroad -"urver' .  A
U- r " - t  r : ' , | l L l . r n , l  Ro l r l f  l t rS  l  r  o r r  t r " , l ' r - " ,  \  o i  " c -
currenc,r:  r las perfor-rncd to comparc raptor abun-
rJ.rncc on developccl nnd uncicvclopecl land. I
tcsted 1br irrdcpcndence of ruptor disrr ibution :rnd
segmcnt tvpe usirrg chi-square anal,vsis (Sokal ancl
I tohti  1981). A Bonienoni Z slat isl i r ,  las used ro
idort i fv hon lhc foul most cornmon sumrncr and
rrinter- r-esidcnt rapLors spccies (compr. ising 74olo
of al l  obsen'at ions in both seasons) used developccl
and rurderelopcd suNe! segrncnts r.elaLivc to $hat
w:rs e\pedcd f iorn Lheir avai lahi l i rv (Nue et al.
197,1). Diversit l  ofthc r ' : lpl .rr communily r\as cal-
culated using the -( l tannon Vearer function and
I'icloLr's equiLabilit inder (llair 1980). Diffcrcnce-s
in dirersitv r, ;ere cxaminecl using thc Hutcheson
l-tcst (Zar l9{9:tr1.

Results

Iilevcn species ol r-aptors were rctlrded during ob-
,.ervations along 780 krn of r.oacl sLrr.vcvs (Tablc
1). DLrring nrigfat ion :r grorrp ol 127 Swainson's
harrks (Butur sunintoni) lrere secn circling a
lreshlv cut hav f icicl .  I  considercd this an outl icl
observaLion ancl it t'as e-rclLrclcd liom all analv-"es.
Overal l .  r 'aptor rbundancc was lorlest during the
wintcr. increased through spl ing and sumrncr,
reachcd i ts peak at fal l  migr:rr ion, and decl inecl
through thc fal l  to l , inLer lcvcls.

Raplors lcre significantll' more abundanr (P <
0 . 0 i :  C : 2 1 J . 2 8 ,  1 r . 8 , 7 . 4 0 . 9 . i : i 6 ;  d . 1 l  -  1 r
respecti fclv for s..rmrnd-. fal l .  $intcr. and spring)
on Lhc undeveloped segrnents during al l  scasons
exccpt the fall rnigration nhr:n densities wcre equal
( P  >  0 . 2 5 ;  C : 0 . 2 ;  d . f l = I ) .

I laptor-specics did not usc developcd ancl un-
developcd segments in propoft ion to their avai la
bi l i t ,v during any season. including f ir l l  migrarion
\rhen raptor densit;cs \{ere nol r l i f ferent Letr\cen
segmcn t  l vpes  { t '  <  O .0 l ;  \ ' ?=  46 .0 i .  { 1 . f .  :  6 :
\ ' =  t J5 .99 .  d . f .  :  7 r  X '  =  25 .95 .  d . f .  =  6 :  X l
:  2 i t . 25 ,  d . t  :  7 :  X '  :  21 .35 .  d .1 .  :  6 :  f o r
summer. fal l  migration, Ial l .  winter. and slr ing
respcctir .elv). During sunrrncr- red-laj lcd (rLteo

Tazraiceruu) ard Swainson's halks (P < 0.05) and
nrrrthern harricrs (Cirr:u: tttLneusJl.P ( 0.1) Lrsed
undelelopcd scgments rnor.c thln expccted, uhi lr :
burrrrrr,ing orrls lsptot)to ctlniulaia) used dcvcl-
opcd segments more than erpccted (P ( u.0.5).
During \rintcr northern harriers and prairie falcons
(Fako merit : tLnus) used undcr.eloped scppnents
more lhan e)ipecle(l  from a!ai labi l i tv (t '  < 0.05).
Rcd tailed and rough,leggcd (Bureo logrprr^s) halks
used segmcnts in proport ion to thcir.arai lab;l i tv
( P  >  0 . 1 ) .

f) iversitv lar ied among seosons. Summer ancl
$Iinler- lrcre the sr solts of gfeatcst l.:lptof di\.cr,
si tv whilc fal l  migration r, 'a-s the season ol lolcst
r r t ' l L , f  d i \ c r . i l \  rT rh le  2 r .  S  i r h  i n  - e r - , , r r -  - p ,  c i e -
dir.ersitv *as higher on undcveloped scgments dLrr-
hg summer and lal l  migration ( l '  < 0.05; t  :
2.31, d.f .  :  83; t  :  i3.07. d.f .  -  i l  l2. respec-
t ivelv) and cqLral dLrr ing l i r l l .  * intcr i11l -spr. ing
( P  >  0 . 1 ; t  :  1 . 4 1 ,  d . 1 .  :  1 2 , 1 ; t  :  1 . 5 9 .  t l . f l
= l lo; t  = 1.5'1, d. i .  = 88, respcclvervl.

Discussion

In inrpl ici t  r lssLlrnpl ion of the road surrer tcch-
nir luc is equal s;ghtabi l i l l  ol  raptors amo g both
species an{l cotel t !pes. Hot'ever. dif fcr.ences in
the sizc und behavior of species as lrel l  as rcgcta
t ion structur.c IesulL in di l fcrences in dctectabi l i t ,v
anon€i species (\Iillsap and Lc Franc 198i1). Cau-
t ion should be usecl in comp:rr ing rclat ive abLrn-
dancc arnong dif fcrent sper: ir- 's.

' fhe 
bLrrro*ing olr. l  was lhe onlv major resiclenL

species to demonsLratc an aff ini lv for highlv dc-
r 'elopccl si tes. This a-ssociat ion of burrol ing ol ls
with cuit ir .ated land has becn prel iouslv
documenLrd in southern Tdaho (Rich 1986). Nlv
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lindings indicated thal thc other major srrmmcr and
rl inLer residcnt raptor sfecies arc lcss abundant
on lands highlv dereloJrercl to agriculture. In TrJaho.
Hortard and Sathcr-t l lair (1983) studied two rap-
tor communit ics along the -qnakc r i l .cl  canyon and
found signif icantlv lowcl nest densiLies in agricul-
tural habitat.  Thev conrluded thut lower prev den-
sit ies in agricrr l tural areas r,ere responsiblc for the
cl i f fcrcncc in laplof nesl ing clcnsit ies. Hor, iarcl er
, ; / .  r  lOT t l  i r r r - n t , , r i , , l  l '  - l l r :  f . r f t , ' r -  r l  : - \ ,  l  - i t . -
in souLherrr Tclaho. Thev also notcrl  thdt nestinfJ
derrsit ,v varied rdth prev abrrndance. On rny stucl, '
area Kessler (1979) found the lelaLirr abundunce
of small rnamm:rls on r-angclands r,;as greater than
on drv and ir l igated lalmlancl.  Prcv clcnsit ies mav
h " l p  l u . r l , l e i r r  t l r - , l i i l ,  n  r r ' "  i n  t h e  a t , . r ' r , l r r n , ,  u l
raptors bcl\rccn derelopecl anrJ undeleloped
segnrcnts.

Signif icant rerlrrcions in the abundancc of rap
tors on agl icultural lanrl  harc been reported in
other i l reas of North Amer. ica. Schncl l  (1968)
r-cportccl der:reased usc of intensiveh cult ivatcd
land b1 red-tai lcd and roughJegged hawks dudng
lhc ninter iu the miclrvcst. Ncsting densitv of fcr-
ruginous (Bulerr regalis), but not Sl,ainson's hatks.
der: l i rred with increa-"ing l)er( ert lagcs of the land-
scape under cult irat ion in southeast r\ lberla and
North Dakota (Gilmer- and ,Sler,art 1983. SchrnuLz
r 98,[).

' lhe 
undeveloped survcv segmenls includcd

one mor-e specics during surnmer than thc clevel-
oped scgmcnts due to a singlc' obscn ation of a prai-
r ic l i r lcon. Although this obscnation did conlr ibLrtc
to the signif icantlv higher H'ralue on thc under,e
lopcd habitaL. a nrore cr.cn distr ibution of specics
was rr:sponsible ibl mosL of thc dif{erence. This

I i0 LepLich

uas boln out bv the higher J'value ibr the undcrc-
Jopccl segments. Sirni lar lv. during fal l  migration
both segnenl t lpcs had the sarnc number ol spe-
cies. Diffcrences in elenncss of species disLribu-
t ion were enLirelv rcsponsible for di l fcrcnces irr
diversitv. Tt appeared that most raptors in this arcu
rnade sorne rrse of agricultural lancl and that spe-
r: ies r ichness on clevelopcd and undeleloped lud
n'as similar. I Iowcvcr. species distr ibution on de-
reloped land lr.as more sl(ewc(l to$'ar.d :r lil spc-
cics thot tolerate agricultural developmerrt l ,cl l .

Seasonal c'hrnges in diversitv show.cd fbll migr.a-
tion !r'as the tinre of lo!rc,(t dir.ersitr rcgarclless oi
the lact that specie-s rir'hness r\ras as gre:rt or grealcr
than in other seasons. ' l 'he los H tarue l tr .s uLre
to Lhc largc number of -S*ainson's halLs in Lhc rap-
tor communiLv al lhis t imc. X' l igrat ing S*ainson's
har,h-c represcntcd onlv 12.50lr ol ' thc species bLrL
acrnrrntcd for 600/o of the obscnations during this
sea-son, This rrncl.cnltess r,as the prinrar-v reason
l , , r  t h ,  l u r '  r l i r - r - i r '  i r r , l ,  r .  T l r ,  p . r t t e r r r  , , f l r i ; l r ,  - t
cl i r ,ersitr  cluring l ' inter and sumrncl with reduted
dir.crsitv during spring ancl l i r l l  mav ref lect a tcm
poraN pefturbal ion to the cornmunilv durinpl the
lfan-( i I ion bctl , ;een -"unmer ancl lr . intet residents.

Some ol the variat ion in fAptor frsporsrs ()
agricultural development might be rt l f ibuled to
over-simplification of the ctrver tvpe classfictrtions.
Rov crops, celeal grains. ancl har were al l  com
binerl into thc agricultural tvpe but thcv almosl cer-
lainh inllucnce rapLor abundancc in diflerent r,;avs.
Similarlv, rangelands incluclecl both grasslands and
- h r u h l , r r ' d .  r  h i ,  h ,  r p e r i e n ,  e d  r r r r r i n y  , r e g r - . - , , r
grazing. Wor[ ing on Lhe samc stuclv area T.cpl ich
(19117) reportcd snal l  mamnral abunclance in
" rn .e l . r nd  h . r l , i t r t -  r ' . r -  r " d r r ,  e ' l  l , r  g r . r z i r r p .



l)iilerences in vegetation structulc and small marn-
nral prr:v bases werc acldiLional conLributors to
ladabiliry'in raptor responsc,. within ry'pcs. RcganJ-
les-c oI this variation. the results suggest that thc
currcnt Ini\  of rgl ir .Lrl trrral rrol)s does result in
decrensed raptor abundancc ancl r l i lc lsi tv. This
is proLably rnodif ied bv cfop conposit idr \{hich
in turn is inlluenced bv the agricultural cconomv.
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