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Introduction

Knrx,lerJge of a raplof 's diel is an irnpo ant com-
ponent of an cffcct ivc managemenl f lan. Because
all raplors are camivorous. managcmenl objecti!es
shorrlr l  <rrnsicler the pre! base. Hon'evrlr,  r 'aplor
diets are ol ien sitc-spccif ic an{l  (orrt ingenL upon
rcgional availabilitv of potential pre,y (Jaksic and
\ ' lart i  I9B1). Therelble. localh col lcctcd daLa can
bc mislcacl ing nhcn applied lo another site or

l ieneral region. 
' fhis is cspccial lv trrre for- gener-

al ists $i lh a broad lblaging nichc. Conscquenlly.
J i " t  d . r t r  - h , , . r l , l  L . , o l l - ,  I ' d  l o , . r l l r  l o  i n - r r r e  r r r
accurale assessrnerlt  of ibragc usc and then com-
paled to othcr-rcgions lo deterlnine the unique-
ness of the lor:al diet.

Prev avai iabi l iq cdn also changc within a le-
gion orr an annual basis as the prcr basc is in-
iluenccd br. changing factors such as $,eather.
populat ion dvnamics. r 'cgctat ion glowth. and hu-
man adir i l ics (cspecial lv agriculture). ' l 'herefore.
data col lected lbr onlv onc rcar miw provide a rnis-
Ieading viel of raptor frrod habits and a rnislead
ing view of lhe region's potential prcv base.
Conscqucnth, dala should be col lecled lor morc
tLJ l  one  \ e . r r  l l  . r . ' . : .  . r nn r r r r l  r . r r i a t i , , ' r .

We report on the diet of brccding burrol ing
o$ls (,SpeotlTo cuniculana) in shrub-stcppe habitats
at two locations in the Columbia Basin from dat:r
col lcctcd orer separate two vear periods. We corn-
pare our results among vcars! locations. ancl soi l
tvpes r\ , i thin our study area lo betLer quanti l l_ spa-
t ial  and tcnJroral variat ions in the ol l 's diet.  \ \ 'e
also compare our results rrith datrl collcctcd flom
other large ecosrstcms (CoJorado. Cali lolnia, and
Chilc) to gain a beLter perspective on the regional
trophic ecolof- of thc Columbia Basin felat ire to
burrou' ing owl lood habits.

Study Area and Methods

The stucl ies were conducted in the shrub-stcppc
zone of norlhern Cil l iam. l lorrow. arrd Urrrat i l la
countics in n{)r lhcentral Oregon and at the l l .S.
Del]artment ol Ener'!ry's (DOE.) Hanford Sitc in
north Bcnton Counlv. soLrLhcenlral {rashington.
The topography in both studv arcas r-tngcs from
llat to undulating. t'ith elevations langing frorr 75
m to 200 m. Thc alclagc annual precipitat ion for
both stud,r 'areas is approrimatel,v 22 cm (Ruliner

l97B). most ol lhich fal ls during thc $inter and
c{rlv spring. Surnrners are hot and dn nith several
d:rvs of maximum temper-aturcs cxcccding z1,0oC.

The natur-al lcgclal ion of Lhe study areas l-c rn-
cluded in thc ArLenLisiu/Stlta or Arteniria/Roeg-
nerio [: ApvtJtlton] plant associations (Poulton

'Presert  rddress:  [ ,bus(!  F] , t r i f t , r ,n, i , , ta l -  10q00 \ .E.  8th.
Bellerue. Sashnigor 9iJ00,1 1.105.
'Dt  osrr l .
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1955 ) .  bu t  d ima \  \ ege la l i on  i s  r a re  because  o f
cdaphic concl iLions. f i re. or l i restock grazing.
Chealgrass lBro'mus te.:toruDtl is a major alien in-
vader rrnd dominatcs much ofthc'strrth' areas. Less
disturbcd grasslancls $'ere dorninated b\, western
needle-and-thread lStipa conata) at the lower clc-
rat ions (<100 m) and blucbunch 1r 'hcatgrass
(Roegneria spicata I= Agrop)i otr spir2tlm]) at thc
higher elevations (> 100 m). Important shrubs in
both stuclv sitcs inchrlcd big sagcbrush (Anenisia
t identele), i rnLdope biLterbrrrsh (Purslt ia tr idert
tdta). gfay rabbitblush (ChrysothtLmnus nou-seosu.r).
arrd snakerreecl {C&lierrezia sartt hru e) - Burrow ing
ol l  nrst si lrs lcrc found ;n chcatgrass-dominaled
glasslands" snakc$eed shIrrblands. or sparse
shrLrblancls ol tal l  sageblush or bit telbrush which
lr,as a-ssociated rrith chcatgrass or sparsc biucbunch
rr 'hcalgrass.

Diets oi bunor, ing o$ls n'crc ducrnrincd bv
analyzing l-cgurgj l i l tcd pel lets. Pel lets rere col-
lcctcd frr.,rr arouncl each nesl site and at nealbv
p -n  h - -  e re r r  l - l t  r . eek -  J r r r i ng  l he  ne . t i n "  - , . r -

son (April-Julv) antl soaked or.crnight in a 2-rnolar
(80/o) solLrt ion oi NaOII (Degn 197{l) to dissol le
hair'. -{.iier rnaterial was stlaincd and cllicrl. vcr-
tebratc and ar.throlxxl parts \ ' !ere separated from
the pellel mass. identiliecl to thc lowcsr r.r\on po!-
sible. and thc numbcr of indir iduals crrunLed. Head
capsulcs. elvlra. and jau's of arLhnrpods. :rnd skul ls
and denleries of \ertebrate-c $ere the rnain bodr
parts u,.ecl in identi f icat ion. Fragmcnts rvcrc iden-
t i f icrJ L,v trrrrrJraring to sl lecimens in museum col
lect ions at Oregon State L,nivrrsitv and Ballcl lc
l']NS T,abolatories. All data t{'ere conveltecl to bio'
nas-r (drv weightiiiom llogers ei al. (1976), Cica-
son and Craig (1979). and specimcns col lecterJ at
thc studr.sitr :s.

Results and Discussion

We collected ancl analvzcd a total of 6,328 pellcts
, , i  r r h i t h  7oq  \ . . r .  ,  o l l - ,  t . , l  i r , , r r r  i  r c - l  . i l e -  j ' l

Lhe S'ashington site in 1977-78 and 5.559 from
65 nests at the f)rcgon studv alca in l980-81.
' [hese 

samplcs cornpr-iscd a lol l t l  oi  37.431 in-
rJividual prey representing 3i>.269 g (drv) of bio
mass :rnd included l4 species of small  nrammals,
3 spccics of birds. 2 repLi les. I  amphibiar. and
at least 56 spccics of arthropods. Estimatcd bio-
mass oI each taxon ranged f iorn 1 mg to .1I.6 g.
For-bolh stuclr sites and all ,vears combined. artlrro-
pod-. made r4r 90.,1 percent ofthe prev individutls

but onlv 12.7 pcrccnt of thc biomass. r 'hi lc srnal l
rcf lcbfates, mo,<tlv rodenls. comprised the balance
(Table l) .

A highcr pcrccntagc of r.ertcbratc prcv nu'rF
ber'-" tas ibund in diets in Washington (17.190)

than frorn Oregon (B.4olr).  which may have been
a tesult ol a higher ar.ailabiJitv of C)rthoptcra (Acri-

diclac. Ttttigonidac, and Cryllaclididae) prey at the
Oregorr studv site. Crasshoppem, especial lv
l l ' l an "p lu '  { n . .  \ \ ,  r i  J t  , ' r  n ,  . r r ,  I ' i , l . r r r i ,  1 , r , , 1 ' , r -
tions both vears of the C)regon studv lnd lcrc

Jrrcycd upon hear,ilv b,v the r-,t'ls probabl_v to the
near exclusion of othcr plcy br. late summer. F{}ur
species oi small mammals lrere common among
the vertebratc plc,v in Washington and six species
in Oregon. Creat Basin pocket mice \Perognrihus
paz,us) dorninatccl thc vcrlcbratc prcv in both aeas
and contr ibuted l j5 percent ol the total biomass.
Othcr stucl ics (O'Farrr l l  ct al.  1975. ( lreen I9{} l l )
have forurd pockct micc al grcalcr dcns;l ies than
all other srnall rodents on both areas. l)illerences
in small mammal prcv composition bchrccn thc hro
lrr'cds rcflcdcd clilferences in prev species ranges
and habitat t,vpes. Ord's kangaroo rat (Dipodomls

oxlii) rlocs not occ.uI on the Washington studv area
and conscqucntly t 'as found onlv in the Oregon
owl diets. Tlre sa€ieblush \oIe (Lagutus cuftatus)
uas lound in burrorving orl  diets only on the
loamv-soils in V ashington. $hilc montanc loles

|Mi(:rotus nLotLtatLus'l uere lound onlv in the cliets
of Oregon olls. These dillerences probably reflcct
habitat rather than range di l felenr:es. The largest
velebrate prev 1r'erc ncondtc Nuttall's cottontails
i Stlt:ibpjts mLuaLLii) ancl black-tailed jackrabbits

|Lepus cal i fomiuu\ rrhich together contr ibuted
) l0 percent oi the biomass in Oregon. Northern
pocket gophers (.Thontomys tolpoides) in the diets
!!ere general lr- juveni les.

Thc rnosl comntorr insect prev \'!efe the tenebri-
onid beetles C':)nisattu.s nelsoni (Washington) and
BLapstimLs sp. (Oregon.i and the scarab beetle
Dipkttaxis uiungulato (Oregon). These three spe-
cies alone contributed or.er 2B percent ofthe total
individutls. Al l  three specics arc small  ((7 mg)
and ttnt|ibuted ( 0.13 percent ofthe total biomass.
Acti\.e pursuit of thcsc insccts bv burroling or,ls
ma! re-culL in a negative ener€ry gain to the ot'ls,
cspcc iall,v sinee adult bur-rorvirrg otls carry single
prey to thcir ' ,voung. O*ls t 'ere foraging primari lv
for their young during our study. W e speculate that
the adults and pcrhaps ncstlings r,;ere passivelv
feecl ing on these insecls wilhin the nest and roost

Burroling Otl Dicts 89



TA13l . [  l  Diet  composi t io, ,  o lbufro$ing owls n i  th.  Columbir  Basin ofsort lu. r r r r i  W $hingron i19;7,7Br d, l  north centra l  Or.-
g o r  1 1 9 B 0 - 8 1 1 .

hr = 769 p{Uctsl in=5,5;9 fc l l ( i rs)

\o. Bnrnas!

hr=6, i l28 r , ( l l {  Ls)

No. Bionass
Total

\o .

\lt.iloEb ttuttalLii
'llunn"$ 

laLpanlcs

I'entgnathtu porus

P cron*s cus nLanit Lllus

llitnt ut ntontantts

0ther rertebrrte!

-so\",gid"

Cn l l r r id ic lae

S i p h i d r e

0lh{r i.rertebrales

Gr lml le l  b iomass 1g)

l l ; . l l
<  0 .1

I  _ t
10 .5
0.0

l . . l

0.t)
2. ')

iB2.{))
3 . ;
I 0
2 . , '
0 . 8
iJ.;
6 .3
9 .2
,t.5

1,t.2
21.5
t_5

5 .03 I

t i l9 .9 l

l9. lJ
:l:1.9

0 . 0
6 . 2
6 . 1
0 . 0

1 1 . I

{ 1 0 . 1 )
1 . 0
0 . 1

6 . 5
0.u
0.2
0 .5
0.,1,
0 . 1

<  0 .1

6.685

Itl.:1.)
0 . 2
0 . 7
:r . l
0. '1

0 . 0
0 . 3
0 . 1

( 9 1 . 6 1
0 . 5
0 . 5
0.0
8. ;

L  2 . 1
l3. l )

.1.J

1.1. ;
24.:l

3 . 9

i]2..100

( 86 .7 )
10 .0
20.4
u 2 . 1
8 . ;
9 .8
0 .0

0 .5

(:J.:ll
0.2

0.0
2 .5
3 .3
5.2
0.2
O. t-

0 .3
0 .B
0 . 1

28.584

0 .2
o.rJ
5 .B
0 .1

0 .2
0 .3
0 .3

(90.4J
1 . 0
0 .5
0 .1
7_6

I 1 . 6
t2 . I

1).1
.1.3

1.1. ;
24.4

3 . 9

i17..1:il

(87.31 (3.592)
8.5 72

20.3 2A6
.J5.0 2.16;
7 . 1  1 3 6
L l  604
1 .2  69
3.B t05
2.; l5:J

tL2 .7 r  ( 33 .839 )
0.4 360

< 0 . 1  2 0 1
< 0 .  |  1 3 7

2.0 2.n56
3.9 ,t .3,15
,1.3 ,t .53i l
0.2 3.6.1.1
0-7 I,62:]
0. i l  5,122
0.7 1).269
0.1 r. .1;6

35,269 :t7..13l

burrols. In supporl ofthis. over B0 hr of fecding
obscruations bv the senior author failed to note anr
direct leeding on lhcse insects. The bectlcs are
probablv attracted to the cool moist bulrols and
nest l i t ler conla;ncd $ithin.

Large Orthoptera lcre the onlv inveftebratcs
of which individual taxa contr ibutcd ) 1 per.cent
of the tolal biomass. In Washington. the coulee
,  f i . kp t  i 4 / r , , / /  a , , r , r L i l i . t  r ' . r -  h \  i d r  t hF  rno - t  im -
portanl invertebrate prel-.  rrrntr ibuting 6.5 pe|cenL
ol the biomass. Couicc clickets rvere also thc largest
insert prcy averaging o, 'er I  g (drl  leight).  The
most important inlerlebrate prcv in Oregon was
the Jerusalen crickct (StenopelnorLs fu"xtu - 5.2o/o
of the biomass) follot'cd by the migratory gr ss-
lroppcr (Melanoplus s angt i.rLipes -2.1o/oJ, the t:ou-
lee cricket (1.770), and Steirar:r sp. (1.70lo).

Jer-usalenr crickets (Sternpelmonu spp.l have been
rr:portcd to be important in thc diet of other bur-
rowing ol'1 populations (l'laser et al. I971.
Thomsen 1971. ( l leason and Craig 1979. Broun
p t  n l .  l t t go t .  O the r  i r nno r tan t  i n \ r r l ,  b r J rp  p r ' . \  i r -

cluded the burying beetle (Silphidae; Ni:rophonLs
sp.-0.70lo of the total biomass). several spccies
oI darkl ing beetles (Tenebrioniclae; Eleorle.r
spp.-0.60/o). and scorpions (0.4061. Olcral l .  the
insect familics Carabidae. Scarabacidae. and
TeneL r i on i , l c .  r ' , r n t r i bu ted  o re r  i l { t  p r c r  spec ie .
and 49 percent of the individuals cons med but
onlv 1.3 percent ol the total biomass.

Diets of burrowing owls elserrhcrc (revieted
b,v Cleason and Craig [1979]) hare shor.n, as in
this study. that these raplors fcccl predominanLly
on arthropods and small mammals. Our ovcrall
\ ,  r l l b r J l e :a r l l r r nnod  ra t i u  l l 0 :O00 r t  i -  r . r r  s im i -
lar ro Nlarti's (197,X) results iB:920/o) lrom
(iolorado; holvcver. plev species composition $as
quite diflerent. Much higher perr:entagcs of ver
tebrates n'crc lound in burrorving or,".l diets in
Cali fornia (29.130/o, Jaksic and Mart i  198l;
31.4 4I.2oh. Thomscn 197I. i  and Chile (20.00/0.

Jaksic and Mart i  I9B1). Jaksic and l lart i  (  198 t)
surrnised thal tbc €ircater proport;on of \.c ebrale
prev at their Cali fornia and Chile stucir,  si tcs
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compared to the Coloraclo site rcl lcctcd dif fcrcn-
tial prev availabiJitv rathef lhan clilfelential
-"elecLion.

s'e Loo attribuLe the rlifferen<r:s bctr,;ccn Orc-
gon anrl S'ashington ol'l cliets to clifierential pre,v
availabilitv. l,hich in turn are affected bv habitat
cl i f ferences ( inclucl ing soi l  t tpc. l ,  annual val iat ion-r
in rainlal l  on summer estjvation palterns of fodenls.
and lhc annual lariation ofinsect populations. For
instance. t l t  the Oregon si le in 1980. \ 'c cbratcs
comprised 12.6 pelccnt of thc dict cvcn though
grasshoppcrs (Acrididae- 26.,1%1 t 'ere tr l  epi-
demic populat ion levels and the proport i l )n ofvcr-
lebralcs in thc dict had drarnaticallv decreasecl
Irom 49 percenL in Apri l  to lcss than 5 pcrccnt
in August (Creen and Anthon,v I989). In contlast.
lhe conp{)si l ion ofvr cbri l tcs and grusshoppers
in thc Olcgon dirt  in l9BI decrea-"ed to 7.0 per-
cent and 2.8 per.ent. re-(pectirelv. with a crrr-
|esponding increase in colet4rlcran plcl l rom 23.3
pcrcent to 62.; percent: suggesting significant an-
nual \ariat ions irr diet.  Furthcrmorc. O' l  anel l  ei
al.  (1975) detelmined lhaL annLral rainlal l  in tht:
Colurnbia Basin and i ts clTcct on seed production
govelned the densitv and airoreground at.Li l iLv of
Oreat Ba-. in lx).kel n;ce. Tn thcir stuclv. pockct
micc had l lvc-lbld changes in populat ion size and
30 da_"" di i l i : renr:es in abole-gr-oLrnd acti \ i t l  bc-
tueen wel tnd drv,vca.r-s. Bccause the Oregon and
Washington studies wefr rrot condudcd durinl i  thc
silmc vcilrs! annllal valiation in rainlill mav have
rcntr ihuled 1o dif fcrences irr dict cornposit ion.

In addition. clifferences in relebrale plcr oom-

1 ' , . i t i , , n  I '  t s , ,  n  S . r . h i np t , ' r r  r n r l  O le8on  r ' - . e  i  r
f lucnccd bv di l lerences in soi l  tvpe. Edaphic
facLors such as dcplh. lc\tur-c. dnd st lcn€tth ha!e
been lound to aliict populaLions of small rnarnrnals
(Bcst 1 969, Kri tzman 1974. !  eldhammer 1979).
Within the Wa-shington and Oregon studv sites" tllo
basic soil t'_pes were prcsent. loamv-sand rncl siltr,-
loam. $' i thin the loam,v-sand sites pocket mice
clearlv dorninated boLh the percent nurnber and
pcrccnt biomass o{ the mammalian prey at both
sites (Tahle 2). While at thc si l tvloarn sitcs in Ore-
gon. deer mice (lt. manit:ukttus.). northefn pocket
gophers. and Creat Basin pockct micc r.crc lbund
in ncarlv ctpal numbers, but pockel gophers
plovided most ol the bionass (Tahle 2). In
SrashingLon. pocket gophers also dominatcd thc
biomass on siltv-loam sites. although pocket mir:e
represented 36 percent of thc biomass. ln tcrms
of numbe$ at the Washington si lLyJoam sites.

pocket mice and sagebrush r,oles uere mosl com-
mon. Conscquently. dietarv composit ion belween
Oregon and [ 'ashington at thc loamv-sand sitcs
rere verv similar. while at thc si l t ,v- loam sites the
dornirrancc of dccr mice in Oreplon las leplaced
b1-. sagebrush voles in S'ashingLon. Beca"sc suge-
brush roles occur in thc Columbia Basin ol Ore-

€ton. theif  absences in Lhe Oregon diets may bc
a rcsult of habitat clifferences other than -roil tvpes
l , c r \ cp r  l hc  Or -9 , ' r '  . r r r , l  \ I  r sh ing t , ' n  s i t ,  - .

TIBLII 2. Composition ofmammaliao pro ofbLrtovnrg orvls
nesting nr loomr sand and siltl loam soils i. rh.

CohmIia Besir of{ d-hington ll9;; 711) and Ore'
g o n  ( 1 9 8 0  8 1 ) .

l .our r r  sunr l  S i l t r  loanr

,soil Soil

I  re.  ip,"  i ,=

\ ld.h; , 's to ' ,  ln :31]3)

Pcrognutln; panus 80.2 l7.2

I'en nt\tut\ rxnit uL.ltut 13.6 12.2
'llLoLtont: tulponle' 1.6 9.0

I aguttLs tuttanr ].fi 0.;

Orher 1.0 0.9

Orcgon rr :2.68i) )

P, togtuthu;  panus 66.1 1 l . l

P . n  n \ r ' ^  n a n i . u l a t u \  1 6 . 6  l l . t
'Ihnon* rulpouk:s ;.1) 15.5

Dipo,lon^r ordii 4.i 10.7

llitronLs nrorttattus :1.') (r.-2

11 . ;  36 .0

5 .0  3 .2

9 .2  1 ,1 .1

l  l . 1  16 . , 1 .

0 0

26.t 10.5

3 l . l  1 ,1 . t )

28 .8  5 i . 1

6 .1  8 .9

Other

2 . 8  1 1 . 5

0 . 6  0 . 1

t . o

Ltl

2 .3 I . ;

Felclhamrner (1979) found l  posit ive correla
tion bch{een population densities of Creat Basin
por:kel mice and the percentagc of sand in the soil,
which mav aid their digging clforts, and a nega-
tive correlation llet$,een percent sand and deer
rn i r .  d - r r - i t i e -  Jnd  -1 , c ,  l l r t ' . 1  t h . r t  t l , ,  r '  r n i ce  re re
a\.oiding the more arid. sancly soils. The sarnc ma,v
be truc for northcln pocket gophers. although
I' l i l ler (I964) lbund Lhat this species occupicd thc
uidest rangc of soi l  tvpes of the lbur species ol
pockct gophcrs hc studied in (lolorado.

The shi l i  l iom verlebrale to orthopteran prcv
in l9t l0 and lhe subscqucnt shif t  to coleopteran
p le r  l , r  l a l i l  i r r  { ) r e l o r r  i n ' l i , c t e -  r n  u l , pu r tun i s t i ,
ioraging bchavior bv burroling owls. 

'l'lre 
presence
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ol a l , ide varictv of prev laxa and sizcs, including
ichneurnon wasps" blorr. llv pupae, jur.cnile
mu-ikfats (OdoDarz zibethkus), and cravfish
'P , r  t f ns to ,  u '  - n . r  f u r rh - r ,  , , '  mp [J i " .  o11 , , - . " ' n i - -
l i c  l o r rg i ng .  Th -  r r . t  , l i f f " r " n ,  "  i n  r n . J r  p r ,  \  - i ze
((4 mg to )40 g) and the presenct of items Lilled
but not eaten (Crcat Basin spadeloot toad,

lStrLphi,optu ;fttemL.)rLtan&\l) suggcsts bufrouing
ortls till pur-suc anv potential pre), thcl can phvs-
ical lv handle. SchlatLer er ol.  (J980) dret the sarne
conclusion bxsed on thcir studv of burro*ing ot ' l
diets in cr:ntral Chile.

Over 90 porccnt ofthe vertebrale prcv and the
major insects such as lhc Jcrusalem criclet and
buning beetlc rrcre nocturnal specics. Their pres-
cncc in the diel indicatcs that burrouing or'1s lccd
noctufnal l \ .  StLrdies hv the senior author atso re-
vcalcd intense Geding acl ivi tv durinpl the crepus-
cular horrrs for prcdorninantiv groLrnrl-clt'elJing
beetles arr l  gr '{sshoppers; l iLt le rJirect lceding ac
l ivi tr '  la-. obserred r lrrr ing the davl ight hours.
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