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INTRODUCTION 

The Hanford S i t e  was es tab l i shed  by t h e  U.S. Atomic Energy Commission as 
a  defense m a t e r i a l s  p roduct ion  f a c i l i t y  i n  1943. The processing, d isposal  and 
storage o f  r a d i o a c t i v e  waste has cont inued s ince  t h e  1940s, a l though a l l  b u t  
one o f  the  defense m a t e r i a l s  p roduct ion  reac to rs  were c losed i n  t h e  1950s. 
The s i t e ' s  570 square m i l e s  have been c losed t o  unauthor ized human t respass 
s ince  i t s  incept ion .  Th is  c losu re  b e n e f i t e d  many w i l d l i f e  species (Hanson and 
Eberhardt 1970, Hedlund 1975). Today, t h e  Hanford s i t e  harbors a  l a r g e  and 
d i ve rse  popu la t i on  o f  b i r d s  o f  prey. 

I n  order  t o  determine t h e  nes t i ng  species present  and t o  ga in  some under- 
s tanding o f  t h e i r  re1  a t i v e  abundance, P a c i f i c  Northwest Labora tory  (operated 
by  B a t t e l l e  Memorial I n s t i t u t e  f o r  t h e  U.S. Department o f  Energy) cont rac ted  
D r .  R ichard  R. O lendor f f  t o  conduct f i e l d  work i n  1973 on t h e  b i r d s  o f  p rey  
r e s i d i n g  on t h e  Hanford S i t e  (O lendor f f  1973a). The i n t e n t  o f  h i s  e f f o r t s  was 
t o  survey t h e  nes t i ng  r a p t o r  popu la t i on  and t o  eva lua te  t h e i r  p o t e n t i a l  f o r  
f u t u r e  research. H i s  s tud ies  l a i d  t h e  groundwork f o r  several  research pro- 
j e c t s  dea l i ng  w i t h  rap to rs .  

A  long-term study concerning t h e  breeding ecology and behavior  o f  t h e  
Swainson's hawk was i n i t i a t e d  i n  A p r i l  o f  1973, concurrent  w i t h  O l e n d o r f f ' s  
r a p t o r  popu la t i on  surveys. The Swainson's hawk study cont inues today and t h e  
data through 1977 were used i n  t h e  p u b l i c a t i o n  o f  a  Ph.D. t h e s i s  ( F i t z n e r  
1978). 

This  r e p o r t  i s  concerned w i t h  t h e  b i r d s  o f  p rey  which use t h e  Hanford 
S i t e  no t  on l y  du r ing  t h e  nes t i ng  season b u t  throughout  t h e  year.  An eco log i -  
c a l  t reatment  o f  f i v e  nes t i ng  owls ( g r e a t  horned, long-eared, short-eared, 
barn and burrowing) and f i v e  n e s t i n g  hawks (marsh hawk, r e d - t a i l e d  hawk, 
Swainson's hawk, p r a i r i e  fa lcon and American k e s t r e l )  i s  prov ided and suppor- 
t i v e  i n fo rma t ion  on non-nest ing species i s  presented. Fac to rs  which c o n t r o l  
r a p t o r  d e n s i t i e s  and popu la t i on  dynamics throughout a l l  seasons o f  t he  year  are 
discussed. I n fo rma t ion  i s  a l s o  prov ided f o r  r a p t o r s  f rom o ther  areas o f  
southcent ra l  Washington i n  order  t o  y i e l d  a  comprehensive p i c t u r e  o f  how the  
Hanford S i t e  f i t s  i n  w i t h  reg iona l  b i r d  o f  p rey  populat ions.  The f o l l o w i n g  
were t h e  ob jec t i ves  o f  t h i s  study: 1 )  To determine t h e  numbers o f  b i r d s  o f  
p rey  nes t i ng  on t h e  Hanford S i t e ,  2 )  To document t h e  rep roduc t i ve  chronology 
o f  each nes t i ng  r a p t o r  species, 3)  To prov ide  analyses o f  food h a b i t s  o f  b i r d s  
o f  p rey  on t h e  Hanf o rd  S i t e  coupled w i t h  p rey  abundance data, 4 )  To determine 
t h e  p r o d u c t i v i t y  o f  t he  dominant l a r g e  b i r d s  o f  p rey  on t h e  Hanford S i te ,  5 )  
To determine t h e  d i s t r i b u t i o n  and l a n d  use pa t te rns  of a l l  r a p t o r s  on t h e  
Hanford S i te ,  6 )  To determine t h e  k i n d s  and r e l a t i v e  abun- dance o f  
non-nest ing r a p t o r s  on t h e  Hanford S i t e  and adjacent areas o f  southcent ra l  
Washington 7)  To document p resent  land use p r a c t i c e s  on t h e  Hanford S i t e  and 
t h e i r  e f fects on rap to rs ,  8 )  To document rad ionuc l i de  l e v e l s  i n  b i r d s  o f  p rey  
on t h e  Hanford S i te ,  and 9)  To determine t h e  r o l e  o f  b i r d s  o f  p rey  i n  
r a d i  oecol og i ca l  mon i to r ing .  



STUDY AREA 

Studies were conducted on t h e  U.S. Department o f  Energy's Hanford S i t e  
f rom 1973 through 1978. 

The Hanford S i t e  l i e s  a t  t he  southeastern end o f  the  lower Columbia Basin 
and cons i s t s  o f  approximate ly  1476 km2 (147, 715 ha) i n  Benton and F r a n k l i n  

3 Counties (F igu re  1) .  It i s  bordered by  t h e  Columbia R i v e r  on t h e  east and t h e  - .  
Yakima R ive r  t o  t h e  south. This  s i t e  was es tab l i shed  i n  1943 as a n a t i o n a l  
s e c u r i t y  area and was c losed t o  a g r i c u l t u r e ,  g raz ing  and u n o f f i c i a l  t r a v e l .  b .  

I n  1968, t he  Atomic Energy Commission (now DOE) se t  aside a p o r t i o n  (311 km2) I .  
o f  t h e  s i t e  south o f  Highway 240 as an eco log i ca l  s tudy  area c a l l e d  t h e  A r i d  
Lands Ecology (ALE) Reserve. Dur ing  t h e  e a r l y  1970 Is, 12,950 ha n o r t h  o f  t he  
Columbia R ive r  were leased t o  t h e  U.S. F i s h  and W i l d l i f e  Serv ice  t o  be known 
as the  Saddle Mountain Refuge. The Washington Department o f  Game was a1 so 
g iven a lease on 21,853 ha t o  be used f o r  outdoor  rec rea t i on .  I n  1977, t h e  
Hanford S i t e  was se t  aside as a Nat iona l  Environmental Research Park by t h e  
U. S. Energy Research and Development Admin i s t ra t i on  (now DOE). 

The most prominent topographic f e a t u r e  o f  t he  s i t e  i s  Rat t lesnake Moun- 
t a i n ,  on t h e  western boundary, which r i s e s  t o  1100 m above mean sea l e v e l .  
For  5 km, t h e  un i fo rm c r e s t  o f  the  mountain i s  1100 m high, dropping on i t s  
southeastern end t o  125 m a t  t h e  water gap o f  t h e  Yakima River .  Northwest o f  
t h i s  l a r g e  c res t ,  a jumbled topography, much l ess  than 1000 m i n  e leva t i on ,  
merges w i t h  t h e  nor thwest  con t i nua t i on  o f  t h e  Rat t lesnake H i l l s  (Brown 1968). 
The n o r t h  s lope o f  the  mountain drops s t e e p l y  (about 25 degrees) on to  t h e  ALE 
Reserve t o  about 650 m e leva t i on ,  then eases t o  7 degrees down t o  about 350 m, 
and f i n a l l y  slopes more g e n t l y  t o  Cold Creek V a l l e y  a t  150 m. North o f  Cold 
Creek Va l l ey  (150 t o  200 m), t h e  l and  sur face r o l l s  g e n t l y  w h i l e  r i s i n g  t o  
about 225 m on t h e  c r e s t  o f  a broad r i d g e  (R ickard  e t  a l .  1974). The Saddle 
Mountains r i s e  i n  e l e v a t i o n  t o  925 m t o  t h e  nor th .  The Rat t lesnake H i l l s  and 
Saddle Mountains are separated by the  Columbia R ive r  and an expanse o f  monot- 
onous topography i n t e r r u p t e d  by an a1 ignment o f  basal t i c  r i d g e s  (Gab1 e Mountain 
and Gable Bu t te )  which r u n  east-west near t he  midd le  s e c t i o n  o f  t he  Hanford 
S i t e .  A se r ies  o f  steep-wal led c l i f f s  a long t h e  n o r t h  and east  shores o f  t h e  
Columbia, upstream f rom the  o l d  Hanford townsi te,  form another s t r i k i n g  i n t e r -  
r u p t i o n  t o  t h e  s i t e .  U n s t a b i l i z e d  sand dunes occur as s c a t t e r e d  i s l ands  o f  
var ious  s i zes  rang ing  f rom 1 ha t o  severa l  thousand ha. The most ex tens ive  
dune complex l i e s  a long t h e  east bank o f  t h e  Columbia R ive r  oppos i te  Ringold.  > - 

The c l i m a t e  o f  t he  Hanford S i t e  i s  s t r o n g l y  i n f l uenced  by t h e  Cascade -- C- 
Mountain Range t o  t h e  west, which forms a b a r r i e r  t o  moisture- laden w i n t e r  
storms moving eastward f rom the  P a c i f i c  Ocean. The r e s u l t a n t  mo is tu re-  
depleted a i r  i s  warmed and f u r t h e r  d r i e d  as i t  descends t h e  eas tern  slopes of 
t h e  Cascade Mountains (Thorp and Hinds 1977). B - 

Annual p r e c i p i t a t i o n  a t  t h e  Hanford Meteoro log ica l  S t a t i o n  averages 
16.5 cm, rang ing  f rom 7 t o  30 cm over t h e  past  30 years (Stone e t  a l .  1972). 
On t h e  average, 60% o f  t h e  p r e c i p i t a t i o n  occurs between October and February. 
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FIGURE 1. The Hanford S i t e  



Precipitation decreases a f t e r  January b u t  increases again t o  a secondary maxi- 
mum in June. The climate of the Hanford S i t e  can thus be described as con- 
s i s t ing  of hot, dry, summers and moderately cold winters. July i s  the hot test  
and d r i e s t  month while January i s  the wettest and coldest (Thorp and Hinds 
1977). 

The vegetation of the Hanford S i t e  can be characterized in to  three major 
community tEpes (Figure 2 ) .  These are the sagebrush (Artemi s i  a t r iden ta t a j  - 
b i  t terbrush (Purshi a t r i  ndentata)/cheatgrass type (Bromus tectorum) , the - _  1 
sagebrush/bl uebunch w-(~gropyron s i catum) type and the sagebrush/ 
cheatgrass vegetation type (Cline e t  al .  I.* 

1 .  
The natural vegetation mosaic has been scarred by numerous f i r e s  and by - 

past agricultural  practices.  Abandoned agricultural  f i e l d s  now dominated by 
cheatgrass and annual mustards are par t icu lar ly  noticeable. Trees appear 
e r r a t i c a l l y  along both banks of the Columbia River from near shoreline t o  a 
few kilometers inland. Most of these t rees  were planted f o r  shade or orchards 
by ear ly s e t t l e r s  and were abandoned over 30 years ago w i t h  the creation of 
the Hanford Reservation (now called the Hanford S i t e ) .  Trees also occur i n  
other isolated spots around the s i t e  where they were planted as shade fo r  
industr ia l  f a c i l i t i e s  and mil i tary ins ta l la t ions ,  now decommissioned. The 
black 1 ocust (Robinia seudoacacia), cottonwood (Populus sp. ), apricot (Prunus 
9.) and apple-9. + provide f o r  much of the nesting of raptors. 



r--------1 
I--' L- 

MILES rJ  0 
rJ L1 

I- L, 
'-1 

Ll 
I 



METHODS 

This report summarizes data collected from 1973 through 1978. In 1973 
and 1974 the en t i re  Hanford S i t e  was carefully surveyed fo r  nesting s i t e s .  
These two years provided the background information v i ta l  fo r  carrying out a 
population study of the nesting birds of prey that  l ive  and interact  together 
on the 1476 km2 study area known as the Hanford Si te .  Each year of the 
study an attempt was made t o  locate nests of a l l  the raptors which used the 
Hanford S i t e  during the breeding season. Considerable e f fo r t  was also spent 
in determining the s ta tus  of nonbreeding pairs and individuals. Certain rap- 
tors ,  notably the marsh hawk, short-eared owl and burrowing owl presented prob- 
lems i n  surveying productivity determinators as t h e i r  ground nests were d i f f i -  
c u l t  t o  locate. American kestrels  often nested on high inaccessible c l i f f s  or 
i n  dead t rees  and population data were also not always obtainable. Population 
density estimates fo r  these species probably represent a minimum.  

The intent  of the study was t o  examine a population under natural condi- 
t ions t o  gain accurate data on behavior and population productivity. Once 
nests were found t h e i r  locations were mapped and v i s i t s  were made t o  nest 
s i t e s  once during each of the following periods: nest building, egg laying 
and incubation, brood rearing, and post-fledgling periods. In this way pre- 
c i se  data were gathered on behavior, clutch s izes ,  hatching success, and 
fledging success. Some raptor nests could not be reached and hence only data 
on fledging success were obtained. Throughout the study, care was taken t o  
assure tha t  the birds were not unnecessarily disturbed. 

During the winter of 1976, a 50-mile census route was flown and a l l  b i r d s  
of prey encountered were recorded. The census 1 ine f o l l  owed u t i l  i t y  1 ines and 
incorporated t rees  bordering streams and along the Columbia River (Figure 1 ) .  
A single engine, fixed-wing, airplane was flown a t  a speed of 85 mph a t  an 
average height of 50 meters during each census. Observers sa t  on each side 
of the a i r c ra f t  and recorded only raptors observed out the i r  respective win-  
dows. The data gathered during these censuses provided some indication of 
seasonal species turnover and in a crude manner indicated the re la t ive  abun- 
dance of 1 arge diurnal raptors. 

Food habits of owls were determined primarily from pel le t  analysis and t o  
a lesser  extent on prey remains observed a t  nests. Pe l le t  analysis techniques 
described by Errington (1932) and Moon (1949) were employed in this study. 
Food habits of hawks were determined mostly from the tabulation of prey remains 
observed a t  nest s i t e s  and by observing captures. In the case of both the owl 
and hawk food habit data, re1 at ive frequency estimates were calculated fo r  
each prey taxon on the basis of to ta l  number identified (Curtis and McIntosh 
1950). 

Pe l le t s  from great horned, long-eared and barn owls and Swainson's and 
red-tailed hawks were analyzed fo r  radi onucl ides. All samples were a i r  dried 
a t  50C for  48 hr and then f ine ly  ground. Radiochemical analyses included an 
i n i t i a l  garma scan of a l l  samples using a NaI detector. Selected samples were 
reanalyzed using a system with a sol id  s t a t e  primary detector coupled t o  a NaI 
detector f o r  Compton's anticoincident correction. 



GENERAL CONSIDERATIONS 

F i v e  species o f  owls have been observed n e s t i n g  on t h e  Hanford S i t e .  
They i nc lude  t h e  g rea t  horned owl (Bubo long-eared owl (As io  - 
otus),  short-eared owl (As io  f l a m e 5  a1 ba) and burrowing owl 
m e n e  cun icu l  a r i a ) .  T h e r e a t  horned owls can be considered 
permanent res iden ts  on t h e  s i t e ,  w h i l e  t h e  remainder m ig ra te  t o  o ther  areas 
du r ing  the  w in ter .  Four a d d i t i o n a l  owl species have been recorded on o r  near 
t h e  Hanford S i t e  bu t  have not  been found nest ing.  The snowy owl (Nyctea 
scandiaca) i s  an i n f requen t  w i n t e r  v i s i t o r  w h i l e  t h e  screech owl (Otus -- asio),  
saw-whet owl (Aegol i us acadicus) and f 1 ammul ated (Otus f 1 a m e o l  us) are 
i n f requen t  sp r i ng  and summer v i s i t o r s .  These l a t t e r  t h ree  species may nest  on 
t h e  s i t e  b u t  records are  no t  ava i lab le .  

S i x  d i u r n a l  r a p t o r  species have been recorded nes t i na  on t h e  Hanford 
S i t e .  These i nc lude  t h e  marsh hawk (C i rcus  c aneus), fer ruginous hawk (Buteo 
r e g a l  i s ) ,  r e d - t a i l e d  hawk (Buteo j a m a i c e n s i s h n s o n '  s hawk (Buteo 
swainsoni), p r a i r i e  f a l c o n  (Fa l co  mexicanus) and t h e  American k e r n  (Fa l co  
sparver ius) .  These species, w i t h  t h e  except ion o f  t h e  Swainson's hawk, have 
been recorded on t h e  Hanford S i t e  du r ing  every month o f  t h e  year.  I n d i v i d u a l s  
seen du r ing  w i n t e r  months, however, may n o t  be the  same ones observed nest ing.  
Eleven o ther  non-nest ing d i u r n a l  r a p t o r s  have been observed on t h e  Hanford 
S i te .  The tu rkey  v u l t u r e  (Cathar tes aura) i s  a r a r e  sp r ing t ime  v i s i t o r .  The 
goshawk (Acc i  i t e r  g e n t i  1 i s m ' s w k  (A. cooper i i )  and sharp-shi nned 
hawk (A. --7 s t r i  atus have been observed p r imar iTy  i n  r i p a r i a n  h a b i t a t s  f rom 
~eptemEer  through January. The rough-legged hawk (Buteo 1 agopus) i s  c h i e f l y  a 
w i n t e r  v i s i t o r ,  and nests f u r t h e r  n o r t h  i n  Canada and Alaska. 

The golden eagle ( A q u i l a  chrysaetos)  has been observed d u r i n g  a l l  months 
o f  t h e  year  b u t  n e s t i n g  on t h e  Hanford S i t e  was n o t  observed du r ing  t h i s  study. 
Most sp r i ng  and s u m e r  observat ions were o f  subadul t b i r d s .  Adu l t s  a re  usu- 
a l l y  n o t  seen u n t i l  f a l l  or  w i n t e r  seasons. The b a l d  eagle (Ha l iaeetus  
leucocephalus) uses t h e  Hanford reach o f  t h e  Columbia R ive r  i n  w in ter .  A 
group o f  15 t o  20 i n d i v i d u a l s  s tay  on the  Hanford S i t e  f rom l a t e  November 
u n t i l  l a t e  January ( F i t z n e r  and Hanson 1979). The osprey (Pandion ha1 i a e t u s )  
i s  an uncommon v i s i t o r  on t h e  Hanford S i t e ,  bu t  observat ions have been made 
du r ing  most months o f  t h e  year.  The gy r fa l con  (Fa lco  r u s t i c o l u s )  and pere- 
g r i n e  f a l c o n  (Fa l co  peregr inus)  are r a r e  w i n t e r  v i s i t o r s .  Dur ing  t h e  course 
o f  t h i s  study, o n l y  one i n d i v i d u a l  o f  each species was recorded. The pigeon 
hawk (Fa lco  columbarius r i c h a r d s o n i  i ) and (F. c. s u c k l e y i )  occur w i t h  i r r e g u -  

& , l a r i t y x h e  s i t e  and a l l  observat ions have bTen made du r ing  l a t e  f a l l .  

Table 1 provides a taxonomic l i s t i n g  o f  a l l  b i r d s  o f  p rey  t h a t  have been 
observed on t h e  Hanf o rd  S i t e .  

' w 

I n  order  t o  understand t h e  composite r o l e  o f  a l l  t h e  species o f  r a p t o r s  
us ing  t h e  Hanford S i t e ,  we present  a general p i c t u r e  o f  t h e  s t a t u s  and d i s t r i -  
b u t i o n  of each species i n  South Cent ra l  Washington and d iscuss b r i e f l y  t h e i r  
i n d i v i d u a l  b io logy .  These species accounts are an i n t r o d u c t i o n  t o  a more gen- 
e r a l i z e d  d iscuss ion  o f  t h e  ecology o f  t he  b i r d s  o f  p rey  on t h e  Hanford S i t e .  



TABLE 1. Taxonomic Lis t ing of the Birds of Prey 
of t h e  Hanford S i t e  

Genus Species 

ORDER - FALCONIFORMES 
Family - Cathart idae 

Cathartes - aura 

Family - Accipi t r i d a e  
Accipiter  g e n t i l i s  
A. cooperii - 
A. s t r i a t u s  - 
Circus cyaneus 
Buteo 1 agopus 
Buteo r ega l i s  
Buteo jamaicensi s - 
Buteo swainsoni 
Aquila chrysaetos 
Hal i aeetus leucocephal us 
Pandi on ha1 i aetus 
Falco ru s t i co lu s  
Falco mexicanus 
Fa1 co peregr i nus 
Falco col umbarius 
Falco sparverius 

ORDER - STRIGIFORMES 
Family - St r ig idae  

Otus a s io  -- 
Otus f 1 amneol us 
Bubo virgi  ni anus 
Asio otus -- 
Asio flamneus 
Nyctea scandi aca 
Athene cunicular ia  
Aegol ius acadicus 

Family - Tytonidae 
Tyto alba - 

Turkey vul ture  

Goshawk 
Cooper's Hawk 
Sharp-shinned hawk 
Marsh hawk 
Rough-1 egged hawk 
Ferrugi nous hawk 
Red-tailed hawk 
Swainson's hawk 
Golden eagle  
Bald eagle 
Osprey 
Gyrf a1 con 
P r a i r i e  falcon 
Peregrine fa lcon 
Pigeon hawk 
American kes t re l  

Screech owl 
Flammulated owl 
Great horned owl 
Long-eared owl 
Short-eared owl 
Snowy owl 
Burrowing owl 
Saw-whet owl 

Barn owl 

TURKEY VULTURE 

The turkey vul ture  is a summer res ident  throughout Washington, but i t  
seems t o  be more comnon on t he  e a s t  s i de  of t h e  Cascades (Hudson and Yocom 
1954, Jewett e t  a l .  1953, Alcorn 1971). On the Hanford S i t e  observations have 



been limited t o  April 11, May 4 and May 25 of 1978. Single birds were recorded 
each time. On April 11, a vulture was seen feeding on a road-killed black- 
ta i led  jackrabbit, Lepus californicus,  by J. N. Fitzner, while the May 
observations were of soaring birds on the east  slope of Rattlesnake Mountain. 

The turkey vulture i s  often mistaken for  an eagle due t o  i t s  large s i ze  
and black plumage. I t s  bare head, colored red-to-crimson, i s  not characteris- 
t i c  of the eagles, however. The turkey vulture also has claws, f e e t  and b i l l  
which are much weaker than any of the other raptors found i n  Washington. These 
anatomical features are adaptations fo r  feeding on carrion. 

GOSHAWK 

The goshawk occurs in Washington a l l  year. They nest i n  forested regions 
b u t  move down t o  the lowlands in winter. This species has often been observed 
along the Yakima River, par t icular ly i n  the Benton City area (Figure 3 ) .  On 
the Hanford S i t e  i t  has been observed only during l a t e  f a l l  and winter months 
(October-March). Most observations have been made a t  Snively Gulch, a wooded 
streamside. Goshawks have also been observed hunting over sagebrush-bluebunch 
wheatgrass communities on other par ts  of the Ar id  Lands Ecol ogy Reserve. 

Goshawks are well adapted f o r  feeding on medium sized birds and mammals. 
This species i s  capable of capturing grouse and rabbi ts  on a regular '  basis. 
Chukar (A1 ec tor i s  raeca),  California quail (Lophortyx cal ifornicus),  and 
Nut ta l l ' s  cot tontai l  % S lvilagus nut tal l  i i )  are probably the important prey 
species on the Hanford Si te .  

COOPER'S HAWK 

The Cooper's hawk i s  usually observed in riparian habi tats ,  par t icular ly 
along the lower reaches of the Yakima River and a t  Snively Gulch on the Hanford 
Si te .  Records of sightings are available from September through March. Infre- 
quent sightings have been made i n  shrub-steppe habitats. 

The Cooper's hawk feeds principally on b i r d s  of sparrow size.  The 
species a1 so feeds on small mammal s. Whi te-crowned sparrows (Zonotrichi a 
leucophrys) , mourning doves (Zenaidura macroura) , and juncos (Junco hyemal i s )  
have been recorded as prey on the Hanford Si te .  

SHARP-SHINNED HAWK 

The sharp-shinned hawk occurs in the Columbia Basin during f a l l ,  winter, 
and early spring chiefly in riparian areas, being part icular ly abundant around 
the Benton City area i n  brushy sections adjacent to  the Yakima Rivers. One 
subadult bird was banded in Snively Gulch on 5 September 1978. Numerous 



FIGURE 3. General s tudy area where r a p t o r  s i g h t i n g s  have been recorded 

s i g h t i n g s  have been made i n  shrub-steppe and r i p a r i a n  h a b i t a t s  on t h e  Hanford 
S i te ,  p a r t i c u l a r l y  f rom September through March. 

Th i s  a c c i p i t e r  feeds almost t o t a l l y  on smal l  b i r d s .  No p rey  captures 
have been observed on the  Hanford S i t e .  

MARSH HAWK 

Marsh hawks can be observed a t  any t ime  o f  t h e  year  i n  t h e  Columbia Basin. 
The w i n t e r  p o p u l a t i o n  may represent  t h e  same i n d i v i d u a l s  t h a t  nes t  i n  t h e  
basin, b u t  data are l a c k i n g  t o  s u b s t a n t i a t e  t h i s .  Nest ing  occurs p r i m a r i l y  i n  
marshlands and i n  t a l l  grassy f i e l d s .  On t h e  Hanford S i te ,  t h e  m a j o r i t y  o f  - - 
n e s t i n g  b i r d s  occur i n  Cold Creek Val l e y  on the  ALE reserve  (F ig .  1 ) .  Th i s  
v a l l e y  i s  densely vegetated w i t h  cheatgrass and tumble mustard. Several p a i r s  
o f  b i r d s  a l so  nes t  i n  n a t i v e  bluebunch wheatgrass communities on t h e  s ides lope - - * - ~  
o f  Rat t lesnake Mountain. I s 1  ands i n  t h e  Columbia River ,  p a r t i c u l a r l y  Numbers 
6, 8, 13, and 16 (Hanson and Eberhardt 1970) have supported n e s t i n g  marsh hawks 
i n  t h e  past .  . 

Marsh hawks feed on smal l  rnamals and b i r d s  b u t  are capable o f  ca tch ing  
smal l  r a b b i t s  and q u a i l .  A female marsh hawk was observed k i l l i n g  a f u l l  
grown Hungarian p a r t r i d g e  (Pe rd i x  e r d i x )  on t h e  Hanford S i t e  and marsh hawks 
have o f t e n  been seen feed ing  on road- i l e d  b l a c k - t a i l e d  j a c k r a b b i t s  and 
c o t t o n t a i  1 s. 
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AMERICAN ROUGH-LEGGED HAWK 

Th is  hawk i s  t h e  most abundant buteo i n  t h e  Columbia Basin du r i ng  t h e  
w in te r ,  o f t e n  be ing  observed on t h e  Hanford S i t e  i n  e a r l y  A p r i l  w i t h  1 May 
1979 being t h e  l a t e s t  sp r i ng t ime  reco rd  f o r  Benton County. Th i s  b i r d  was 
observed 2  m i .  SW o f  Kiona, i n  a  wheat f i e l d  o f f  McBee road above Horse Heaven 
H i l l s .  A g r i c u l t u r a l  lands, p a r t i c u l a r l y  a l f a l f a  f i e l d s ,  appear t o  be t h e  most 
common h a b i t a t  used by t h e  b i r d s  f o r  hunt ing.  However, t h e  American 
rough-legged hawk does no t  nest  i n  Washington. 

American rough-legged hawks feed p r i m a r i l y  on t h e  smal l  mammal genus 
M ic ro tus  w h i l e  w i n t e r i n g  i n  t h e  Columbia Basin. Nea r l y  twenty  p rey  captures 
were observed du r i ng  t h e  1970's  and a l l  were o f  M ic ro tus  sp. i n  a l f a l f a  o r  
grass f i e l d s .  Th i s  r a p t o r  p reys  h e a v i l y  on M ic ro tus  sp. and seems t o  have 
b e n e f i t e d  f rom man's a g r i c u l t u r a l  p rac t i ces .  A l f a l f a  and g r a i n  f i e l d s  
apparent ly  resemble tund ra  h a b i t a t s  and grasslands on which t h i s  r a p t o r  
nests.  Phys ica l  s i m i l a r i t y  o f  t h e  w i n t e r i n g  a g r i c u l t u r a l  lands i n  t h e  
Columbia Basin w i t h  t h e  rough-legged hawks' n e s t i n g  h a b i t a t  may, i n  pa r t ,  
e x p l a i n  t h e  l a r g e  w i n t e r i n g  numbers o f  t h i s  species i n  sou thcent ra l  
Washington. The added f e a t u r e  o f  an abundant p rey  base o f  M ic ro tus  sp. 
enhances t h e  Columbia Basin hay f i e l d s  f o r  w i n t e r i n g  because m i c r o t i n e s  are an 
impor tan t  p rey  o f  t h e  rough-legged hawks on t h e i r  n e s t i n g  grounds (Spr inger  
1975). 

FERRUGINOUS HAWK 

The f e r r u g i n o u s  hawk i s  one o f  t h e  l a r g e s t  hawks n e s t i n g  i n  t h e  Columbia 
Basin and i s  a l s o  r a t h e r  uncomon. One nes t  i s  a c t i v e  on t h e  Hanford S i t e .  
The presence o f  severa l  o l d  nes ts  on Gable B u t t e  and Ra t t l esnake  Mountain 
i n d i c a t e s  t h a t  more o f  t h e  b i r d s  were present  perhaps 10 o r  20 years ago. I n  
1974 and 1975, F i t z n e r  e t  a l .  (1977) es t imated  t h a t  about 20 p a i r  o f  these 
b i r d s  nested i n  Washington s t a t e  w i t h  t h e  m a j o r i t y  o f  t h e  p o p u l a t i o n  occu r r i ng  
i n  F r a n k l i n  County. Another i n t e n s i v e  survey conducted i n  1978 i n d i c a t e d  t h a t  
t h e  popu la t i on  cons i s ted  o f  26 p a i r s  w i t h  21 p a i r s  having l a i d  eggs. The 
areas surveyed i n  1974 and 1975 were surveyed again i n  1978 i n d i c a t i n g  t h a t  
t h e  popu la t i on  had s l i g h t l y  increased or  t h a t  some fe r rug inous  hawks were 
undetected i n  1974 and 1975. 

The inc rease i n  f e r r u g i n o u s  hawks i n  Washington i n  1978 i s  perhaps a  res-  
ponse t o  an increased p rey  base. I n  t h e  1978 n e s t i n g  season, Townsend's and 
Washington ground s q u i r r e l s  (Spermophil us townsendi i - a n d  S. washingtoni )  were 
n o t i c e a b l y  abundant. Grass c u t t i  ngs, burrows, and s q u i r r e l  s  were seen every- 
where cheatgrass dominated a  h a b i t a t .  Observat ions a t  f e r r u g i n o u s  hawk nests 
revea led  t h a t  t h e  hawks were feed ing  h e a v i l y  on t h e  s q u i r r e l s .  F i e l d  work i n  
1975 d i d  n o t  i n d i c a t e  any r e l a t i o n s h i p  w i t h  hawk p roduc t i on  and ground s q u i r -  
r e l  s. Other researchers (Howard and Wolfe 1976) i n d i c a t e  t h a t  f e r r u g i  nous 
hawks are q u i t e  dependent on a  hea l thy  p rey  base o f  medium-sized mammals f o r  
p roduc t ion .  Years o f  1  ow-mammal d e n s i t i e s  u s u a l l y  have 1  ow fe r rug inous  hawk 
p r o d u c t i v i t y .  



Ferruginous hawks nest  on c l i f f s  and t r e e s  and can even be found n e s t i n g  
on t h e  ground. They occas iona l l y  b u i l d  t h e i r  nests low t o  t h e  ground b u t  usu- 
a l l y  b u i l d  l a r g e  s t i c k  nests i n  t h e  crowns o f  t rees.  

RED-TAILED HAWK 

The r e d - t a i l e d  hawk i s  perhaps t h e  most f r e q u e n t l y  encountered l a r g e  
d i u r n a l  r a p t o r  i n  t h e  Columbia Basin. I t  i s  t h e  on l y  l a r g e  hawk commonly 
found n e s t i n g  i n  i r r i g a t e d  farmland. I have observed r e d - t a i l e d  hawks n e s t i n g  - 

w i t h i n  a  few hundred meters o f  houses and main roads. T h e i r  o n l y  requi rement  
f o r  n e s t i n g  seems t o  be a  s t r u c t u r e  of s u i t a b l e  he igh t .  I n  over 50 nes t  s i t e s  
examined i n  t h e  pas t  seven years, over 95 percent  of a l l  nes ts  were found over  
40 f e e t  aboveground. The t a l l e r  t he  nes t i ng  s t r u c t u r e  t h e  more c e r t a i n  one 
can be o f  f i n d i n a  a   air o f  r e d - t a i l e d  hawks n e s t i n q  i n  it. Lombardv ~ o ~ l a r s  " .  
(Populus n i g r a )  and cottonwoods (P. t r i choca rpa )  tend t o  be t h e  ta1l;st b f  t h e  
t r e e s  found qrowinq i n  t h e  ~o lumbTa Basin and these form t h e  b u l k  o f  t h e  nes t -  
i n g  s t ruc tu res .  ~ k e s e  hawks a l so  nest  i n  u t i l i t y  towers o r  on b a s a l t  and sand- 
s tone c l i f f s .  T h e i r  a b i l i t y  t o  adapt t o  a  wide v a r i e t y  o f  n e s t i n g  s t r u c t u r e s  
enables them t o  e x p l o i t  f a r  more landscape than t h e  more s e l e c t i v e  Swainson's 
and fe r rug inous  hawks. 

On t h e  Hanford S i t e ,  r e d - t a i l e d  hawks nest  p r i n c i p a l l y  i n  u t i l i t y  towers 
(30 t o  100 f t h igh )  , b u t  severa l  p a i r s  nes t  on t h e  Gable B u t t e  complex, White 
B l u f f s  c l i f f s ,  and i n  t he  t a l l e r  t r e e s  f rom Hanford towns i te  u p r i v e r  t o  t h e  
100-D Area. 

Red- ta i led  hawks prey  on a  v a r i e t y  of organisms, b u t  i n  t h e  Columbia 
Basin they  f e e d  l a r g e l y  on j ack rabb i t s ,  c o t t o n t a i l s ,  ground s q u i r r e l s ,  and 
snakes. Th is  hawk appears t o  be one o f  t he  few r a p t o r  species t h a t  ea ts  
ra t t l esnakes ;  t h e y  are  o f t e n  c repuscu lar  hunters. Dur ing  ve ry  h o t  pe r iods  
(above 100F), r e d - t a i  1  ed hawks have been observed hunt ing  m o s t l y  du r ing  e a r l y  
morning and l a t e  evening. Rat t lesnakes are more a c t i v e  du r ing  n i g h t  t ime  and 
t w i l i g h t  per iods  when ground temperature i s  lowest, u n l i k e  western 
ye1 1  ow-be1 l i e d  race rs  (Col uber c o n s t r i c t o r )  and b u l l  snakes ( P i t u o p h i s  
me1 an01 eucus) . 

SWAINSON'S HAWK 

The Swainson's Hawk i s  perhaps t h e  most common o f  t h e  t h r e e  buteos t h a t  
nes t  i n  t h e  Columbia Basin. Between 15 and 18 p a i r s  of Swainson's hawks nes t  
on t h e  Hanford S i t e .  Nest ing  i s  r e s t r i c t e d  p r i m a r i l y  t o  t rees,  however, and 
t h i s  l i m i t s  t h e  d i s t r i b u t i o n  of t h e  species i n  areas dominated by rock  out- 
croppings and c l i f f s .  Most o f  t h e  t r e e s  a v a i l a b l e  f o r  n e s t i n g  were p lan ted  by 
man f o r  shade or  f r u i t .  Without man's pas t  a c t i v i t i e s ,  few p a i r s  would be 
present  on t h e  Hanford S i t e  today. 

I n  t h e  Columbia Basin, Swainson's hawks feed p r i m a r i l y  on snakes (western 
ye1 1  ow-be1 l i e d  racers,  b u l l  snakes) occas iona l l y  e a t i n g  r a b b i t s ,  smal l  mammals, 



b i r d s  and i nsec ts .  Th i s  hawk i s  m i g r a t o r y  and can be found i n  Washington f rom 
A p r i l  t o  September. Dur ing  t h e  w i n t e r  months t h e  b i r d s  can be found i n  South 
America and sometimes i n  t h e  southern Un i ted  Sta tes  and Mexico. Swainson's 
hawks u s u a l l y  nes t  i n  low growing t rees,  8 t o  30 f t  high. They c o n s t r u c t  a 
r a t h e r  f l i m s y  nes t  below t h e  crown on a s i d e  branch ( F i t z n e r  1980). 

fr AMERICAN KESTREL . 
s The American k e s t r e l  i s  one o f  t h e  most abundant hawks n e s t i n g  i n  t h e  

Columbia Basin. Nests have been seen i n  t r e e s  along t h e  Yakima R i v e r  f r om 
. b,. Prosser t o  R ich land and elsewhere where ho l l ow  t rees,  magpie nests, b u i l d i n g s  

- - or  c l i f f s  p rov ide  c a v i t i e s  f o r  nes t ing .  On t h e  Hanford S i t e ,  n e s t i n g  occurs 
p r i n c i p a l l y  on t h e  White B l u f f s ,  i n  t r e e s  along t h e  Columbia R i v e r  f rom 
Hanford Townsite t o  t h e  100 D area and i n  t r e e s  near Rat t lesnakes  Springs, 
Benson Ranch, and S n i v e l y  Gulch. 

The smal l  s i z e  o f  t he  k e s t r e l  l i m i t s  t h e  s i z e  of t h e  p rey  organism on 
which i t  can feed. Small ve r teb ra tes  ( l i z a r d s ,  b i rds ,  mice) and i n s e c t s  fo rm 
t h e  d i e t  o f  t h i s  species. 

PIGEON HAWK 

Two races o f  t h i s  s ~ e c i e s  have been observed on t h e  Hanford S i t e :  The 
b lack  m e r l i n  (Fa l co  columbarius s u c k l e y i )  and Richardson1 s m e r l i n  (F. - - c. 
r i c h a r d s o n i i )  and o n l y  du r i ng  October through e a r l y  December. F. c. suck ley i  
i s  most o f t e n  observed p a r t i c u l a r l y  i n  t h e  s h e l t e r  b e l t  area o f - ~ i c h l a n d  and 
a long t h e  lower reaches  o f  t h e  ~ a k i m a  R iver .  Neophyte b i r d  watchers o f t e n  
mis take  t h i s  b i r d  f o r  a pe reg r i ne  f a l c o n  even though i t i s  much smal le r  and 
co lo red  somewhat d i f f e r e n t l y .  F. c. r i c h a r d s o n i i  i s  more l i k e l y  t o  be seen i n  
sagebrush-bunchgrass areas no t  Tar-from r i p a r i a n  h a b i t a t s .  N e i t h e r  o f  these 
two pigeon hawk races nes ts  on t h e  Hanford S i t e ,  a l though - F. - c. r i c h a r d s o n i i  
may nes t  i n  F r a n k l i n  County. 

The smal l  pigeon hawk preys c h i e f l y  on b i rds ,  and i s  q u i t e  capable o f  
c a p t u r i n g  meadow1 arks. Both races have been observed c a p t u r i n g  smal l  b i r d s  
and a Richardson's  m e r l i n  was seen feed ing  on a white-crowned sparrow 

. - ( Z o n o t r i  c h i a  1 eucophrys) on one occasion. 

-* - PRAIRIE FALCON 

Th is  i s  perhaps one o f  t he  r a r e s t  o f  t h e  nes t i ng  r a p t o r s  on t h e  Hanford 
i S i t e .  No more than f o u r  p a i r s  have ever been found n e s t i n g  on t h e  Hanford 

S i t e  du r i ng  any one year.  O lendo r f f  (1973a) f e l t  t h a t  as many as seven p a i r s  
. .  were present  and t h a t  most o f  these occurred a long Umtanum r i d g e  between 

P r i e s t  Rapids Dam and t h e  V e r n i t a  br idge.  Dur ing  s i x  years  o f  i n t e n s i v e  f i e l d  
inves-  t i g a t i o n ,  3 p a i r s  were a l l  t h a t  were ever l o c a t e d  i n  t h a t  s t r e t c h  o f  
c l i f f  l i n e .  The Gable Mountain-Gable B u t t e  complex, White B l u f f s ,  and 
Rat t lesnake Mountain have a l s o  been used f o r  nes t i ng  and are t h e  p r i n c i p a l  
h a b i t a t s  f o r  t h e  n e s t i n g  o f  p r a i r i e  f a l cons  on t h e  Hanford S i t e .  



The h a b i t  o f  n e s t i n g  on c l i f f s  l i m i t s  t he  spectrum o f  nes t  s i t e s  a v a i l -  
ab le  t o  t h i s  r a p t o r  and hence l i m i t s  t h e  b i r d s 1  d i s t r i b u t i o n  du r ing  t h e  nest-  
i n g  season. The s e l e c t i o n  o f  c l i f f - n e s t i n g  s i t e s  does, however, p rov ide  more 
p r o t e c t i o n  f o r  t h e  eggs and young f rom n a t u r a l  p redators  and man than can be 
a f fo rded  t o  the  t ree -nes t i ng  rap to rs .  Unless e f f o r t s  are taken t o  assure t h a t  
t h e  few c l i f f - n e s t i n g  s i t e s  are p ro tec ted  f rom human dis turbance,  t h i s  r a p t o r  
may disappear from the  Hanford S i t e .  

P r a i r i e  f a l c o n s  feed on a v a r i e t y  o f  smal l  mammals and b i r d s ,  p a r t i c u -  
l a r l y  pocket gophers (Thomom s t a l p o i d e s )  and c o t t o n t a i l  r a b b i t s .  The abun- 

l-- dant  p rey  resources avai ab le  on t h e  Hanford S i t e  do n o t  appear t o  be a l i m -  
i t i n g  f a c t o r  i n  t h e  s i z e  o f  t h e  present  breeding popu la t ion .  

OSPREY 

The osprey has n o t  been recorded n e s t i n g  i n  t h e  Columbia Basin; however, 
s i g h t i n g s  o f  a d u l t  b i r d s  du r ing  t h e  breeding season are no t  uncommon. A l a c k  
o f  s u i t a b l e  nes t  s i t e s  and/or p rey  base cou ld  be impor tan t  reasons f o r  t h e  
osprey 's  absence as a nes t i ng  species. Dur ing  J u l y  and August, s i g h t i n g s  o f  
ospreys become more p reva len t  and as f a 1  1 approaches, ospreys are  r a t h e r  com- 
mon a long t h e  Columbia, Snake and Yakima R ive rs  o f  t h e  Columbia Basin. Obser- 
va t i ons  have a l s o  been made du r ing  t h e  w i n t e r  and e a r l y  s p r i n g  months. Most 
s i g h t i n g s  on t h e  Hanford S i t e  occurred w i t h i n  2 km o f  t h e  Columbia R ive r .  

Dur ing  t h e  course o f  these s tud ies  o f  r a p t o r s  on t h e  Hanford S i t e ,  w e l l  
over two dozen ospreys have been observed feeding on prey. I n  a l l  cases, f i s h  
were t h e  on l y  organisms eaten. Suckers (Catastomus re.) appeared t o  comprise 
t h e  major  p a r t  o f  t h e  osprey 's  d i e t .  

GOLDEN EAGLE 

Golden eagles are present  year  around on t h e  Hanford S i te ,  b u t  n e s t i n g  
occurs i n  adjacent  areas where h i g h  c l i f f s  a re  present.  Most golden eagle 
s i g h t i n g s  were made on t h e  Hanford S i t e  f rom l a t e  f a l l  t o  e a r l y  March and most 
were o f  j u v e n i l e  b i r d s .  Two areas most h e a v i l y  used by t h e  golden eagles a re  
t h e  ALE Reserve and t h e  land between t h e  300 Area and Hanford Townsite extend- 
i n g  f rom t h e  Columbia R i v e r  i n l a n d  about 5 km. Approximate ly  8 t o  10 golden 
eagles w i n t e r  on t h e  Hanford S i te .  A r t i f i c i a l  n e s t i n g  s t r u c t u r e s  p laced on 
Rat t lesnake Mountain might  induce eagles t o  nest.  L i t t l e  i s  known about d a i l y  
o r  seasonal movements o f  these b i r d s .  

Golden eagles are p r i n c i p a l l y  medium-sized mammal consumers, f eed ing  
h e a v i l y  on b l a c k - t a i l e d  j ack rabb i t s .  They have been observed feed ing  on road- 
k i l l e d  deer and j a c k r a b b i t s  and have a l so  been seen c a p t u r i n g  j a c k r a b b i t s  and 
robb ing  food  (snakes) f rom young n e s t l i n g  Swainson's hawks. 



BALD EAGLE 

Ba ld  eagles occur i n  t h e  Columbia Basin and on t h e  Hanford S i t e  p r i m a r i l y  
du r i ng  w i n t e r  months. They are found near waterways p a r t i c u l a r l y  along t h e  
Hanford reach o f  t h e  Columbia R iver .  F i t z n e r  and Hanson (1979) r e p o r t e d  t h a t  
as many as 20 b a l d  eagles w i n t e r  on t h e  Hanford reach. No da ta  a re  a v a i l a b l e  
f o r  t h e  Hanford S i t e  on d a i l y  or seasonal movement p a t t e r n s  o f  t h i s  species. 
Th i s  i s  t h e  on l y  species occu r r i ng  on t h e  Hanford S i t e  t h a t  i s  F e d e r a l l y  
c l a s s i f i e d  as " threatened" (50 CFR 17).  Nes t i ng  was r e p o r t e d  f o r  t h e  Hanford 
S i t e  du r i ng  t h e  1960s, b u t  accord ing t o  W. C. Hanson, a PNL eco log i s t ,  no 
b i r d s  have nested here s ince  t h a t  t ime. 

Ba ld  eagles are q u i t e  dependent on f i s h  as t h e i r  food. Waterfowl, 
r a b b i t s ,  and c a r r i o n  may a l s o  become impor tan t  seasonal ly ,  b u t  f i s h  seem t o  be 
p r e f e r r e d  ( F i t z n e r  and Hanson 1979). 

GREAT HORNED OWL 

The g rea t  horned owl i s  no t  abundant on t h e  Hanford S i t e ,  due t o  a scar- 
c i t y  o f  h e a v i l y  wooded h a b i t a t s  and c l i f f s .  Great horned owls have been found 
us ing  r i p a r i a n  canyons on t h e  slopes o f  Rat t lesnake Mountain, wooded areas 
a long t h e  Columbia R i v e r  f rom Hanford towns i te  upstream t o  t h e  V e r n i t a  b r idge ,  
on Gable B u t t e  and White B l u f f s  and r e t i r e d  b u i l d i n g s  associated w i t h  t h e  100 
Areas. Other areas o f  t h e  Columbia Basin where g rea t  horned owls commonly 
occur are wooded banks o f  t h e  Yakima R iver ,  t h e  Jun iper  Fo res t  i n  southern 
F r a n k l i n  County; and c l i f f s  a long t h e  Snake and Columbia R i v e r s  and i n  t h e  
channeled scab1 ands (U. S.D. I. 1973) o f  southeastern Washington. 

When these l a r g e  owls were f i r s t  s tud ied  on t h e  Hanford S i t e ,  t h e i r  num- 
bers  seemed t o  be inc reas ing .  Since 1976, t h e  popu la t i on  o f  12 b i r d s  has 
dropped t o  7 i n  1978. The number o f  n e s t i n g  p a i r s  has a l s o  dec l i ned  f rom f i v e  
t o  t h r e e  p a i r s .  Th i s  r e d u c t i o n  appears t o  be d i r e c t l y  r e l a t e d  t o  human d i s t u r -  
bance. A p a i r  t h a t  o f t e n  used t h e  100 D area b u i l d i n g s  f o r  r o o s t i n g  and nes t -  
i n g  may have been d r i v e n  away by decommissioning a c t i v i t i e s  along t h e  Columbia 
R i v e r  near t h a t  area. Decommissioning a c t i v i t i e s  e l  sewhere a1 ong t h e  Columbia 
R i v e r  may a l s o  have d i s t u r b e d  o the r  g rea t  horned owls. A DOE-supported pro- 
j e c t  has been t o  e r e c t  s igns  t o  a l e r t  workmen and o the rs  t o  s e n s i t i v e  w i l d l i f e  
areas where o f f r o a d  t r a v e l  and d is tu rbance t o  w i l d l i f e  are p r o h i b i t e d .  

Great horned owls f eed  on a v a r i e t y  o f  p rey  organisms and seem t o  be cap- 
ab le  o f  c a p t u r i n g  animals rang ing  i n  s i z e  f rom j a c k r a b b i t s  t o  i nsec ts .  On a 
numerical  bas is ,  t h e  Great Basin pocket  mouse (Perognathus pa rvus )  was f re -  
q u e n t l y  captured, b u t  lagomorphs were of g r e a t e r  importance on a biomass basis .  

LONG-EARED OWL 

On t h e  Hanford S i t e ,  long-eared owls occur o n l y  i n  areas where t r e e s  are 
present.  Abandoned orchards, homesteads, and t h e  Hanford Townsi te  a re  t h e  



pr imary  use areas f o r  nes t i ng  and roos t i ng ,  w i t h  S n i v e l y  Canyon and R a t t l e -  
snake Spr ings on t h e  A r i d  Lands Ecology Reserve a l s o  r e c e i v i n g  some use. Here 
again i s  a species which has p a r t i c u l a r l y  bene f i t ed  f rom man's p l a n t i n g s  o f  
t rees .  I n  pre-Caucasian times, t r e e s  were no doubt scarce i n  t h e  Hanford Area 
and long-eared owls were l i m i t e d  t o  n a t u r a l  r i p a r i a n  hab i ta t s .  Long-eared 
owls occur throughout  t h e  Columbia Basin, whenever t r e e s  occur and man's 
a c t i v i t i e s  are min imized or  absent. The Yakima d e l t a  area o f  R ich land and t h e  
Jun iper  Fo res t  o f  southern F r a n k l i n  County are h e a v i l y  used f o r  n e s t i n g  and 
r o o s t i n g  by t h i s  owl. 

Over 90 percent  o f  t h i s  owl 's  d i e t  cons i s t s  o f  pocket mice and deer mice 
(Peromyscus manicul atus)  w i t h  pocket mice fo rming t h e  bu l k  o f  t h e  d i e t .  

SHORT-EARED OWL 

The shor t -eared owl i s  a common w i n t e r  v i s i t o r  i n  t h e  Columbia Basin, b u t  
i s  an uncomnon breeding species. Marshlands and i r r i g a t e d  pas tu re  lands and 
a l f a l f a  f i e l d s  are common nes t i ng  h a b i t a t s  i n  t h e  basin. Dur ing  t h e  w i n t e r s  
of 1973, 1975 and 1977, shor t -eared owls were very  abundant i n  farmlands f rom 
Vantage t o  O the l l o .  Tremendous i n f l u x e s  o f  shor t -eared owls occur du r ing  t h e  
w i n t e r  i n  t h e  a g r i c u l t u r a l  lands near Royal City i n  Grant County. The marshes 
and a l f a l f a  f i e l d s  which abound i n  t h i s  area support h igh  popu la t i ons  o f  micro-  
t i n e s  which fo rm an impor tan t  component o f  t h e  shor t -eared owls d i e t  ( F i t z n e r  
and F i t z n e r  1975). The Hanford S i t e  does n o t  support many w i n t e r i n g  o r  nest-  
i n g  shor t -eared owls. P r i s t i n e  h a b i t a t s  do no t  seem t o  a t t r a c t  t h i s  species 
as we l l  as farm lands and marshes. Again, t h i s  i s  p robab ly  r e l a t e d  t o  the  
a v a i l a b i l i t y  o f  p rey  ( m i c r o t i n e s )  b u t  cou ld  a1 so be r e l a t e d  t o  t h e  s t r u c t u r e  
o f  vege ta t i ona l  assoc ia t ions .  W in te r i ng  b i r d s  may be a t t r a c t e d  t o  areas which 
resemble tundra. Many of these w i n t e r i n g  shor t -eared owls are  probab ly  b i r d s  
which nested f a r  n o r t h  i n  Canadian tundra  and i n  moving south d u r i n g  w in ter ,  
t hey  n a t u r a l l y  s e l e c t  h a b i t a t s  which resemble areas t h e y  have p r e v i o u s l y  
experienced. 

The shor t -eared owl i s  p r i m a r i l y  d i u r n a l  as i s  t h e i r  major p rey  source 
m ic ro t i nes .  F i t z n e r  and F i t z n e r  (1975) found t h a t  t h i s  owl feeds on smal l  
mammals rough ly  i n  t h e  same frequency as they  occur i n  t h e  environment. 

BARN OWL 

Barn owls are common i n  the  Columbia Basin and should be considered a 
r e s i d e n t  species. An i n f l u x  o f  b i r d s  may occur i n  t h e  s p r i n g  as a m ig ran t  
group r e t u r n s  t o  breed. Th i s  species has been found n e s t i n g  on b a s a l t  c l i f f s ,  
i n  o l d  barns, b u i l d i n g s ,  hay stacks, and i n  magpie nests, and has been observed 
a t  a1 1 seasons of t he  year. 

On t h e  Hanford S i t e ,  barn owls are most o f t e n  seen i n  o l d  b u i l d i n g s  around 
t h e  100 Areas, and i n  r e a c t o r  ou t f lows along t h e  Columbia R ive r .  Rat t lesnake 
Spr ings i s  o f t e n  used by t h e  species. Between two and f o u r  p a i r s  r e s i d e  on 
t h e  Hanford S i t e .  



Barn owls, l i k e  long-eared owls, a re  almost t o t a l l y  mouse hunters. I n  
p r i s t i n e  shrub-steppe hab i ta t s ,  t hey  feed  mos t l y  on Great Bas in  pocket  mice. 
I n  farmlands, t h e  house mouse (Mus - musculus) rep laces  t h e  pocket  mouse as t h e  
major  p rey  species. U n l i k e  t h e  long-eared owl, barn  owls were no t  found t o  
f eed  on insec ts ,  and t h e i r  d i e t  was a l s o  more r e s t r i c t e d  i n  t h e  d i v e r s i t y  o f  
Prey 

r .  . - FLAMMULATED OWL 

, ¶ 

The f larnmulated owl i s  uncommon i n  t h e  Columbia Bas in  b u t  occurs as a 
- t sumner r e s i d e n t  i n  t h e  B lue  Mountains (Hudson and Yocom 1954). Only  one 

- r e c o r d  e x i s t s  f o r  t h e  Hanford S i t e .  On March 5, 1972, a s i n g l e  b i r d  was 
observed i n  a rocky  gulch near Bobcat Canyon on t h e  s i d e  s lopes o f  Rat t lesnake 
Mountain and photographed by Dr. T. P. O ' F a r r e l l .  Flammulated owls are 
p robab ly  more abundant than records i n d i c a t e  s ince  t h e y  are r a t h e r  s e c r e t i v e  
and c r y p t i c a l l y  co lored.  I n  t h e  Columbia Basin, t h e  species i s  p robab ly  a 
m i  g ran t .  

Th is  smal l  dark-eyed owl nes ts  i n  c a v i t i e s  o f  t r e e s  or  stumps i n  wooded 
and brushy areas. They are 1 a r g e l y  i nsec t i vo rous ,  b u t  occas iona l l y  t ake  smal l  
mammals or b i r d s  (Eyre and Paul 1973). 

SAW-WHET OWL 

An a d u l t  saw-whet owl was banded on J u l y  17, 1978 i n  S n i v e l y  Canyon on 
t h e  s ides lopes o f  Rat t lesnake Mountain. I n  t h e  Columbia Basin, t h e  species i s  
p robab ly  a common m ig ran t  i n  r i p a r i a n  areas and Jun ipe r  hab i t a t s .  Hudson and 
Yocom (1954) a1 so r e p o r t  a breeding r e c o r d  f o r  nearby Dayton, i n  Columbia 
County. 

The saw-whet owl i s  p r i m a r i l y  a f o r e s t  dwe l l e r  where i t  feeds on smal l  
mamnals (Microtus,  Peromyscus, Sorex) and smal l  b i r d s  (Forsman and Maser 1970). 

SNOWY OWL 

- - Snowy owls nes t  i n  t h e  a r c t i c  reg ions  o f  N o r t h  America, b u t  i ncu rs ions  
i n t o  Washington and t h e  Columbia Basin have been repo r ted  (Hanson 1971). Dur- 
i n g  t h i s  study, few records  were r e p o r t e d  f o r  t h e  Columbia Basin. One or two 

.. r e p o r t s  o f  1 arge wh i te  owls occurred each w i n t e r  b u t  t h e r e  was no 1 arge i n f l u x  
o f  b i r d s  as repo r ted  by Hanson (1971). Only one r e c o r d  e x i s t s  f o r  t h e  Hanford 
S i t e  s i nce  1973 when a s i n g l e  b i r d  was observed on t o p  o f  Rat t lesnake Mountain 
by J. T. Rotenberry.  

v 

This  species feeds on a v a r i e t y  o f  smal l  mammals, b i r d s ,  and lagomorphs. 
I n  t h e  a r c t i c ,  lemmings (Lemmus spp.), p tarmigan (La  o us spp.), and snowshoe 
hares (Lepus americanus) a r e p o r t a n t  prey. I n  exarnlna % i o n  o f  cas t i ngs  I 
c o l l e c t e d  near Pullman, Washington, M ic ro tus  montanus was found t o  be t h e  major  
p rey  item. 



BURROWING OWL 

This small owl i s  perhaps the most abundant owl nesting in the Columbia 
Basin and i s  cer tainly the most common owl nesting on the  Hanford Si te .  
Between 20 and 26 nestina   airs occur on the Hanford Si te .  Badaer (Taxidea 
taxus) and coyote ( ~ a n i  s d l  a t rans)  burrows provided most of the i e s t  ' s i t e s .  
This species has been observed winterinq around Benton C i t y  and Mattawa and a t  
least  one pair has been observed near  ent ton City every winter since 1973. 

i These birds used a badger hole fo r  she l te r .  Woodby (1976) reported on several . . . 
other winter records fo r  burrowing owls in eastern Washington. 

a .  

Burrowing owls feed on insects and small mammals, taking a larger number -. 
and greater diversi ty  of insects than they do mammals. Mammals, however, form - 
the bulk of the i r  diet  on a biomass basis. 

SCREECH OWL 

There are  no s ight  records fo r  t h i s  small owl from the Hanford Si te .  
However, two adults have been observed near Benton City. The birds (observed 
on different  occasions) were associated with farming lands interspersed w i t h  
groves of deciduous t rees  planted by man or occurring natural ly  along the 
banks of the Yakima River. 

Screech owls nest mostly i n  cavi t ies  of t rees ,  b u t  readi ly accepted a r t i -  
f i c i a l  nest boxes (VanCamp and Henry 1975). The d ie t  of t h i s  species consis ts  
mostly of small mamnals and birds (Smith and Wilson 1971). 



POPULATION AND PRODUCTIV ITY 

POPULATION DATA 

Dur ing  t h e  f o u r  years o f  study, a  t o t a l  o f  12 g rea t -horned  owl n e s t i n g  
s i t e s  were found. No more than  7  p a i r s  o f  b i r d s  were observed d u r i n g  any one 
year .  Fourteen d i f f e r e n t  n e s t  s i t e s  were used by long-eared  ow ls  w i t h  no more 
t han  8 p a i r s  be ing  observed i n  a  g iven year. O n l y  two p a i r s  of sho r t - ea red  
owls  were observed n e s t i n g  d u r i n g  each year o f  the s tudy .  Four nes t  s i t e s  
were observed but  never  more t h a n  two p a i r s  were f o u n d  nes t ing .  Burrowing 
owls  were t h e  most abundant owl n e s t i n g  on t h e  s i t e .  No fewer  than  20 p a i r s  
were f ound  n e s t i n g  d u r i n g  each year o f  t h e  study. The burraw n e s t  s i t e s  o f  
t h i s  small r a p t o r  were d i f f i c u l t  t o  f i n d  and es t imates  o f  t h e i r  b reed ing  den- 
s i t y  a re  minimum values. The n e s t  s i t e  l o c a t i o n s  of owls f o r  1975 t h rough  
1978 a r e  presented i n  F igu res  4  th rough 7. P r o d u c t i v i t y  d a t a  a re  g iven  i n  
Tab le  2 and y e a r l y  summaries of n e s t i n g  success are presented i n Tab1 es 3  
through 6. 

D i u r n a l  r a p t o r s  formed t h e  b u l k  o f  the n e s t i n g  r a p t o r  p o p u l a t i o n  on t h e  
Hanfo rd  S i t e .  The two buteo spec ies,  r e d - t a i l e d  hawk and Swainson's hawk, 
dominated t h e  scene. I n  1975, 9  p a i r s  o f  r e d - t a i l  ed hawks d i s p l a y e d  a  drama- 
t i c  i n c r e a s e  t o  1 6  p a i r s  i n  1976 r e a c h i n g  a  peak o f  25 p a i r s  i n  1977. Swainson 's  
hawks remained a t  n e a r l y  t h e  same l e v e l ,  decreas ing  o n l y  s l i g h t l y  t o  15 p a i r s  
i n  1977. No more t han  3  p a i r s  o f  p r a i r i e  f a1 cons were ever  r eco rded  on t h e  
Hanfo rd  S i t e .  D e n s i t i e s  of marsh hawks and American k e s t r e l s  were o n l y  e s t i -  
mated s i nce  nes ts  o f  t h e s e  spec ies were d i f f i c u l t  t o  f i n d .  These est imates,  
t he re fo re ,  p r o b a b l y  r e f l e c t  t he  minimum y e a r l y  popu la t i ons  l e v e l s .  Produc- 
t i v i t y  da ta  are p rov ided  i n  Table 7  and y e a r l y  summaries of  n e s t i n g  success 
a r e  g iven i n  Tables 8  th rough 11. Nest s i t e  l o c a t i o n s  f o r  d i u r n a l  r a p t o r s  a re  
shown i n  F igu res  8  th rough 12. 

D u r i n g  t h e  f o u r  years o f  i n t e n s i v e  f i e l d  i n v e s t i g a t i o n  (1975-1978), f i v e  
owl ( s t r i  g i f  ormes ) spec i  es ( g r e a t -  horned, 1  ong-eared , s  hor t -eared  , barn, bur-  
r o w i n g )  and f i v e  hawk ( f  a l con i f o rmes )  spec ies (marsh, r e d - t a i l  ed, Swainson's, 
p r a i r i e  f a l con ,  American k e s t r e l )  nes ted  on t h e  Hanfo rd  S i t e .  A l l  of these  
spec ies nested d u r i n g  each o f  the f o u r  s t u d y y e a r s .  R e d - t a i l e d  hawks d i s -  
p layed  t h e  g r e a t e s t  i n c r e a s e  i n  p o p u l a t i o n  s i z e  o v e r  t h e  f ou r - yea r  per iod ,  
beg inn ing  w i t h  i 9  r eco rded  i n d i v i d u a l s  ( 9  p a i r  and 1 s ing1  e  b i r d )  i n  1975, 
peak ing a t  50 i n  1977 and d ropp ing  s l i g h t l y  t o  4 5  i n  1978 (Tab le  12) .  Th i s  
i n c r e a s e  i s  c o r r e l a t e d  w i t h  t h e  e l i m i n a t i o n  o f  d is tu rbances  f r om humans d u r i n g  
t h e  n e s t i n g  season. D u r i n g  t h e  e a r l y  1 9 7 0 ' s  l o c a l  power companies removed 
nests  f r om u t i l i t y  po les and towers on t h e  Hanfo rd  S i t e ,  b e l i e v i n g  them t o  be 
f i r e  hazards. I n  1974, t h i s  p o l i c y  was d iscovered by researchers  s t u d y i n g  
Hanford r a p t o r s  and t h e y  reques ted  t h a t  power company o f f  i c i  a1 s  s top  t h e  
p r a c t i c e .  The r e s u l t  was a  near 3 - f o l d  i n c r e a s e  i n  t h e  p o p u l a t i o n  o f  
r e d - t a i l e d  hawks w i t h i n  t h r e e  n e s t i n g  seasons; c l e a r l y  t h e  r e d - t a i l  p o p u l a t i o n  
responded t o  t h e  e l i m i n a t i o n  o f  human d is tu rbance  d u r i n g  t h e  n e s t i n g  season. 
Other  f a c t o r s  may have been p a r t i  a1 l y  respons i  b l  e  f o r  t h e  i n c r e a s e  i n  n e s t i n g  
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0 NESTING PA l RS 1 = GREAT HORNED OWL 

NON-NESTING P A I R S  2 = LONG-EARED OWL 

INDIVIDUALS 3 = SHORT-EARED OWL 

4 = BARN OWL 

5 = BURROWING OWL 

FIGURE 4. Locat ions o f  Nest ing  and Non-nesting Pa i r s  and 
S ing le  Owls - 1975 



INDIVIDUALS 3 = SHORT-EARED OWL 

4 * BARN OWL 

5 = BURROWING OWL 

FIGURE 5. Locations of  Nesting and Non-nesting P a i r s  
and S ing le  Owls - 1976 



0 NESTING PA l RS 1 = GREAT HORNED OWL 

NON-NESTING P A I R S  2 = LONG-EARED OWL 

INDIVIDUALS 3 - SHORT-EARED OWL 

4 - BARN OWL 

5 = BURROWING OWL 

FIGURE 6. Locat ions o f  Nest ing  and Non-nesting Pa i r s  and 
S ing le  Owls - 1977 



5 = BURROWING OWL 

FIGURE 7. Locat ions o f  Nes t ing  and Non-nest ing P a i r s  and 
S i n g l e  Owls - 1978 

INDIVIDUALS 3 = SHORT-EARED OWL 

4 = BARN OWL 



TABLE 2. Productivity of Owls 1975-1978 

Aver age 
Number Average Range of Number Average 

of Comp 1 e t  e Clutch Clutch Young Number 
Clutches Observed Size Size Hatched Young Fledged . 

Great Horned owl 6 3.0 +0 .56  2 - 4 2.67 + 1.09 2.67 + 1.09 - , -  
Long-eared ow 1 6 4.33 T 0 . 2 1  - 4 - 5 3.83 T 0 . 1 7  - 3.33 7 0 . 3 3  -- 

Short-eared owl 0 a a a 4 ( I  n e s t )  4 . 
Barn owl 0 a a a 3.5 ( 2  ne s t s ) .  -. 
Burrowing owl 0 a a a 5.6 + 1.0 

(5-nests) 

a no data avai lable  

TABLE 3. Nesting Population Summary f o r  Owls - 1976 

Number Number Number 
Number Nesting Single Successful 
Pairs  Pairs  Birds Nests 

Great Horned owl 7 5 2 4 
Long-eared owl 4 3 5 3 
Short-eared owl 2 2 0 2 
Barn owl 3 2 2 1 
Burrowing owl 26 2 6 0 2 3 

TABLE 4. Nesting Population Summary f o r  Owls - 1977 

Number Number Number 
Number Nesting Single Successful 
Pairs  Pairs  Birds Nests 

Great Horned owl 7 5 5 5 
Long-eared owl 8 8 2 8 
Short-eared owl 2 1 1 1 
Barn owl 4 2 1 2 
Burrowing owl 20 20 0 16 



TABLE 5. N e s t i n g  P o p u l a t i o n  Summary f o r  Owls - 1978 

Number Number Number 
Number Nes t i ng  S i n g l e  Success fu l  
P a i r s  P a i r s  B i r d s  Nests  

Grea t  Horned owl 5 5 5 4 
Long-eared owl 8 8 1 8 
Shor t -eared  owl 2 2 0 2 
Barn owl 2 2 1 1 
Burrowing owl 2 5 25 0 22 

TABLE 6. N e s t i n g  P o p u l a t i o n  Summary f o r  Owls - 1978 

Number Number of Number o f  Number o f  
Spec i es o f  Pa i rs  Nest ing Pai rs  S ing le  B i rds  Successful Nests 

Great Horned owl 4 3 3 
Long-eared owl 8 7 2 
Short-eared owl 2 2 0 
Barn owl 2 2 0 
Burrowing owl 21 20 2 

TABLE 7. P r o d u c t i v i t y  o f  Hawks 1975-1978 

Number Complete Average C l u t c h  Range o f  C l u t c h  Average Number Average Number 
C l ~ ~ t c h e s  Observed S i z e  S i z e  Young Hatched Young Fledged 

Marsh hawk 2 4 4 4.0 4 .0  

. * .- R e d - t a i l e d  hawk 19 2.31 + 0.205 1-4 2.07 + 0.203 1.85 + 0.231 

n = 19 

Swainson's  hawk 39 2.18 + 0.137 1-4 1.92 + 0.153 1.85 + 0.154 

P r a i r i e  f a l c o n  3 4.33 + 0.333 4 -5 3.67 + 0.882 3.00 + 1.528 
s American k e s t r e l  0 a a a 4.0 + 0.41 

n = 4  

a no d a t a  a v a i l a b l e  



TABLE 8. Nesting Population Summary for  Hawks - 1975 

Spec i es 

Number Number Number 
Number Nesting Single Successful 
Pairs Pairs Birds Nests 

Marsh hawk 

Red-tailed hawk 
Swai nson ' s hawk 

Pra i r i e  f a1 con 
American kestrel  

a no data available 

TABLE 9. Nesting Population Summary for  Hawks - 1976 

Spec i es 

Number Number Nurn ber 
Number Nesting Single Successful 
Pairs Pairs Birds Nests 

Marsh hawk 

Red-tai led hawk 

Swai nson ' s hawk 
Pra i r ie  falcon 
American kestrel  

a no data available 



TABLE 10. Nes t i ng  Popu la t i on  Summary f o r  Hawks - 1977 

Speci  es 

Number Number Number 
Number Nes t i ng  S i n g l e  Successfu l  

P a i r s  P a i r s  B i r d s  Nests 

Marsh hawk 

R e d - t a i l e d  hawk 

Swainson's hawk 

P r a i r i e  f a l c o n  

American k e s t r e l  

a  no da ta  a v a i l  a b l e  

TABLE 11. Nes t i ng  Popu la t i on  Summary f o r  Hawks - 1978 

Spec i es 

Number Number Number 
Number Nes t i ng  S i n g l e  Successfu l  

P a i r s  P a i r s  B i r d s  Nests 

Marsh hawk 

R e d - t a i l e d  hawk 

Swai nson ' s  hawk 

P r a i r i e  f a l c o n  

American k e s t r e l  

a  no da ta  a v a i l  a b l e  



FIGURE 8. Locat ions  o f  Nes t i ng  and Non-nesting P a i r s  and 
S i n g l e  Red- ta i l ed  and Swainson's Hawks - 1975 



0 NEST1 NG PA1 RS 1 - RED-TAILED HAWK 

0 NON-NESTING PA1 RS 2 - SWAINSON'S  HAWK 

FIGURE 9. Locations o f  Nesting and Non-nesting Pairs and 
Single Red-tailed and Swainson's Hawks - 1976 



FIGURE 10. Locat ions o f  Nest ing and Non-nesting P a i r s  and 
S i n g l e  Red-tai led and Swainson 's  Hawks - 1977 



NON-NESTING PA1 RS 2 - SWAINSON'S HAWK 

INDIVIDUALS 

FIGURE 11. Locat ions  o f  Nes t i ng  and Non-nesting P a i r s  and 
S i n g l e  Red- ta i l ed  and Swainson's Hawks - 1978 



3 = AMERICAN KESTREL 

"NOT ALL NEST SITES USED IN A N Y  ONE YEAR. 

FIGURE 12. Nesting Sites used by Marsh Hawks, Prairie Falcons, 
and American Kestrels from 1975-1978. 



TABLE 12. Number o f  I n d i v i d u a l  A d u l t  Raptors  L i v i n g  on t h e  
Hanfo rd  S i t e  d u r i n g  t h e  1975 th rough  i978 N e s t i n g  
Seasons 

Spe c i  es 1975 1976 1977 1978 

Great  Horned owl 1 6  

Long-eared owl 13 

S ho r t - ea red  owl 4 

Ba rn  owl 8 

Burrowing owl 52 

Marsh hawk 10 

Red-t a i l e d  hawk 1 9  

S wai ns on' s  hawk 3 5 

P r a i r i e  f a l c o n  4 

Ameri can k e s t r e l  - 20 

To t  a1 Rapt o rs  181 

Tot  a1 Es t imated  Biomass 107.39 

i n  k i log rams 

B icmass (kg/ km2) U. 073 

Popul a t i o n  Densi t i es 0.120 

I n d i  v i  dual s/ km 2  

p a i r s ,  bu t  t h e  u l  t i rna te  f a c t o r  o f  nes t  d e s t r u c t i o n  would have masked t h e i r  
i mport an ce . 

The m i  nimum and maximum s i  zes o f  the t o t a l  r a p t o r  b reed i  ng popul a t i  on 
v a r i e d  f rm  a low o f  1 8 1  i n d i v i d u a l s  i n  1975 t o  amaximurn o f  205 i n  1977 
(Tab le  i 2 j .  The number o f  i n d i v i d u a l s  recorded  each year was f a i r l y c o n s t a n t  
f o r  most spec i  es, however. Great -horned and barn owl popul a t i o n s  decreased as 
r e d - t a i l  ed hawk numbers increased.  Popu la t i on  da ta  f o r  bur row ing  owls,  marsh 



hawks and American kestrel s should be taken t o  represent the minimum popul a- I 

t ions s izes  f o r  these species because t h e i r  nests are inherently d i f f i c u l t  t o  - I 

f ind .  The population estimates fo r  burrowing owls indicate then tha t  t h i s  I 

species i s  cer tainly the  most abundant nesting raptor t o  use t h e  Hanford S i t e .  I 

Three species, great horned owl s a n d  red-tai l  ed and Swai nson' s hawk compri sed . . I 

over 40% of the average yearly raptor popul ation. Of these,  t h e  Swai nson's I 

hawk annually contributed over 15% t o  the to ta l  breeding population. Red- I 

t a i l ed  hawks constituted about 10% of the  to t a l  population in 1975 b u t  I 

increased t o  24% of the population in 1977. -? . . I 

The short-eared and barn owls and pra i r ie  falcon were t h e  leas t  abundant . ' r  I 

of a1 1 nesting raptors .  Short-eared owl s were found nesting only around - w .  

Benson Ranch (Figures 4 through 7) using a habitat dominated by Jim-Hill I 

Mustard (Sisymbrium a1 tissium) and cheatgrass. The deep sandy-loam s o i l s  in  I 

t h i s  area recei ved underground percol ation of water from Rattl esnake Springs l 

and supported a dense-tall growth of pl ants. The mustards in  t h i s  area often I 

exceeded 1 rn in height while cheatgrass often approached 0.5 m .  I 

The densit ies of adult nesting raptors from year t o  year averaged 0.13 
birds per km2, ranging from a law of 0.12 i n  1975 t o  0.14 i n  1978 (Table 1 2 ) .  
When expressed as biomass ( k g / k m Z ) ,  a law of 0.073 kg  of adult raptors were 
present in the nesting season of 1975 and 0.092 k g  in 1977 with an average 
of L O 8 5  kg .  Weights used fo r  calculating biomass of raptors are given in  
Table 13. 

TABLE 13. Body Weights of Raptors Nesting on the Hanford 
S i t e  and Consumption Rates 

Average Body Weight 
Speci es (g l a  

Mean Daily Consumption 
r a t e  ( g ) b  

Great Horned owl 
Lon g-e ared owl 
Short-eared owl 
Barn owl 
Burrowing owl 
Marsh hawk 
Red-tailed hawk 
Swai nson's hawk 
Pra i r i e  falcon 
American kestrel 

aWeights represent the average fo r  males and  females combi ned and have been 
taken from the  following sources: Olendorff 1971, Olendorff 1973a, Marti 
i574, Earhart and  Johnson 1970, Craighead and Craighead 1956, Thomsen 1971, 
and E n  dersen i 964. 

b~rorn Johnson 1978. Data represent consumpti on r a t e  of capti ve raptors.  



PRODUCT I V  ITY 

P roduc t i on  o f  young r a p t o r s  and b i  m a s s  are presented i n  Tab1 e  14. For 
t h e  purpose of  t h i s  r e p o r t ,  f l edged  young weights  are assumed t o  be n e a r l y  
equal t o  a d u l t  weights .  Johnson (1978) s t a t e d  t h a t  i n  some spec ies,  f l e d g e d  
young weigh 1  ess t han  a d u l t s  ( sho r t - ea red  ow ls )  i n  o the rs  t h e y  we igh t  more 
(male r e d - t a i l e d  hawks and perhaps f a l c o n s ) ,  w h i l e  i n  o the rs  weight  o f  f l e d g -  

? 
l i n g s  can be s i m i l a r  t o  a d u l t s  ( g r e a t  horned owls).  S ince  a l l  r a p t o r  spec ies  

. . a re  pooled i n  o rde r  t o  p resen t  a  p i c t u r e  o f  t o t a l  biomass on t h e  Hanfo rd  S i t e ,  
t h e n  t hese  es t imates  o f  biomass p roduc t i on  a re  l i k e l y  t o  be r e 1  a t i v e l y  c l ose  
i f  f l  edgl ings  a re  assumed t o  be s i m i l  ar i n  weight  t o  a d u l t s .  

-9- 
The combined biomass o f  f l edged  young and b reed ing  and non-breeding a d u l t s  

p resen t  on t h e  Hanfo rd  S i t e  each b reed ing  season f r om 1975 th rough 1978 a r e  
p resen ted  i n  Tab le  15. Biomass v a r i e d  f r om a  low o f  145 g/ km2 i n  1975 t o  a  
h i gh  o f  177 g/km2 i n  1977. Th i s  r ep resen ts  a  10% i n c r e a s e  i n  t o t a l  b ianass. 
The biomass o f  young produced i n  r e 1  a t i o n  t o  biomass o f  a d u l t s  p resen t  dropped 
b y  2%, however, over  t h e  same t i m e  p e r i o d  and dropped by 4% i n  1978. The 

TABLE 14. Number o f  Young Rapto rs  Produced Each Year 
(1975 th rough 1978) on t h e  Hanfo rd  S i t e  

Aver age 
A d u l t  
Wei gh t 

Species ( i n  grams) 1975 1976 197 7  1978 

Great Horned owl 
Long-eared owl 
Shor t -eared owl 
Barn owl 
Burrowing owl 
Marsh owl 
Red- t a i  1  ed hawk 
Swai nson 's  hawk 
P r a i r i e  f a1 con 
American k e s t r e l  

4 4 

Tot  a1 Young R aptors  Produced 267 252 2 91 265 

t To ta l  Biomassa o f  Young Produced (105,903) (115,319) (125,502) (113,351) 

biomass (kg/ km2) 0.072 0. U78 0.085 0.077 

agiomass o f  f l  edged r a p t o r s  was c a l  c u l  a ted by u s i  ng average adul t weights .  

3  5  



TABLE 15. P r o d u c t i v i t y  o f  R a p t o r i a l  B i r d s  on t h e  Hanford Site--1975 
through 1978. 

Biomass o f  young Biomass o f  a d u l t  and 
a f t e r  f 1  edgi ng Biomass o f  adu l ts  young a f t e r  f l e d g i n g  

Year (kg/ km2) (kg/ km2) (kg/ km2) 

decrease i n  biomass o f  young produced per biomass o f  a d u l t s  present  i s  a  sen- 
s i  t i ve i n d i c a t i o n  o f  reproduct ive  performance (O lendor f f  1973a) o n l y  i f  
sampling procedures are cons i s ten t  o r  t h e  same numbers o f  t h e  same species are  
consi dered. 

O lendor f f  ( i973b)  s tud ied  the  ecology o f  nes t i ng  b i r d s  o f  p rey  i n  
Colorado, and prov ided data  on p r o d u c t i v i t y  o f  1  arge b i r d s  o f  prey. He found 
t h a t  252.8 g  o f  adu l t s  and f l edged  young were present per k i  1  m e t e r  on h i s  
2,598 km2 s tudy  area. The presence o f  fe r rug inous hawks and golden eagles 
i n 01 e n d o r f f ' s  area may exp l  a i  n  t h e  d i f f e r e n c e s  i n  biomass between t h e  Colorado 
and Hanford s tudy  s i t e s .  

I n  v iewing energy f l o w  i n  an ecosystem, t h e  t o t a l  biomass o f  adu l t s  and 
young i s  a  measure o f  c a r r y i n g  capac i t y  and t r o p h i c  l e v e l  importance o f  rap-  
t o r s .  Dur ing  t h e  t i m e  frame o f  t h i s  study, t h e  low o f  145 g/km2 i n  1975 
represents  a  low end o f  the r a p t o r - c a r r y i  ng c a p a c i t y  w h i l e  177 g/km2 
represents a  high. Th i s  h igh  value r e s u l t e d  from a dramatic inc rease i n  
r e d - t a i l e d  hawks due t o  an e x p l o i t a t i o n  o f  h a b i t a t s  p r e v i o u s l y  unava i l ab le .  
I n  t h i s  s i t u a t i o n ,  as noted e a r l i e r ,  u t i l i t y  po le  n e s t i n g  had been r e s t r i c t e d  
by a  u t i  1  i t y  company and when the  r e s t r i c t i o n  was 1  i f t e d ,  r e d - t a i l  ed hawks 
moved i n  t o  use t h e  u t i l i t y  poles as nes t  s i t e s .  Nest s i t e s  were c l e a r l y  a  
1  i m i t i  ng f a c t o r  f o r  r e d - t a i l  ed hawks. O lendor f f  (1973a) f e l t  t h i s  t o  be t h e  
case on much o f  t h e  Hanford S i t e  and i n d i c a t e d  t h a t  by p r o v i d i n g  nes t  s i t e s  i n  
areas devoid o f  them, one cou ld  subs tan t i  a l l y  inc rease the  t o t a l  r a p t o r  
popu la t i on  on t h e  Hanford S i t e .  Even though prey  were a v a i l a b l e  f o r  r a p t o r s  - k 
throughout  t h e  Hanford environs, r a p t o r s  were no t  us ing  t h e  resource because 
nes t  s i t e s  were no t  ava i l ab le .  Only ground-nest ing r a p t o r s  were a b l e  t o  
e x p l o i t  the  prey. The r e s t r i c t i o n  o f  r e d - t a i l e d  hawks f rom n e s t i n g  on u t i l i t y  I 

po les  l i m i t e d  t h e i r  popu la t i on  i n  t h a t  area. Th is  was proof  t h a t  p rey  was no t  
t h e u l t i m a t e l i m i t i n g f a c t o r f o r  a p o p u l a t i o n o f  p r e d a t o r y b i r d s .  I n t h e c a s e  . .  
o f  rap to rs ,  a v a i l a b i l i t y  o f  nes t  s i t e s  appears t o  be o f  ma jor  importance. 



SEASONAL USE OF THE HANFORD SITE BY RAPTORS 

THE BREEDING POPULATION 

Many o f  the b i r d s  o f  p rey  t h a t  nes t  on t h e  Hanford S i t e  remain i n  t h e  
area throughout  t h e  year. The great-horned owl, long-eared owl, barn owl , 
shor t -eared owl, r e d - t a i l e d  hawk, American k e s t r e l  and marsh hawk a re  t h e  
so -ca l l ed  "permanent" res iden ts .  The owls are p robab ly  t h e  t r u e  permanent 
r e s i d e n t s  w i t h  t h e  hawks d i s p l a y i n g  an exchange between breed ing  b i r d s  and 
w i n t e r i n g  b i rds .  The hawks a lso  appear t o  have d i f f e r e n t  w i n t e r i n g  and 
breedi  ng t e r r i  t o r i  es . 

The breeding r a p t o r s  which are no t  permanent r e s i d e n t s  a re  t h e  Swainson's 
hawk, f e r rug inous  hawk, and burrowing owl. The Swai nson's hawk a r r i v e s  on t h e  
Hanford S i t e  i n  e a r l y  A p r i  1, and 1 eaves by mid-September. Th i s  species 
migra tes  mos t l y  t o  Argent ina  ( F i t z n e r  1980). The f e r r u g i n o u s  hawk i s  present  
i n  t h e  Columbia Basin f rom l a t e  February through October, p r e f e r r i n g  more 
s o u t h e r l y  l a t i t u d e s  o f  t h e  U n i t e d  S ta tes  f o r  i t s  w i n t e r  home. Burrowing owls 
behave s i m i l a r  t o  f e r r u g i n o u s  hawks, except t h a t  t h e y  a r r i v e  i n  March. A few 
b i r d s  are present  i n  t h e  Columbia Basin d u r i n g  most w in te rs .  Du r ing  t h e  win- 
t e r  o f  1978, severa l  p a i r s  o f  burrowing owls were observed near Benton City 
and Mattawa. 

THE NON-BREED1 NG POPULATION 

The migran t  and v i s i t i n g  r a p t o r s  t o  t h e  Hanford S i t e  and t h e  Columbia 
Basin i n c l u d e  t h e  t u r k e y  vu l t u re ,  goshawk, Cooper's hawk, sharp-shinned hawk, 
rough-legged hawk, go1 den and b a l d  eagles, osprey, g y r f  a1 con, pe reg r i ne  f a1 - 
con, pigeon hawk, screech owl, f l  amnul ated owl, snowy owl, and saw-whet owl. 
An a e r i a l  t r a n s e c t  was f l own  n ine  t imes d u r i n g  t h e  f a l l  and w i n t e r  o f  1976. 
The f l i g h t  f o l l o w e d  n e a r l y  200 m i l e s  o f  t h e  power l i n e  r igh ts -o f -ways  t h a t  
t r ave rsed  t h e  Hanford s i t e .  It prov ided a l i s t  (Table 16) o f  some o f  t h e  
r a p t o r  species encountered d u r i n g  t h e  non-breeding season. The rough-legged 
hawk, eagles, and osprey are r e g u l a r  w i n t e r  v i s i t o r s  and t h e  golden eag le  
breeds i n  some areas o f  t h e  basin. The rough-legged hawk breeds t o  t h e  n o r t h  
and many spend t h e  w i n t e r  i n  t h e  Columbia Basin. Th is  species may e f f e c t i v e l y  
be occupying t h e  Swainson's hawk n i che  du r i ng  t h e  w in te r .  Some o f  t h e  prey  and 
h a b i t a t  resources used by breeding Swainson's hawks may be used by rough-legged 
hawks i n  w in te r .  The b a l d  eagle and osprey are most abundant on t h e  Hanford 
S i t e  i n  t h e  w i n t e r  when spawning salmon and suckers are abundant. Golden 
eagles and b a l d  eagles a l so  are a t t r a c t e d  t o  t h e  Hanford S i t e  by t h e  a v a i l -  
ab i  1 i t y  o f  1 agomorphs and w i  n t e r i  ng water fowl  . 

From t h e  above d iscussion,  one can v i s u a l i z e  t h e  Columbia Basin and 
Hanford r a p t o r  community changing w i t h  t h e  seasons. C e r t a i n  species breed 
here, o thers  m ig ra te  through w h i l e  s t i l l  o the rs  w i n t e r  here. Some o f  t h e  same 
i n d i v i d u a l s  and species t h a t  nest  i n  t h e  Columbia Basin may a l s o  w i n t e r  i n  t h e  
area, bu t  t h i s  i s  unce r ta in  a t  present.  The r a p t o r  community i s  i n  a dynamic 



TABLE 16. Raptors Counted on a Fall and Winter Aerial Survey - 1976 

Sept 17 Oct 8 Oct  23 Nov 25 Dec 9 Jan 2 Jun 30 Feb 20 Mar 8 

American k e s t r e l  2 7 1 2 1 1 
P r a i r i e  f a l c o n  2 1 1 1 
American rough- legged hawk 3 1 
R e d - t a i l e d  hawk 1 1 3 2 1 3 2 2 
Marsh hawk 2 2 1 3 1 2 2 4 
Golden e a g l e  1 1 2 1 1 1 
B a l d  e a g l e  5 2 8 6 2 
Osprey 2 
Goshawk 1 1 
Cooper 's  hawk 1 
Sharp-shinned hawk 1 
Long-eared owl 
Great  horned owl 
Raven 2 2 2 2 

s t a t e ,  changing species composition and density with the seasons. These 
changes are dictated by fac tors  such as prey avail abi 1 i t y ,  habi tat ,  nest s i t e  
availabi 1 i t y ,  human di sturbances, and weather. 

THE BREEDING CHRONOLOGY OF RAPTORS ON THE HANFORD SITE 

The reproductive chronologies of the f ive  owl species and f ive  hawk spe- 
cies are presented in  Tab1 es 17 and 18 respectively. The great horned owl had 
the e a r l i e s t  average laying date of 15 March, with the  red-tailed hawk being 
the next e a r l i e s t  egg layer, averaging 10 April. Marsh hawks were similar to  
red-tailed hawks having an average laying date of 11 April. The burrowing owl, 
Swainson's hawk and American kestrel  had  average laying dates of 1 May, 12 May 
and 25 May, respectively. Long-eared owls and pra i r ie  falcons both had average 
1 ayi ng dates of 21 Apri 1. 

The breeding season f o r  the raptor population spans nearly s i x  months 
with the great horned owl being the e a r l i e s t  nester and the  American kestrel  L - 
being the l a t e s t .  Most of the raptor species that  breed on the Hanford S i t e  
begin egg laying some time during mid-April t o  mid-May. The Swainson's hawk 
and American kestrel  lay eggs nearly one month l a t e r  than the other raptors.  -. * 

The breeding season of raptors i n  the  Columbia Basin i s  timed in such a 
way so that  each raptor species can take f u l l  advantage of prey resources. I 

Most of the breeding owl species re ly  heavily on rodents, par t icu lar ly  the 1 

Great Basin pocket mouse as a food source. Their breeding cycle overlaps the 
period of high rodent biomass (O'Farrel e t  a l .  1975). The diurnal raptors a l l  - 
tend to  nest when there i s  an abundant supply of diurnal prey organisms. 
Passerine birds are fledging young, snakes and l izards are active,  insects  are 
abundant and lagomorphs are rearing young during the same period that  young 
hawks are in need of food. 
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FOOD OF THE STRIGIFORMES AND FALCONIFORMES 

The d i e t s  o f  t h e  owls and hawks s tud ied  on t h e  Hanford S i t e  s ince  1973 
are  g iven i n  Tables 19 through 26. O f  t h e  t e n  r a p t o r  species found n e s t i n g  on . 
t h e  Hanford S i te ,  o n l y  t h e  shor t -eared owl and marsh hawk d i e t s  were n o t  
determined d u r i n g  t h i s  study. Extensive da ta  e x i s t  on t h e  great-horned, 
(Table 19)  long-eared (Table 20), burrowing owls (Table 21) and barn owls t 
(Tab le  23) and f o r  r e d - t a i l e d  (Tab le  22) and Swainson's hawks (Tables 24-25). . 
The American k e s t r e l  and p r a i r i e  f a l c o n  d i e t a r y  data (Tab le  26), are scanty  
s ince  the  nes ts  o f  these species were o f t e n  inaccess ib le .  

* 

'9 - 
The r a p t o r  d i e t s  revea l  t h a t  t h e  burrowing owl a t e  t h e  g r e a t e s t  d i v e r s i t y  - . 

o f  species and was m a i n l y  an i nsec t i vo re .  Great horned owls, long-eared owls 
and barn owls were p r i m a r i l y  smal l  mamnal consumers w i t h  g r e a t  horned owls 
being more d i ve rse  i n  p rey  s e l e c t i o n  than t h e  long-eared o r  barn owls. Red- 
t a i l e d  hawks a t e  smal l  mamnals, lagomorphs, b i rds ,  and snakes i n  s i m i l a r  f r e -  
quency, w h i l e  Swainson's hawks tended t o  consume more snakes. Both had d i e t s  
o f  s i m i l a r  species composit ion, except f o r  t h i s  f ea tu re .  

The d i e t  o f  each r a p t o r  species i s  d i c t a t e d  by severa l  f a c t o r s .  O f  major 
importance are  t h e  phys i ca l  p rey  ca tch ing  c a p a b i l i t i e s  o f  each species. Small 
r a p t o r s  l i k e  k e s t r e l s  and burrowing owls cannot, f o r  instance,  ca tch  l a r g e  
lagomorphs and t h e i r  d i e t  r e f l e c t s  t h i s .  The l a r g e  Buteos (Swainson's and red -  
t a i l e d  hawk) and great-horned owl are q u i t e  capable o f  ca tch ing  lagomorphs, 
ground s q u i r r e l s ,  snakes and o the r  l a r g e  prey  and t h e i r  d i e t  a l s o  r e f l e c t s  
t h i s  f a c t .  O lendor f f  (1973b) and M a r t i  (1974) bo th  have shown d i r e c t  r e l a t i o n -  
sh ips between t h e  s i z e  o f  t h e  r a p t o r  and t h e  s i z e  o f  t h e  prey  organisms t h e y  
feed on. Our da ta  subs tant ia tes  these f i n d i n g s .  O lendor f f  (1973a) s t a t e s  
t h a t  smal l  r a p t o r s  are more d i ve rse  i n  t h e  numbers o f  p rey  species t h e y  con- 
sume s ince t h e r e  are more smal l  p rey  species a v a i l a b l e  t o  p r e y  on. The d i e t  
o f  t h e  burrowing owl when compared w i t h  t h e  l a r g e r  g r e a t  horned owl c e r t a i n l y  
v e r i f i e s  t h i s .  

An impor tan t  cons ide ra t i on  i n  a  s tudy  o f  r a p t o r  p reda t i on  i s  how much 
prey  biomass are  t h e  r a p t o r s  removing per  u n i t  area. Dur ing  t h e  breeding 
season, t h e  a d u l t s  r a i s e  t h e i r  young and together  t h e  parents  and o f f s p r i n g  
consume a  g iven q u a n t i t y  o f  f ood  per  b i r d .  The prey organisms t h e y  consume 
represent  an energy and chemical t r a n s f e r  which when known can be used i n  
s tud ies  o f  t r o p h i c  l e v e l  i n t e r a c t i o n s  and t r a n s f e r  c o e f f i c i e n t s  f o r  var ious  
environmental contaminants i n c l u d i n g  rad ionuc l i des .  

-. 0.  

I n  de termin ing  t h e  q u a n t i t y  o f  food t h e  a d u l t  coho r t  and young cohor t  of 
t h e  r a p t o r  popu la t i on  remove f rom the  Hanford S i te ,  we need t o  know a number 
o f  d i f f e r e n t  parameters. These i nc lude :  c 

w 

1. Tota l  number o f  b i r d s  present.  



TABLE 19. Food of Great Horned Owls on the Hanford DOE Site 
of Southcentral Washington 

Number Percent of 
Prey Species Scientific Name of items Total Items 

Small Mamnals 
Great Basin pocket mouse 
Deer mouse 
Montane meadow mouse 
Northern pocket gopher 
Sagebrush vole 
Busy-tailed woodrat 
Si 1 very-haired bat 

(Perognathus parvus) 
(Peromvscus manicul atus) 
( M ~ C ~ O ~ U S  montanus) 
Thomomys talpoides 
Lagurus curtatus 
Neotoma cinerea 
Lasi onvcteris noctivaaans 

Lagomorphs 
Black-tailed jackrabbit 
Nuttall's cottontail 

Lepus californicus 
Sylvilagus nuttallii 

Birds 
Rock dove 
Ma1 1 ard 
American coot 
California quail 
Long-billed curlew 
Starling 
Black-billed magpie 
Common flicker 
Western burrowing owl 
Ring-billed gull 
Eared grebe 

Columba livia 
Anas pl a m n c h o u s  
Fulica americana 
Lophortyx californicus 
Numenius americanus 
Sturnus - .  vulgaris 
Pica pica 
Colaptes cafer 
Athene cunicul ari a 
Larus delawarensis 
Podiceps caspicus 

Reptiles and Amphibians 
Western yellow-bell ied 
racer 

Bu 11 snake 
Coluber constrictor 
Pituophis melanoleucus 

Invertebrates 
Scarab beetle 
Tenebrionid beetle 
Tettigoniidae grasshopper 
Scorpion 
Crawf i s h 

Paracotalpa granicoll is 
Contiotis setosa ~ - - ~~ 

npote notabi 1 is 
Paruroctonus boreus 
Pacifasticus leniusculus 

Un i dent i f i ed 
Small mama1 
Lagomorphs 
Birds 



TABLE 20. Food of Long-eared Owls in the Shrub-steppe 
of Southcentral Washington 

Number Percent of - - 
Prey Species Sc ient i f ic  Name of i temsa Total Items 

Small Mamnal s 

Great Basin pocket mouse 
Deer mouse 
Montane meadow mouse 
Sagebrush vole 
Northern pocket gopher 
Northern grasshopper 

mouse 
Western harvest mouse 
Merriam's shrew 

(Perognathus parvus) 
(Peromyscus manicul a tus)  
(Microtus montanus) 
(Laaurus c m  

(Onochomys 1 eucogaster ) 2 
megalot i s )  1 

3 

Lagomorphs 
Black-tailed jackrabbit (Lepus cal i fornicus)  2 
Nut ta l l ' s  co t tonta i l  (Sylvilagus n u t t a l l i i )  2 

Birds 
Sage sparrow 
Western meadow1 ark 
Star l ing 
Chukar 

Invertebrates 
Scarab beetle 
Tettigoniid 

grass hopper 
Crawfish 

Unidentified 

Birds 
Mamnal s 

(Amphispiza b e l l i )  
(Sturnel l a  n x t a )  
(Sturnus vulaaris 9T. 
(Alectoris graeca) 

(Paracotalpa granicol l i s )  1 0.2 

(Apote notabi 1 i s )  1 
(Pacifast icus leniusculus) 1 

aPrey remains found in analysis of 190 pel le t s .  



TABLE 21. Food of Burrowing Owls in the Shrub-steppe of 
Southcentral Washington 

Prey Species 
Number of Percent of 

I tems Total Items 

Insects 
Unknown 10 0.20 

Col eoptera 
Unknown 60 1.19 

Carabi dae 
Unknown 37 0.73 
Agonum jejunum 
Amara s ~ e c i e s  
Calosoma luxatum 
Cmi nais b r e v i ~ e n n i s  
Cyminais pl anipennis 
Dichierus picus  
Hapalus sp. 

Curcu 1 i on i dae 
El a te r idae  
Meloidae 
Scarabidae 

Unknown 
Aphodius.distinctus 
Aphodius granar ius  
Bothynus gi bbosus 
Diplotaxus tenebrosus 
Onthophagus nuchicornus 
Paracotalpa granicol lus  
Phyllophaga soc ia ta  
Polyphyll a species 

Silphidae 
Unknown 
Necrophorus mergi natum 

Tene br i on i dae 
Unknown 
Blapstinus subs t r i a tu s  
Conisattus nelsoni 
Coniontus se tosa  
Eleodes qranulata 
Eleodes h i sp i l ab r i s  
Eleodes nigr ina  
- -  . 

Eleodes noroverrucula 
Eusattus muricattus 

i p t e r a  
Asi 1 i dae 



TABLE 21. (contd)  

Prey Species 
Number o f  Percent o f  

I tems T o t a l  I tems 

Hemiptera 
Unknown 1 0.02 
Pentatomi dae 4 0.08 9 

5 
. . 

Reduv i i dae 0.10 
- .  

Hymenoptera 
Unknown 31 0.61 Y. 

Api dae 1 0.02 
Formicidae 
Unknown 7 5 1.48 
Pogonomyrmex owyhei i  1 0.02 

Ichneumon idae 20 0.39 

M u t i l l i d a e  
Unknown 

Specidae 
Tiph i i dae 

Neuroptera 
Raph i i dae 

Agul l a  b i c o l o r  

Or thoptera  
Unknown 

Ac r id idae  
Unknown 
Ageneote t t i x  aeorum 
Arph i a speci es 
Aulocara e l  l i o t t i  
Melanoplus c inereus 
Me1 anoplus sanguinpes 
Me1 anoplus species 
Melanoplus ya r row i  i 
Oedeonotus enigma 
Zanthippus l a t e r i t i u s  

Gryl 1 acr i dae 
Gryl l i d a e  
T e t t i g o n i i d a e  

Apote notab i  1 i s  
Ceutho h i l u s  v i c i n u s  & 
S t e i r o x i s  species 



TABLE 21. (contd)  

Number o f  Percent o f  
I terns To ta l  Items Prey Species 

Siphonaptera 
Solpugida 

OTHER INVERTEBRATES 

Scor p i on 
Unknown Arthropod 
Acar i na 
Arane i da 
Unknown 
Cten iz idae 

REPTILES 

BIRDS 

MAMMALS 

I n s e c t i v o r a  

S o r i c i  dae 
Sorex merr iami 

Rodenti a 
C r i ce t i dae  

Lagurus c u r t a t u s  
Peromyscus rnaniculatus 
Reithrodontomys mega lo t is  

Heteromyi dae 
Perograthus parvus 

Geomyi dae 
Thomomys ta lpo ides  

Unknown rodent  

Lagomor pha 
Unknown Mama1 

MISCELLANEOUS 



TABLE 22. Food of Red-tailed Hawks in the Shrub-steppe 
of Southeastern Washington 

Prey Species 
I tems 

Number of Percent of - - 
Scientific Name Items Total 

- . .  

Small Mamals 
- .  

Great Basin pocket mouse Pero nathus arvus 1 0.60 Y -  

&lh Northern pocket gopher 2 1.20 - . 

Townsend's around sauirrel S~ermo~hilus townsendii 5 3 31.20 

Lagomorphs 

Black-tailed jackrabbit 
Nuttall cottontail 

Birds 

Western meadowlark 
Mou rni ng dove 
Burrowing owl 
Ring-necked pheasant 
Chuckar 
Bl ack-bi 1 led magpie 
Rock dove 

Reptiles and Amphibians 

Western ye1 1 ow-bell i ed 
racer 

Bull snake 
Western rattlesnake 

Invertebrates 

Le us californicus 
vilagus nuttallii ?+ 

Sturnella nealecta ., 
Zenai dura macrorura 
Athene cunicularia 
Phasianus colchicus 
Alectoris graeca 
Pica pica 
Columba livia 

Coluber constrictor 

Pituophis melanoleucus 
Crotalus viridis 

Tettigoniid grasshopper Apote notabi 1 is 
Tenebrionid beetle Eleodes 

Unidentified 

Small mamnals 
Birds 



TABLE 23. Food o f  Barn O w l s  Nest ing i n  t h e  Shrub-steppe o f  
Southcentra l  Washington 

Number o f  Percent o f  
Prey Species S c i e n t i f i c  Name I tems T o t a l  I tems 

- - 

Small Mamnals 

Great Bas in  pocket mouse 
Deer mouse 
Montane meadow mouse 
Nor thern  pocket gopher 
Bushy- ta i led  wood r a t  
S i l v e r y - h a i r e d  ba t  

(Pero nathus pa rvus )  
(&maniculatus) 
(Micro tus  montanus) 
(Thomom s t a l  o i des )  
( weot om: c+ 
( L a s i o n y c t e r i s  noct ivagans) 

Lagomor ph s  

N u t t a l l ' s  c o t t o n t a i l  ( S y l v i l a g u s  n u t t a l l i i )  9 3.5 

B i r d s  

Rock dove (Columba l i v i a )  6  2.4 
Western meadow1 ark ( S t u r n e l l a  neq lec ta)  1 0.4 

TABLE 24. Food Items o f  Swainson I s  Hawks on t h e  Hanford S i t e  (Prey 
Fed t o  Young Hawks by Parent B i r d s )  - 1973-1976 

Prey Species No. % Frequency 

Mamnals 21.8 

B l a c k - t a i l e d  j a c k r a b b i t  (Le us c a l i f o r n i c u s )  11 
N u t t a l l ' s  c o t t o n t a i l  (+ v i l a g u s  n u t t a l l i i )  8  
Townsend's ground s q u i r r e l  (Spermophi 1  us 

- - . . . . - - . . - 
Nor thern  pocket gopher (Thomom s t a i p o i d e s )  3  1.8 
Great Basin pocket mouse ( d h u s  parvus)  5 2.9 
U n i d e n t i f i e d  smal l  mamnal 2 1.2 

B i r d s  - 14.6 

Magpi e  
Ma1 1  ard  
Meadow 1 ark 
Pheasant 
Sage sparrow 
R i n g - b i l l e d  g u l l  
Long -b i l l ed  cur lew 
S t a r l i n g  

lxW& P ; c ~ )  
p  atyrhynchos) 

( S t u r n e l l a  neq lec ta)  
(Phasianus c o l c h i c u s )  
( ~ m p h i s p i z a w  
(b delawarensis)  
(Numenius americanus) 
(Sturnus vu lgar  i s )  

R e p t i l e s  and amphibians 63.6 

Western y e l l o w - b e l l i e d  race r  (Coluber c o n s t r i c t o r )  86 
B u l l  snake (P i t uoph i s  melanoleucus) 18 
S t r i p e d  whipsnake (Mast icoph is  t aen ia tus )  2  
Western toad (Bufo  boreas)- 2  



TABLE 25. Food Items of Swainson's Hawks on t he  Hanford S i t e  
During the  Post-fledging Period 

Prey Species No. % Frequency 

Townsend's ground squ i r r e l  

Northern pocket gopher 
Bl ack- ta i l  ed jackrabbi t  
Great Basin pocket mouse 
Deer mouse 
Nuttal l  ' s co t t on t a i l  
Unidentified ma1 1 mama1 

( Spermoph i 1 us 
townsendii) 

( Thomomys t a1 poi des ) 
(Lepus cal  i fo rn icus )  
t Peroanathus oarvusl 
( ~ e r o i ~ s c u s  ~manicul a tus )  
(Sylvi lacus  n u t t a l l i i )  

Birds 1.9 

Meadow1 ark 
Ring-billed gull  
S t a r l i ng  
Horned 1 ark 

Rept i 1 es and amphi bi ans 

Western ye1 1 ow-be1 1 i ed racer  
Bu 11 snake 

Insects  

Ort hoptera 
Acr i d i  dae 
Apote no t ab i l i s  

Col eoptera 
paracat  a1 pa gran i col a 
Pol yphyl 1 a x. 
Tenebr i on i dae 
Ela ter idae  

Unidentified insec t s  

(Sturnel  1 a neglecta)  
( Larus del awarensi s )  
(Sturnus vulgar i s )  
( Eremoph i 1 a a l p e s t r i  

(Coluber cons t r i c t o r )  303 
(Pi tuophis  me1 anoleucus) 15 



TABLE 26. Food Items of Pra i r ie  Falcons and American Kestrels in 
the Shrub-steppe of Southcentral Washington 

Number 

Mamnal s 

Bushy-tai led woodrat 
Great Basin pocket mouse 
Northern pocket gopher 
Townsend Is ground squirrel  
Nuttall Is cot tontai l  

Birds 

PRAIRIE FALCON 

(Neotoma c i  nerea) 
(Peroanathus ~ a r v u s )  
(Thomomys talpoides) 
(Spermophi lus townsendi i ) 
(Sylvilagus n u t t a l l i i )  

Western meadow1 ark (Sturnel 1 a ne lec ta)  
Horned lark (Eremophi 1 a 4-- a pes t r i s )  

AMERICAN KESTREL 

Mamnal s 

Great Basin pocket mouse (Perognathus parvus) 

Birds 

Western meadowlark (Sturnel 1 a neglecta) 
Horned lark (Eremophi l a  a lpes t r i s )  
Unidentified passerine 

Rept i 1 es 

Short-horned 1 i zard 
Sagebrush lizard 

( Phrynosoma doug 1 ass i ) 
(Sceloporus graciosus) 

2. Energy requirements--grams of food needed to  support a b i r d  per unit  of 
time. 

3. Amount of time the bird spends on the Hanford Si te .  

The to t a l  amount of food consumed (TAFC) by the adult Swainson's hawk 
population would equal the number of adult birds (Table 27) present ( A )  during 
a breeding season multiplied by the number of days present ( D )  on the Hanford 
Si te ,  multiplied by the quantity of food ( Q F )  needed to support one adult per 
day (Johnson 1978). In computing the to t a l  adult food consumption (TAFC)  we 



TABLE 27. Biomass o f  Swainson's Hawks Produced on t h e  Hanford S i t e  

Biomass Number Biomass N um ber  o f  B i omas s To ta l  
Year A d u l t s  o f  A d u l t s  (g )  Fledged Young Fledged young (g )  biomass ( g )  

have assumed t h a t  t h e  average a d u l t  spends 140 days on t h e  Hanford S i t e .  The 
Equat ion, TAFC = A x D x QF when supp l i ed  w i t h  da ta  f o r  1975 th rough 1978 
would y i e l d  t h e  f o l l o w i n g :  

TAFC 1975 = 35 x 140 x 100g/day = 490 kg 
TAFC 1976 = 32 x 140 x 100g/day = 448 kg  
TAFC 1977 = 30 x 140 x 100g/day = 420 kg 
TAFC 1978 = 37 x 140 x 100g/day = 518 kg  

The t o t a l  young f o o d  consumption (TYFC) can be determined b y  u s i n g  t h e  
f o l l o w i n g  data: biomass o f  young (Tab le  27) produced t o  f l e d g l i n g  stage (BY) 
mu1 t i p 1  i e d  b y  O l e n d o r f f '  s (1974) c o e f f i c i e n t  (OC) which prov ides  t h e  number o f  
grams o f  f o o d  needed t o  produce 1 gram o f  hawk t o  f 1 e d g l i n g  s tage p l u s  t h e  
average number o f  days a young Swainson's hawk s tays  on t h e  Hanford S i t e  
be fo re  m i g r a t i n g  south (0) m u l t i p l i e d  by t h e  number o f  young present  (Y)  mul- 
t i p l i e d  by t h e  f o o d  consumption r a t i o  (QF) o f  Swainson's hawks (Johnson 1978). 
Assuming t h a t  t h e  number o f  days between f l e d g i n g  and m i g r a t i o n  i s  29 days 
( F i t z n e r  1980), t hen  t h e  f o l  low ing  t o t a l  young food consumption c a l c u l a t i o n s  
r e s u l t :  

(BY x O C )  + ( D  x Y x QF ) 
TYFC 1975 = (23712 x 5.7) + (29  x 24 x 100 g/day) = 205 kg. 
TYFC 1976 = (23712 x 5.7) + (29  x 24 x 100 g/day) = 205 kg. 
TYFC 1977 = (16796 x 5.7) + (29  x 22 x 100 g/day) = 145 kg. 
TYFC 1978 = (21736 x 5.7) + (29  x 22 x 100 g/day) = 188 kg. 

The t o t a l  amount o f  food  consumed by bo th  a d u l t s  and young f o r  each yea r  was: 

1975 = 695 kg, 1976 = 653 kg, 1977 = 565 kg, and 1978 = 706 kg. The mean f o r  .- 4- 
a l l  four  years  was 655 kg. When presented as food consumption pe r  u n i t  area, 
t h e  Swainson's hawks consume 0.44 kg/km2 (1.15 kg/km2) o f  food  each year  
f r om t h e  Hanford S i t e .  T h i s  represents  a minimum value, s i nce  young n o t  
reach ing  t h e  f l e d g i n g  stage were n o t  used i n  t h e  computat ion o f  consumption - #  
r a t e .  . 



HABITAT SELECTION 

The Hanford S i t e  cons i s t s  o f  t he  major shrub-steppe vegeta t ion  types  
shown i n  F igu re  2. These are the  sagebrush-bitterbrush/cheatgrass community, 
t h e  sagebrush/bluebunch wheatgrass comnunity and t h e  sagebrush/cheatgrass com- 
muni ty  ( C l i n e  e t  a l .  1977). Other minor p l a n t  assoc ia t ions  w i t h  l i m i t e d  d i s -  
tri b u t i o n  on t h e  Hanford s i t e  i n c l u d e  the '  w i n t e r f  a t  (Cerato ides l ana ta )  comnun- 
i ty; r i  dgecrest , con ta i  n i  ng a v a r i e t y  o f  1 ow growi ng p l  an ts  cha rac te r i zed  by  
~ o a -  sandberqi i ,  and ~ a l s h o r h i i a '  rosea; r i p a r i a n  comnuni- - 
t i e s  con ta in ing  
SJ., Rhus sp., and Rosa 2.; and i s l a n d  c o r n u n i t i e s  c o n s i s t i n g  o f  Lupinus sp., 
Eriogonum compositum, A c h i l l e a  m i l l i f o l i u m ,  A r tem is ia  absynthium, and perenn ia l  
grasses. 

A few int roduced t rees  p lan ted  f o r  shade about farmsteads and m i l i t a r y  
b u i l d i n g s  are s t i l l  a l i v e  and these t r e e s  are mos t l y  Chinese elm (Ulmus 
s ibe r i cus ) ,  b lack  l o c u s t  (Rob in ia  pseudoacacia), lombardy popl a r  (Populus s l . )  
and w h i t e  popl a r  (Popul us albusJT Abandoned orchards are sca t te red  throughout 
t h e  'a rea  between o l d  ~anfo-wnsite and 100-D area a lons t h e  banks o f  t h e  " 
Columbia R iver .  

Geological and engineered fea tu res  occur throughout t he  Hanford S i te .  
C l i f f  faces  occur on Gable Mountain, White B l u f f s ,  Rat t lesnake h i l l s ,  and 
Umtanum r idge.  Transmission towers, water towers, me te ro log i ca l  towers and 
b u i l d i n g s  (pump houses, r e a c t o r  bu i l d ings ,  deser ted farmhouses) are sca t te red  
throughout  t he  S i t e .  

Major vegeta t ion  types and in t roduced t rees  and orchards are shown i n  
F igu re  2. F igures  7, 11 and 12 p rov ide  t h e  l o c a t i o n s  o f  t h e  owl and hawk 
nes ts  observed i n  1978. Geological  f ea tu res  o f  t he  Hanford S i t e  are shown i n  
F i g u r e  1. I n  grouping a l l  rap tors ,  a 78% u t i l i z a t i o n  (78% o f  observed nests 
were i n  t h i s  h a b i t a t )  o f  t h e  sagebrush/cheatgrass p l a n t  assoc ia t i on  i s  ev ident  
(Table 28). The sagebrush-bitterbrush/cheatgrass rece ived t h e  nex t  h ighes t  
use (10%) whi 1 e sagebrush/bluebunch wheatgrass and n a t i v e  r i p a r i a n  rece ived 
s i x  percent  u t i l i z a t i o n .  Table 28 prov ides  a breakdown by  species and 
p l a n t  associat ions.  A t  f i r s t  glance, one would b e l i e v e  t h a t  some species 
c l e a r l y  have a preference f o r  c e r t a i n  hab i ta t s .  The long-eared owl, burrowing 
owl, marsh hawk and Swainson's hawk seem more adaptable than t h e  o the r  
breeding r a p t o r  species i n  t h e i r  use o f  t r e e  p l a n t  assoc ia t ions  w h i l e  t h e  barn  
owl, short-eared owl and p r a i r i e  f a l c o n  seem t o  be the  l e a s t  adaptable i n  
t h e i r  use o f  one p l a n t  associat ion.  However, examinat ion o f  t h e  p l a n t  
assoc ia t ion  use i s  q u i t e  mis lead ing  and any assumptions based on i t  are 
probably going t o  be inaccurate.  Raptors, i n  general, probably occur where 
they  do no t  so much as a r e s u l t  o f  t h e  species composit ion o f  a p l a n t  
comnunity but  because o f  p rey  species abundance and presence o f  adequate nes t  
s i t e s .  Table 29 shows k inds  o f  s t r u c t u r e s  used f o r  n e s t i n g  as p re fe r red  by  
species. I f  we examine severa l  species o f  r a p t o r s  o n l y  on t h e  bas i s  o f  nest  
s t r u c t u r e  used, we w i  11 n o t i c e  t h a t  t h e y  nested i n  t he  p l a n t  assoc ia t ions  
which conta ined s u i t a b l e  nest  s i t e s .  Great horned owls nested o n l y  where 



TABLE 28. Differential Utilization (a) of Plant Associations by Nesting 
Birds of Prey on the Hanford Site-1978. (Percent utilization) 

Sagebrush-Bit terbrushl SagebrushIBluebunch Sagebrush1 Nat ive 
Cheatgrass Wheatgrass Cheatgrass Ripar ian 

Great Horned owl 
Long-eared owl 14%(1) 
Short-eared owl 
Barn owl 
Burrowing owl 24%(5) 
Marsh hawk 
Red-ta i led hawk 5%( 1 )  
Swainson's hawk 26%(5) 
P r a i r i e  f a l con  
American k e s t r e l  

Tota l  Use 10% 

(a)  U t i l i z a t i o n  means -the number o f  nes t ing  p a i r s  o r  percent o f  nes t ing  p a i r s  
observed i n  each hab i ta t .  

TABLE 29. Differential Utilization (a) of Nesting Structure by Birds of 
Prey on the Hanford Site--1978. (percent utilization) 

Nat ive Introduced Transmission 
Trees Trees C l i f f s  Towers Bu i ld ings  Ground 

Great Horned owl 
Long-eared owl 
Short-eared owl 
Barn owl 
Burrowing owl 
Marsh hawk 
Red-tai 1 ed hawk 
Swainson's hawk 
P r a i r i e  f a l con  
American k e s t r e l  

( a )  U t i l i z a t i o n  means the number of nes t ing  pa i r s  o r  percent o f  nes t ing  p a i r s  ob- e - 
served i n  each hab i ta t .  



t rees,  c l i f f s  o r  b u i l d i n g s  occured. Long-eared owls nested o n l y  i n  t rees,  
shor t -eared owls nested on t h e  ground, barn owls nested i n  t r e e s  and 
bu i l d ings ,  and burrowing owls nested on the  ground. Red- ta i led  hawks o f t e n  
nested i n  t ransmiss ion towers, on c l i f f s  and i n  t rees.  T h e i r  d i s t r i b u t i o n  
1 i k e l y  was c o n t r o l  l e d  by  n e s t i n g  s t ruc tu re ,  n o t  p l a n t  associates. P r a i r i e  
f a l c o n s  appear q u i t e  l i m i t e d  i n  t h e i r  s e l e c t i o n  o f  p l a n t  assoc ia t ions  used f o r  
nes t i ng  s imply because they  o n l y  nest on c l i f f s  and c l i f f s  o n l y  occurred i n  

ti sagebrush/cheatgrass h a b i t a t .  Dur ing  t h e  course o f  f i e l d  work, we d i d  n o t i c e  
% - a c lose  assoc ia t i on  o f  several  species w i t h  p a r t i c u l a r  p l a n t  associat ions;  

. however, t h i s  was probab ly  a r e s u l t  o f  t h e  a v a i l a b i l i t y  o f  a s u i t a b l e  n e s t i n g  
L s t r u c t u r e  o r  substrate.  Long-eared and great  horned owls, f o r  instance, o f t e n  
m 

d+p nested i n  r i p a r i a n  areas. These areas conta ined t r e e s  o f  s h o r t  s ta tu re ,  
u n s u i t a b l e  f o r  suppor t ing  t h e  l a r g e  b u l k y  nest o f  a buteo, bu t  were ab le  t o  
support  some magpie nests which served as nes t  s i t e s  f o r  long-eared and 
great-horned owls. Short-eared owls o n l y  nested i n  areas w i t h  dense 
cheatgrass vegetat ion.  Cold Creek V a l l e y  near Benson Ranch on t h e  ALE Reserve 
prov ided the  proper  vegeta t ion  s t r u c t u r e  f o r  them. Marsh hawks a l s o  nested 
where dense ground vege ta t i on  occurred b u t  u t i l i z e d  a wider  range o f  d e n s i t i e s  
i n  ground cover. 



USE OF RAPTOR CASTINGS IN RADIOECOLOGICAL SURVEILLANCE 

Raptors regurgitate undigestible portions of their prey and cast pellets 
at their nesting and roosting areas. These have been collected and analyzed 
to study food habits for many years. They have recently been analyzed for 
radiocontaminants. Pellets were analyzed by initial gamma scan for radio- 
nuclides which might be released in the nuclear fuel cycle. The pellets ana- * 
lyzed in this study included 36 samples collected within the confines of the u 

-Hanford Site, four samples collected from a nearby offsite location near Rin- . 
gold, and two samples collected from a distant offsite location in eastern * .  

Washington near Pullman (Figure 3). Twenty-five of the 36 onsite samples con- 4t- 
tained detectable levels of 137~s (Table 30 Three of the four nearby off- 

137 site samples also had detectable levels of Cs, but the two distant off- 
site samples did not. 

The 137~s content in raptor pellets ranged from about 0.1 pCi/g to 
9.1 pCi/g. Swainson's hawk pellets obtained from near the 200-E area had the 
single highest 137~s concentration (9.1 pCi/g), while barn wl pel lets ob- 
tained from the 100-D reactor area had the highest average y37Cs concentra- 
tion at 3.1 pCi/g (n=5). Great horned owl pellets from the 100-H and 200-W 
areas had the next highest concentrations at about 1.4 pCi/g. All other 
onsite samples with measurable 137~s contained less than 1 pCi/g. The 
average for three barn owl samples with detectable 137~s from the near 
offsite location was approximately 0.4 pCi/g. 

The initial gamna scan analyses indicated that at least one onsite sample 
contained gamma energies other than those included in the spectral stripping 
procedure used. Therefore, three of the onsite samples and two offsite sam- 
ples were reanalyzed for gamna-emitting radionuclides using more sensitive 
mu1 ti dimensi onal and anticoincident counting techniques (Cooper and Perkins 
1972). 

Results of the second analyses reaff irrned the validity of data for 137~s 
provided by the initial gamna scan. Several other radionuclides were identi- 
fied from the samples (Table 31 . Three primordial radionuclides ~ O K ,  226~a 4 and 232~h (226~a detected by z1 Bi gamna and 232~h detected by 208~1 gamma) 
were also observed in samples from both onsite and offsite locations. The on- 
site sample that was suspected of containing gamma-emitting radionuclides not - * 

identified by the init' 1 gamma scan, a barn owl sample from 100-D area, 
contained 54~n, 60~o, Ip2Eu, 154~u and 1 5 5 ~ ~  in addition to 1 3 7 ~ s  and 
the naturally occurring radionuclides. A great horned owl ellet sample from i. 
the 100-H area contained the same radionuclides except for 854Eu, but in 
lower concentrations. The Swainson's hawk pel lets having the highest 137~s 
concentration did not contain measurable 54~n, 60~o or any of the europium 
radionuclides. . e .  

Much of the 137~s associated with the raptor pellets is likely a result 
a 

of global fallout originating from worldwide nuclear weapons testing. The 
data obtained for offsite samples are limited but the lower range of concen- 
trations, 0.1 to 0.4 pCi/g, may be attributed to fallout. Fallout 137~s 



TABLE 30. 1 3 7 ~ s  Concentrations in Raptor Pel let Samples 

Species 
Great Long- 
horned Barn eared Red- ta i  l e d  Swainson's 

L o c a t i o n  ow 1 ow 1 ow 1 hawk hawk 

Onsi t e  

L 100-0 Area 

4- 

100-F Area 0.75 + 0.18 
0.64 T 0.26 

5 

200-W Area 1.24 + 0.37 

ZOO-E Area 

Army Loop 
Road 

Gable B u t t e  b 

Hanford 
Townsi t e  

Ra t t lesnake  
Spr i ngs 

S n i v e l y  0.93 + 0.44 

300 Area 

O f f  s i  t e  

R ingo ld  

Pullman 

a Samples reanalyzed u s i n g  m u l t i d i m e n s i o n a l  and a n t i c o i n c i d e n t  count i .ng 
techniques (see Table 31). 

b  Cs no t  de tec tab le .  



TABLE 31. Radionucl ide Concentrat ions Detected i n  Selected 
Samples by  High Reso lu t i on  Gamna Spectrometry 

Sample Radionucl ide  

Iden t i f i ca t i on  I 3 / c s  6 0 ~ o  232Tha 22,,,, 54Mn 40K 155Eu 154Eu 152Eu 226Rab 

- - - - - - - - - - - - - - -  pCi/g dry w t -  - - - - - - - - - - - - 
Onsi t e  d 

Barn owl(100-D) 6.04 9.0 0.15 c 5.6 c 2.02 10.1 64.9 c 
Great horned 

owl(100-H) 1.68 0.41 0.09 c 0.19 2.69 0.18 c 0.38 0.31 
Swai nson ' s 

hawk (200-E) 13.5 c 0.10 c c 4.73 c c c 0.21 

Off s i  te 

Barn owl c c 0.06 c c 1.88 c c c 0.14 
(Ringold) 

Swai nson ' s 
hawk(Pu1 lman) c c 0.05 0.01 c 1.55 00 00 00 0.14 

a Detected as 214gi. 
b Detected as 2 0 8 ~ 1 .  
c Less than de tec tab le .  

concent ra t ions  f o r  r a p t o r  p e l l e t s  have n o t  been documented i n  t h e  l i t e r a t u r e ,  
bu t  Cor ley  (1972) r e p o r t e d  1 3 7 ~ s  and o t h e r  rad ionuc l i des  i n  great-horned owl 
pe l1  e t s  ob ta ined f rom near t h e  100-H area (Table 32). 

The concent ra t ions  o f  1 3 7 ~ s  g rea te r  than 0.4 pCi /g  and t h e  presence o f  
6 0 ~ 0 ,  5 4 ~ n ,  152Eu, 1 5 4 ~ ~  and 1 5 5 ~ ~  i n  t h e  o n s i t e  samples i n d i c a t e  t h a t  r e s i -  
dual r a d i  onuc l ides  remain i n  t h e  environment from r e t i r e d  p lu ton ium p roduc t i on  
f a c i l i t i e s .  The combinat ion o f  rad ionuc l  ides  detected i s  s i m i l a r  t o  t h a t  
repo r ted  b y  Cor ley  (1972) except t h a t  h i s  da ta  showed t h e  presence o f  seve ra l  
rad ionuc l i des  t h a t  are e i t h e r  n o t  de tec tab le  b y  gamma spectrometry o r  have 
such a  s h o r t  h a l f - l i f e  t h a t  t h e y  cou ld  have decayed t o  below d e t e c t i o n  l e v e l s  
i n our sampl es. 

Resident rap to rs ,  by hun t i ng  over a  t e r r i t o r y  o f  g iven s i z e  and 
depos i t i ng  t h e  undigested remains o f  t h e i r  prey as p e l l e t s  a t  r o o s t  o r  nes t  
s i t e s  prov ide  a  p r a c t i c a l  way t o  de tec t  radiocontaminants i n  r a p t o r  foods. 
These data  suggest t h a t  d i f f e r e n t  m ix tu res  and concent ra t ions  o f  r a d i o n u c l i d e s  
can be detected i n  t h e  r e g u r g i t a t e d  p e l l e t s  o f  r a p t o r s  occupying d i f f e r e n t  
areas (Tables 30 and 31). A p r a c t i c a l  a p p l i c a t i o n  f o r  t h e  use o f  r a p t o r  
cas t i ngs  i s  suggested i n  eco log i ca l  mon i to r i ng  programs s ince a  s i n g l e  r o o s t  
o r  nes t  s i t e  can p rov ide  an i n t e g r a t e d  sample t h a t  has been obta ined by t h e  
b i r d  i n  f o r a g i n g  over i t s  t e r r i t o r y .  Ana lys is  o f  r a p t o r  p e l l e t s  can p rov ide  
an i n d i c a t i o n  of food cha in  t r a n s f e r s  o f  rad ionuc l i des  f rom waste d i sposa l  
s i t e s ,  reac tors ,  and nuc lear  f u e l  processing f a c i l i t i e s .  An advantage o f  t h i s  
method i s  t h a t  i t  does n o t  impose m o r t a l i t y  on t h e  r a p t o r  popu la t i on  w h i l e  i t  
provides a  c o n t i  nuous source o f  samples. 



TABLE 32. Radi onucl ide Concentrations i n  Owl Pel l e t s  
(from Corley 1972, vCi/g) 

Above 100-H Near 100 -F 

Not S ign i f i can t  1.2 x 10-5 - t 9.2 x 10-6 
10.2 
Trace 

0.64 
4.5 
1.8 + 1.7 
0 . 4 5  0.26 
0.17 T 0.11 
0.30 0.29 
6.0 2-2.5 
Trace 
Trace 
Trace 
0.0085 4.1 x 10-5 
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