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PREFACE 

One o f  t h e  s i n g u l a r  f e a t u r e s  o f  t h e  Hanford Reservat ion i s  t h e  pres- 

ence o f  numerous b i r d s  o f  prey.  S e c u r i t y  r e s t r i c t i o n s  over  t h e  l a s t  

30 years n o t  o n l y  p ro tec ted  t he  i n t e g r i t y  o f  t h e  p r o j e c t ,  t hey  a l s o  f r e e d  

these  l a r g e  r a p t o r i a l  b i r d s  f rom harassment. Along w i t h  t h e  coyote,  t h e  

r a p t o r i a l  b i r d s  a r e  t h e  most i r r ~po r tan t  p reda to rs  i n  t h e  area, t a k i n g  smal l  

and medium-sized mammals, b i r d s ,  r e p t i l e s  and even i nsec t s .  Employees i n  

the  ou te r  areas have long  enjoyed t h e  o p p o r t u n i t y  t o  observe these spec- 

t a c u l a r  l a r g e  b i r d s  soar ing  i n  a  thermal ,  o r  r a i s i n g  t h e i r  young i n  a  low 

t r e e  c l o s e  t o  t h e i r  work area. Over t h e  years o f  p r o t e c t i o n  t h e  b i r d s  

have demonstrated an i n d i f f e r e n c e  t o  humans and a lmost  a l l  o f  t h e i r  a c t i v i -  

ti es . As a  r e s u l  t i t i s  p o s s i b l e  t o  approach and observe t h e  n e s t i n g  b i r d s  

f a r  more c l o s e l y  than  one cou ld  off t h e  rese rva t i on .  

Several o f  us observed over t h e  years  t h a t  t h e  r a p t o r i a l  b i r d s  were 

u s i n g  t r e e s  o r  s t r u c t u r e s  l e f t  by t h e  former r e s i d e n t s  of Hanford and 

White B l u f f s  f o r  n e s t i n g  s i t e s .  Through our  a s s o c i a t i o n  w i t h  t h e  Nat iona l  

Science Foundat ion 's  I n t e r n a t i o n a l  B i o l o g i c a l  Program, Grasslands Biome, 

we became f a m i l i a r  w i t h  t h e  f i n d i n g s  o f  Dr.  O lendo r f f  who was s tudy ing  

b i r d s  o f  p rey  on t h e  Pawnee Nat iona l  Grassland i n  Colorado. One o f  h i s  

observa t ions  was t h a t  man-made s t r u c t u r e s  o f t e n  p rov ided  n e s t i n g  s i t e s  

l a c k i n g  i n  t h e  t r e e l e s s  p a r t s  o f  t h e  grass land.  Th is  p o s i t i v e  impact o f  

man's a c t i v i t i e s  was noteworthy and we wished t o  determine i f  a  s i m i l a r  

s i t u a t i o n  e x i s t e d  on t h e  Hanford Reservat ion.  We a l s o  wanted t o  take  

advantage o f  D r .  O l e n d o r f f ' s  e x p e r t i s e  i n  eva lua t i ng  t h e  s t a t u s  of our  

r a p t o r i a l  b i r d  popu la t ions ,  t h e  p o t e n t i a l  o f  t h e  Reservat ion f o r  research 

s tud ies ,  and t h e  r o l e  t h a t  t h e  s i t e  m igh t  p l a y  as a  n a t i o n a l  r a p t o r  man- 

agement area. 

D r .  O lendor f f  was r e t a i n e d  as a  c o n s u l t a n t  d u r i n g  f i s c a l  yea r  1973 as 

p a r t  of t h e  AEC sponsored research  programs e n t i t l e d ,  " T e r r e s t r i a l  Animal 

Ecology," and "Grasslands S tud ies . "  This r e p o r t  synthes izes h i s  observa- 

t i o n s  and recommendations. 

Thomas P. O ' F a r r e l l  
Senior  Research S c i e n t i s t  
Ecosystenis Department 



ABSTRACT 

Over 50 n e s t i n g  p a i r s  o f  r a p t o r s  were found on t h e  U.S. Atomic Energy 

Commission's Hanford  R e s e r v a t i o n  i n  s o u t h - c e n t r a l  Washi ngton d u r i n g  17 man- 

days a f i e l d  i n  1973. The Han fo rd  Reserva t ion  was d i v i d e d  i n t o  10 r e g i o n s  

which were o f  v a r y i n g  impor tance  t o  r a p t o r s .  The r a p t o r  p o p u l a t i o n s  o f  

each r e g i o n  were cons ide red  i n  c o n j u n c t i o n  w i t h  t h e  l o c a l  topography,  range 

c o n d i t i o n s ,  a v a i l a b i l i t y  o f  n e s t  s i t e s  and p r e y  base ( i n  a  s u p e r f i c i a l  way). 

The d e n s i t i e s  o f  l a r g e  r a p t o r s  i n  t h e  v a r i o u s  r e g i o n s  ranged f r o m  no 

p a i r s  where n e s t  s i t e s  were u n a v a i l a b l e ,  t o  an e x t r a p o l a t e d  average o f  

44.4 p a i r s  p e r  100 square m i l e s  near t h e  o l d  towns of Hanford,  White B l u f f s  

and Eas t  Whi te  B l u f f s .  The dominant n e s t i n g  spec ies  were marsh hawks, 

Swainson's hawks, r e d - t a i l e d  hawks and g r e a t  horned owls  i n  about  equal  

numbers. P r a i r i e  f a l c o n s  were numerous i n  c e r t a i n  areas.  

Comparisons w i t h  t h e  r a p t o r  p o p u l a t i o n s  o f  n o r t h e a s t e r n  Colorado were 

made. A t  Hanford  t h e  number o f  r a p t o r i a l  spec ies  was l e s s ,  b u t  t h e  number 

o f  p a i r s  o f  l a r g e  r a p t o r s  n e s t i n g  p e r  u n i t  a rea  ( d e n s i t y )  was comparable t o  

o r  g r e a t e r  t h a n  on t h e  Pawnee N a t i o n a l  Grass land  and a d j a c e n t  p r i v a t e l y  

owned l a n d  i n  Colorado. 

Recommendations f o r  f u r t h e r  s t u d i e s  and management a r e  presented.  
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RAPTORIAL BIRDS OF THE U. S .A. E. C. HANFORD RESERVATICIN, 

SOUTH-CENTRAL WASHlNGTCIN 

Richard R. O l e n d o r f f  

INTRODUCTION 

The f o l l o w i n g  r e p o r t  has been prepared i n  f u l f i l l m e n t  of Consu l tan t  

Agreement BCA-796 between t h e  au tho r  and B a t t e l l e  Northwest Labo ra to r i es  

as p a r t  o f  Prime Cont rac t  AT(45-1 ) - I 830  f rom t h e  Un i t ed  S ta tes  Government 

on behal f  of t h e  Atomic Energy Commission. The f i e l d  work was conducted 

between 19 February and 11 May 1973 on t h e  Atomic Energy Commission Han- 

f o r d  Reserva t ion  i n  sou th - cen t ra l  Washington which i nc l udes  w i t h i n  i t s  

boundar ies t h e  ALE ( A r i d  Lands Ecology) Reserve and t h e  I n t e r n a t i o n a l  

B i o l o g i c a l  Program (IBP) , Grassland Biome S i t e .  

Th i s  r e p o r t  i s  t h e  cons idered o p i n i o n  o f  t h e  au tho r  and n o t  neces- 

s a r i l y  i s  t h e  con ten t  based on adequate and complete i n f o r m a t i o n .  The 

f i n d i n g s  a r e  presented i n  an "exploded" f o r m a t - - f i r s t  w i t h  regard  t o  l a n d  

area, then  t o  spec ies,  then  t o  comparisons w i t h  no r t heas te rn  Colorado. I 

have made no a t t emp t  t o  s t r i c t l y  separate  r e s u l t s  and d iscuss ions .  Th i s  

approach i s  taken because 1 )  research  funds were n o t  a v a i l a b l e  f o r  an 

adequate and complete s tudy  o f  t h e  area and 2) t h e  personnel  a t  B a t t e l l e  

d e s i r e d  o n l y  a  q u i c k  survey o f  t h e  r a p t o r  popu la t i ons  on which t o  eva lua te  

t h e  p o t e n t i a l  f o r  f r u i  t f u l  r a p t o r  research- - i  n for rnat ion t h a t  woul d  then be 

used t o  o b t a i n  o t h e r  funds f o r  more thorough s t u d i e s  on t h e  Hanford Reser- 

v a t i o n ,  i f  warranted. Recommendations f o r  f u r t h e r  s tudy  a r e  inc luded .  

METHODS 

The f o l l o w i n g  days were spent  on t h e  Hanford Reservat ion:  19-20 Feb- 

r ua ry ,  3-4 and 9-11 A p r i l ,  and 7-11 May 1973. M r .  Stephan B. Layman a s s i s t e d  

d u r i n g  t h e  week o f  May 7. The t o t a l  number of man-days o f  "on s i t e "  work 

was approx imate ly  17. Between 65 and 75 pe rcen t  o f  t h e  Hanford Reserva t ion  

sou th  and west o f  t h e  Columbia R i v e r  was searched. 



As many o f  t h e  a v a i l a b l e  roads as p o s s i b l e  were d r i v e n  s e a r c h i n g  f o r  

and check ing  l i k e l y  n e s t  s i t e s  o f  l a r g e  r a p t o r s .  P romis ing  s i t e s  were 

checked c l o s e l y  on f o o t  o r ,  i f  p o s s i b l e ,  by t h e  a i d  o f  a  v a r i a b l e  15-60X 

s p o t t i n g  scope. Smal l  r a p t o r s  such as American k e s t r e l s  ( F a l c o  s p a r v e r i  us)  

and b u r r o w i n g  owls  (Speo ty to  c u n n i c u l a r i a )  were no ted  o n l y  as a  r e s u l t  of  

searches f o r  t h e  l a r g e r  hawks and f a l c o n s .  Marsh hawks ( C i r c u s  cyaneus) 

were n o t e d  o n l y  when c o u r t i n g .  A  thorough search f o r  a l l  sma l l  r a p t o r s  

and marsh hawks on t h e  Han fo rd  R e s e r v a t i o n  would  be f u t i l e  due t o  t h e  d i f -  

f i c u l  t y  o f  l o c a t i n g  t h e i r  n e s t s .  On 8 and 9 May t h e  e a s t  bank o f  t h e  

Columbia R i v e r  was checked between Wahluke and t h e  o l d  town o f  Han fo rd  f r o m  

a  16 - foo t  aluminum b o a t  powered by a  10-horsepower motor .  T h i s  a l l o w e d  

v e r y  c l o s e  o b s e r v a t i o n  of  t h e  c l i f f s  and beaching wherever necessary .  

B r i e f  n o t e s  were taken  i n  a  f i e l d  notebook b u t  t h e  most v a l u a b l e  

r e c o r d  o f  t h e  work accompl ished i s  a  map on which l a n d  was shaded s e c t i o n  

by s e c t i o n  as i t  was searched ( F i g u r e  1  ) .  A1 1  r a p t o r  n e s t s  were p l o t t e d  

on t h e  same map. I n  many cases v i s u a l  c o n t a c t  w i t h  e v e r y  q u a r t e r  s e c t i o n  

o f  l a n d  was n o t  p o s s i b l e ;  t h e  coverage o f  s e c t i o n s  i s  c o n s i d e r e d  q u i t e  

accura te ,  b u t  n o t  100 p e r c e n t  a c c u r a t e  because o f  t r e e s  p o s s i b l y  h idden  

by t h e  r o l l  i ng t e r r a i n .  

Most o f  t h e  n e s t s  were n o t  c l imbed  due t o  t i m e  l i m i t a t i o n s ,  t h e  l a c k  

o f  adequate c l i m b i n g  gear  and because most b i r d s  were on eggs when t h e  

f i e l d  work was conducted.  The l a t t e r  reason stems f r o m  t h e  f a c t  t h a t  t h e  

i n c u b a t i o n  p e r i o d  i s  t h e  most c r i t i c a l  t i m e  f o r  n e s t  d e s e r t i o n s  if t h e  

b i r d s  a r e  undu ly  d i s t u r b e d .  Thus, i n  many cases, t h e  d o t s  on t h e  map 

r e p r e s e n t  b r e e d i n g  p a i r s  r a t h e r  t h a n  n e s t s  found, a l t h o u g h  t h e  m a j o r i t y  of  

n e s t s  were a c t u a l l y  l o c a t e d .  

It i s  i m p o r t a n t  t o  n o t e  t h a t  many areas were n o t  a c c e s s i b l e  because of 

sandy c o n d i t i o n s  on t h e  back roads,  contaminated areas,  and r e s t r i c t i o n s  

around r e a c t o r  a reas .  A l though  p e r m i s s i o n  p r o b a b l y  c o u l d  have been o b t a i n e d  

t o  v i s i t  t hese  areas,  t h e  l o g i s t i c s  i n v o l v e d  would  n o t  have been w o r t h  t h e  

t i m e  c o n s i d e r i n g  t h e  amount o f  work t o  do e lsewhere.  O t h e r  B a t t e l l e  and 

A t l a n t i c  R i  c h f  i e l d  employees s h o u l d  be consu l  t e d  f o r  a d d i t i o n a l  i n f o r m a t i o n ,  



p a r t i c u l a r l y  t h e  s e c u r i t y  p a t r o l s  . For  example, a  genera l  memorandum t o  

a l l  employees on t h e  Hanford Reservat ion m igh t  r evea l  a  number o f  g r e a t  

horned owls (Bubo v i r g i n i a n u s )  n e s t i n g  on t h e  r e a c t o r s  and r e d - t a i  l e d  hawks 

(Buteo jama icens is )  n e s t i n g  on power l i n e  towers and po les .  

RESULTS AND DISCUSSION 

REGIONAL ACCOUNTS 

Region I. ALE Reserve. Most o f  t h e  ALE Reserve, i n  p a r t i c u l a r  t h e  

upslope o f  Ra t t lesnake  Mountain, t h e  mountain i t s e l f ,  Cold Creek Val l e y ,  

and t he  general  area of Ra t t lesnake  Spr ings and t h e  Benson Ranch. Th is  

r e g i o n  l i e s  g e n e r a l l y  southwest o f  Highway 240, b u t  does n o t  i n c l u d e  t he  

western edge of t h e  e n t i r e  Hanford Reservat ion (see Region X ) .  

Th i s  v i r t u a l l y  t r e e l e s s  expanse o f  bunch grass p r a i r i e  i s  n o t  s u i t a b l e  

f o r  n e s t i n g  by most l a r g e  r a p t o r s .  Three areas a r e  o f  i n t e r e s t :  1)  The 

surnnii t o f  Ra t t lesnake  Mountain has escarpments w i t h  adequate v e r t i c a l  e x t e n t  

f o r  g r e a t  horned owls and p r a i r i e  f a l cons  (Fa lco mexicanus) t o  nest ,  b u t  

none were found. 2) Cold Creek Val l e y  appears t o  be pr ime n e s t i n g  h a b i t a t  

f o r  marsh hawks, p a r t i c u l a r l y  where tumbleweeds c o l l e c t  i n  low spots ,  such 

as near Benson Ranch. I observed severa l  p a i r s  o f  marsh hawks c o u r t i n g  

near Benson Ranch on 9 A p r i l  1973 and i t  was e v i d e n t  t h a t  they were n o t  on 

m i g r a t i o n .  3)  The t r e e s  around Rat t lesnake  Spr ing,  Benson Ranch and j u s t  

no r thwes t  o f  t h e  IBP g raz i ng  p l o t s  a r e  e x c e l l e n t  Swainson's hawk nes t  s i t e s .  

N e i t h e r  Ra t t lesnake  Spr ing  n o r  Benson Ranch were checked a f t e r  t he  Swai nson 's  

hawks a r r i v e d ;  r o u t i n e  B a t t e l  l e  f i e l d  work should  f i  11 t h i s  gap. The t r e e s  

a t  t h e  abandoned farmstead near the  IBP g r a z i n g  p l o t s  had appa ren t l y  been 

unused f o r  a  number o f  years  j udg ing  f rom t h e  absence o f  s t i c k  nes ts  i n  o r  

below t he  t r ees .  

Region 11. Horn Rapids Road. A  smal l  area c l o s e  t o  No r t h  R ich land  

. and t h e  300-Area, i n c l u d i n g  l a n d  on bo th  s ides  of Horn Rapids Road a long  

i t s  e n t i r e  leng th .  U n l i k e  a l l  o t h e r  p a r t s  of t h e  Hanford Reservat ion,  



t h i s  r e g i o n  had a  h i g h  p o p u l a t i o n  of Townsend ground s q u i r r e l s  (Sper- 

mol ph i1  us townsendi i) and f a i r  numbers o f  b l a c k - t a i  l e d  j a c k r a b b i t s  (Lepus 

c a l i f o r n i c u s )  on which t h e  o n l y  p a i r  of hawks found i n  t h e  area, a  p a i r  

of r e d - t a i  1  ed hawks, r e1  i e d  heav i  l y  (see be1 ow). 

I t  was e v i d e n t  t h a t  t h e  t r e e s  sou th  of Horn Rapids Road near  t h e  

abandoned canal  were v i s i t e d  t oo  o f t e n  by townspeople t o  a l l o w  b i r d s  o f  

prey t o  n e s t  c o n s i s t e n t l y ,  a l though  t h e  s c a t t e r e d  t r e e s  between t h e  canal  

and Nor th  Rich land,  those some d i s t ance  f rom a  road  o r  t r a i l ,  may have 

been s u f f i c i e n t l y  i s o l a t e d .  The western 7 o r  8  square m i l e s  o f  Region I 1  

appeared t o  be t r e e l e s s ,  sandy, sagebrush coun t r y  o f  l i t t l e  importance as 

r a p t o r  n e s t i n g  h a b i t a t .  

Region 111. Wye Bar r i cade .  A  l a rge ,  g e n e r a l l y  ba r ren  sagebrush area 

from Horn Rapids t o  t h e  o l d  town o f  Hanford i n  no r t h - sou th  e x t e n t  and f rom 

t h e  Columbia R i v e r  t o  Army Loop Road (approx imate ly )  i n  east -west  ex ten t .  

No hawk nests  were found i n  t h i s  v i r t u a l l y  t r e e l e s s  area, a l though  l a r g e  

sec t i ons  away f r om paved roads were n o t  covered c l o s e l y .  For example, a  

25 square m i l e  area south and eas t  o f  t h e  o l d  town o f  Hanford (Township 12 

Nor th ,  Range 28 East,  Sect ions 5-9, 15-23, and 26-35) was n o t  covered. 

Other l a r g e  t r a c t s  o f  l and  which were n o t  surveyed a r e  shown on t h e  map 

p rov i ded  (F i gu re  1).  There cou ld  have been t r e e s  w i t h  nes ts  i n  those 

uns tud ied  areas. 

I view t he  Wyq Bar r i cade  r e g i o n  as a  r e l a t i v e  v o i d  w i t h  r ega rd  t o  

n e s t i n g  r ap to r s - -an  area where nes t  s i t e s  f o r  sure,  and p rey  popu la t ions ,  

poss ib l y ,  were u n a v a i l a b l e  and/or inadequate.  It represen ts  an e x c e l l e n t  

area f o r  r a p t o r  management, p rov ided  t h e  p rey  base proves t o  be adequate. 

Region I V .  Army Loop Road, 200-Area. A  l a r g e  area bounded by High- 

way 240 on t h e  south and west, t he  Yakima Barr icade-Hanford Road on t he  

nor th ,  and t h e  eas te rn  p o r t i o n  o f  Army Loop Road (approx imate ly )  on t h e  

eas t .  I nc l uded  a r e  severa l  square m i l e s  no r t heas t  o f  t h e  200E r e a c t o r  

area. 

Region I V  i s  much l i k e  Region I 1 1  except  t h a t  t r e e s  e x i s t  near a t  

l e a s t  s i x  o l d  gun b a t t e r i e s  and/or abandoned farmsteads, and near one o r  



more permanent ponds. O f  t h e  seven s i t e s  known t o  me, f i v e  were occup ied 

by Swainson's hawks (Buteo swainson i  ) ,  one by common ravens (Corvus c o r a x )  

and one by  g r e a t  horned owls  i n  1973. T h i s  t o t a l  occupancy o f  Region I V  

by r a p t o r i a l  o r  s e m i - r a p t o r i a l  spec ies  may i n d i c a t e  t h a t :  1 ) p r e y  popu la-  

t i o n s  a r e  adequate f o r  some r a p t o r s ,  a t  l e a s t ,  t h r o u g h o u t  t h e  r e l a t i v e l y  

"ba r ren"  r e g i o n s  o f  t h e  Hanford  Reserva t ion ;  2)  making a r t i f i c i a l  n e s t  

s i t e s  a v a i l a b l e  i n  Region 111 would  be a f r u i t f u l  management program; and 

3)  h i g h e r  d e n s i t i e s  c o u l d  be a t t a i n e d  even i n  Region I V  i f  more n e s t  s i t e s  

were a v a i  l ab1  e. 

Region V. Hanford  and Whi te  B l u f f s  Towns i tes .  An a rea  w i t h  s c a t t e r e d  

and l o c a l l y  dense s tands o f  t r e e s  near  t h e  o l d  towns o f  Hanford, Whi te  

B l u f f s  and E a s t  White B l u f f s  a l o n g  t h e  west  bank o f  t h e  Columbia R i v e r .  

Signs o f  p a s t  hunian h a b i t a t i o n  a r e  n e a r l y  everywhere e i t h e r  i n  w e l l  p lanned, 

b u t  now l e v e l e d  t o w n s i t e s ,  near  l o n g  abandoned farmsteads,  b e s i d e  o l d  i rr i -  

g a t i o n  d i t c h e s ,  o r  i n l a r g e ,  now m o s t l y  u n p r o d u c t i v e  o rchards  and v ineyards .  

Region V i s  e x c e l l e n t  n e s t i n g  h a b i t a t  f o r  buteos,  American k e s t r e l s  and 

g r e a t  horned owls,  as was a t t e s t e d  by t h e  d e n s i t y  o f  one p a i r  of l a r g e  rap -  

t o r s  f o r  e v e r y  2.25 square m i l e s  i n  t h i s  27 square m i l e  a rea  ( o r  44.4 p a i r s  

p e r  100 square mi l e s )  . 
The n e s t s  o f  f o u r t e e n  p a i r s  o f  r a p t o r s  no ted  i n  t h i s  a rea  i n c l u d e  t h e  

f o l l o w i n g :  f o u r  r e d - t a i  l e d  hawk nests ,  f i v e  Swa.i nson 's  hawk nes ts ,  t h r e e  

g r e a t  horned owl n e s t s  and two American k e s t r e l  n e s t s .  There c o u l d  have 

been many more p a i r s  o f  k e s t r e l s  and, perhaps, two more p a i r s  o f  Swai nson 's  

hawks i n a d v e r t e n t l y  missed, a l t h o u g h  n e a r l y  e v e r y  t r e e  i n  t h e  a rea  was 

checked once o r  t w i c e  f r o m  no f u r t h e r  away than  an e i g h t h  n i i l e  w i t h  t h e  

s p o t t i n g  scope. There c o u l d  a l s o  have been g r e a t  horned owls  n e s t i n g  i n  

o r  on v a r i o u s  b u i l d i n g s ,  e s p e c i a l l y  those  i n  t h e  lOOF r e a c t o r  area.  

Region V I .  Eas t  Bank. A t h i n  s t r i p  a l o n g  t h e  e a s t  bank of t h e  
5 

Columbia R i v e r  f r o m  Wahluke t o  a p o i n t  o p p o s i t e  t h e  sou the rn  edge of  t h e  

o l d  town o f  Hanford.  I n c l u d e d  a r e  t h e  Whi te  B l u f f s  themselves and a h a l f  

dozen o r  so abandoned homesteads and o rchards .  



Along t h e  -- East  Bank we found two p a i r s  o f  g r e a t  horned owls and two 

p a i r s  o f  r e d - t a i l e d  hawks, and observed one p a i r  o f  ravens and f o u r  s i n g l e  

o r  p a i r s  o f  American k e s t r e l s .  Two passes a long  t h e  r i ve r - - once  each way-- 

i s  c e r t a i n l y  n o t  adequate t o  d i scove r  a l l  p a i r s  of k e s t r e l s ,  b u t  t h e  number 

o f  l a r g e  r a p t o r s  found should be q u i t e  accurate .  Each grove o f  t r e e s  a long  

t h e  eas t  bank was walked w i t h  t h e  excep t ion  o f  t h e  grove d i r e c t l y  across 

f rom t h e  East  White B l u f f s  boa t  launch. No i s l a n d s  were v i s i t e d .  

O f  p a r t i c u l a r  no te  a long  t h e  eas t  bank were severa l  common p igeon 

(Col umba 1  i v i a )  c o l o n i e s  and thousands o f  s t a r 1  i ngs  (Sturnus v u l g a r i s )  

which have i n f e c t e d  t h e  smal l  c racks and c rev i ces  o f  t h e  r i v e r  bank. 

Chukars (A1 e c t o r i  s  g raeca)  , r i  ng-necked pheasants (Phasianus c o l  c h i  cus) , 
Cal i f o r n i a  quai  1  (Lophor tyx  c a l i f o r n i c u s )  , water fowl  and passer i  nes on one 

o r  bo th  banks p robab ly  r ep resen t  an adequate prey base f o r  p r a i r i e  f a l cons .  

T h e i r  absence i s  keyed t o  t he  u n a v a i l a b i l i t y  o f  n e s t  s i t e s  (see below).  

Region V I I .  Nor thern  R i ve r  S t r i p .  The south bank o f  t h e  Columbia 

R i ve r  f rom t h e  western edge o f  t h e  o l d  town o f  White B l u f f s  t o  t h e  V e r n i t a  

Br idge  w i t h  t h e  F i r e  S ta t i on - -P ie r ce  Road as t h e  southern boundary ( i n  

genera l  ) .  Th i s  area i nc l udes  t h e  o n l y  r e a c t o r  now i n  use as w e l l  as t h e  

t i p  of l and  ex tend ing  toward t h e  bend i n  t h e  r i v e r  near  Wahluke. 

T h i s  area was n o t  adequate ly  covered p a r t i a l l y  due t o  t ime  l i m i t a t i o n s ,  

b u t  mos t l y  due t o  t h e  presence o f  r e a c t o r  areas. I t  i s  f e l t ,  however, t h a t  

t he  r a p t o r  popu la t i ons  i n  t h e  area w i l l  n o t  be h igh;  t h e  r i v e r  bank and 

ad jacen t  lands appa ren t l y  were never h e a v i l y  s e t t l e d  and t r e e s  were never 

p lan ted .  Pas t  human h a b i t a t i o n  ( w i t h  t h e  accompanying t r e e s )  and t h e  e x t e n t  

o f  p a s t  and p resen t  r e a c t o r  a c t i v i t y  a r e  t h e  major  d i f f e rences  between t h e  

Nor thern  R i v e r  S t r i p  and t h e  Hanford -- and White B l u f f s  Townsi t e s  (Region V).  

The cornbinat ion o f  l e s s  p a s t  human h a b i t a t i o n  and more r e a c t o r  a c t i v i t y  

a l ong  t h e  Nor thern  R i v e r  S t r i p  has kep t  t h e  r a p t o r  popu la t i ons  low, t h e  

f i r s t  ment ioned c i rcumstance be ing more impo r tan t  than  t h e  1  a t t e r .  Raptors c 

need n e s t  s i t e s - - t r e e s  i n  most cases--and, as was seen i n  t h e  & Bar r i cade  

reg ion ,  any number o f  years  o f  r e l a t i v e  sec l us i on  o f  an area w i l l  n o t  i n  

i t s e l f  a l l o w  h i g h  r a p t o r  popu la t ions  t o  e x i s t .  



Two r a p t o r  nes ts  were found i n  t h e  Nor the rn  R i v e r  S t r i p :  one long-  

eared owl ( A s i o  -- o t u s )  n e s t  and one r e d - t a i l e d  hawk n e s t .  The r e d - t a i l  n e s t  

was a  s i g n i f i c a n t  f i n d i n g  i n  t h a t  t h e  b i r d s  used a n e s t  on a  s t e e l  e l e c t r i c  

t r a n s m i s s i o n  tower.  The e x t e n t  t o  which buteos and owls  use s t e e l  towers 

on t h e  Hanford Reserva t ion  i s  unknown; n o t  many power l i n e s  were d r i v e n  i n  

search of  nes ts .  I t  i s  i m p o r t a n t  t h a t  t h e  l i n e  on which t h e  b i r d s  nested 

went t o  an i n o p e r a t i v e  r e a c t o r ,  b u t  t h e  re levance  of t h i s  was n o t  t h a t  t h e  

f l o w  o f  e l e c t r i c i t y  was t u r n e d  o f f  o r  below c a p a c i t y ,  whatever t h e  case may 

have been. Rather,  these  towers a p p a r e n t l y  had n o t  been i n s p e c t e d  f r e -  

q u e n t l y  o r  ma in ta ined  i n  r e c e n t  y e a r s  as evidenced by t h e  absence o f  a  w e l l  

t r a v e l e d  road  underneath them. The power 1  i n e s  I was a b l e  t o  f o l l o w  on 

adequate roads o r  t r a i l s  d i d  n o t  have r a p t o r  nes ts ,  a l t h o u g h  one a c t i v e  

raven n e s t  was noted i n  such a  s i t u a t i o n .  

The use of  s t e e l  towers by r a p t o r s  i s  n o t  new; i t  occurs  i n  many p a r t s  

o f  t h e  c o u n t r y  and i n v o l v e s  many spec ies .  Two o r  t h r e e  p a i r s  o f  r e d - t a i l s  

use s t e e l  towers  n o t  f a r  from P r i e s t  Rapids Dam. On t h e  Hanford Reserva- 

t i o n  where t h e  l a n d  i s  l i t e r a l l y  shack led i n  p l a c e  w i t h  e l e c t r i c  l i n e s  o f  

one s o r t  o r  another ,  t h e  s t e e l  towers,  double  wooden po les  and even s m a l l e r  

p o l e s  c a r r y i n g  d i s t r i b u t i o n  l i n e s  c o u l d  be p u t  t o  good, r a p t o r  (and non- 

r a p t o r )  management use. 

Region V I  I I. Gab1 e Butte-Gable Mountai n. The genera l  area su r round ing  

t h e  mountain and t h e  b u t t e ,  i n c l u d i n g  t h e  escarpments west of Gable B u t t e  

toward Vern i  t a  B r idge .  Gable B u t t e  has many e x c e l l e n t  c l i f f s  on which rap-  

t o r s  c o u l d  n e s t .  Gable Mountain,  on t h e  o t h e r  hand, has o n l y  one s e r i e s  

of s u p e r i o r  c l i f f s ,  i . e . ,  on t h e  west  end o f  t h e  sou th  s i d e .  No l a r g e  rap-  

t o r s  were found n e s t i n g  on Gable Mountain, a l t h o u g h  i t  was n o t  t h o r o u g h l y  

walked l i k e  Gable B u t t e .  

Two p a i r s  o f  r e d - t a i  l e d  hawks, one p a i r  o f  p r a i r i e  f a l c o n s  and one * 
p a i r  o f  g r e a t  horned owls  nested on t h e  c l i f f s  o f  Gable B u t t e  i n  1973. I n  

a d d i t i o n ,  a  p a i r  o f  crows o r  ravens nes ted  on a  s t e e l  tower i n  t h e  south-  

c e n t r a l  p a r t  o f  Region V I I I  and a  p a i r  o f  ravens nes ted  on t h e  escarpments 

near t h e  approach t o  V e r n i t a  Br idge.  Raven nes ts  a r e  i n c l u d e d  here as pos- 

s i b l e  f u t u r e  (and p a s t )  s i t e s  o f  r e d - t a i l e d  hawk nes ts .  



Region I X .  Umtanum Ridge. The nar row r i v e r  f l a t  and t h e  s teep,  

escarpment -dot ted h i  1  l s i d e  ove r look - i  qg t h e  Co lu~ i i b ia  R i v e r  f r o m  t h e  Vern i  t a  

B r i d g e  upstream 7 n i i l e s  t o  t h e  Yakima County-Benton County 1  i n e .  On ly  t h e  

e a s t e r n  4-3 /4  m i l e s  o f  t h i s  r e g i o n  i s  on t h e  Hanford  Reserva t ion .  The same 

k i n d  o f  h a b i t a t  ex tends about  5 more m i l e s  upstream t o  a  p o i n t  2  t o  3  m i l e s  

above P r i e s t  Rapids Dam. 

As expected,  t h i s  r e g i o n  had t h e  h i g h e s t  d e n s i t y  o f  r a p t o r s ,  i n c l u d i n g ,  

a t  l e a s t ,  two p a i r s  o f  r e d - t a i l e d  hawks, t h r e e  p a i r s  of g r e a t  horned owls,  

f i v e  o r  s i x  p a i r s  o f  p r a i r i e  f a l c o n s ,  and t e n  t o  f i f t e e n  p a i r s  of American 

k e s t r e l s .  ( K e s t r e l  n e s t s  were n o t  a c t u a l l y  l o c a t e d . )  Because of t h e  t i m e  

l i m i t a t i o n s ,  a  p r a i r i e  f a l c o n  e y r i e  was cons ide red  occup ied  i f  a  p a i r  

a c t i v e l y  defended a  c l i f f .  I t  shou ld  be no ted  t h a t  u n l e s s  eve ry  escarpment 

i s  checked c l o s e l y  on  f o o t - - p a r t i c u l a r l y  t h e  second and t h i r d  t i e r s  o f  

c l i f f s - - m o s t  o f  t h e  p r a i r i e  f a l c o n  n e s t s  w i l l  n o t  be found. Grea t  horned 

owls  and r e d - t a i l s  nes ted  on  t h e  f i r s t  t i e r  o f  c l i f f s  o r  i n  t h e  deeper 

r a v i n e s  which r u n  up t h e  h i l l s i d e .  K e s t r e l s  were found n e a r l y  everywhere, 

t h e  cracked, basa l  t c l  i f f s  a f f o r d i n g  n e a r l y  u n l  i m i  t e d  n e s t i n g  o p p o r t u n i t i e s .  

The o n l y  p a i r  o f  bu r row ing  owls was seen on t h e  f l a t  j u s t  n o r t h  of R i v e r l a n d  

s i d i n g  . 
Region X. S n i v e l y  Ranch-Highway 24. The extreme wes te rn  p a r t  of t h e  

Han fo rd  R e s e r v a t i o n  sou th  o f  Umtanum Ridge t o  t h e  R a t t l e s n a k e  H i l l s  i n  t h e  

a rea  o f  Benne t t  and S n i v e l y  Ranches. 

Except f o r  f o u r  groves o f  t r e e s  j u s t  n o r t h  o f  Highway 24, t h i s  a rea  

was n o t  checked. No r a p t o r s  nested i n  those  f o u r  groves,  a l t h o u g h  two o f  

them were e x c e l 1  e n t  s i t e s .  

SPECIES ACCOUNTS 

P r a i r i e  Fa lcon  

Seven p a i r s  o f  p r a i r i e  f a l c o n s  were found n e s t i n g  on t h e  Hanford 

Reserva t ion - -on  Gable B u t t e  ( a c t u a l l y  i n  an  i n n e r  v a l l e y  o f  t h e  e a s t e r n  

p o r t i o n  o f  t h e  b u t t e )  and f r o m  a  m i l e  west  o f  t h e  Midway S u b s t a t i o n  t o  t h e  



Yakima County-Benton County L i n e  a long  Umtanum Ridge. None were found 

on t h e  -- East Bank (Region V I )  a long  t h e  White B l u f f s ,  a l though  t he re  were 

o t h e r  p o s s i b i l i t i e s  between t h e  o l d  town o f  Hanford and Rich land which 

were n o t  covered adequate ly  due t o  t ime  l i m i t a t i o n s .  

The absence o f  p r a i r i e  f a l cons  on t h e  west end o f  Gable Mountain 

near t h e  borrow p i t  was unexpected. Except f o r  Umtanum Ridge, t h e  b e s t  

p r a i r i e  f a l c o n  s i t e  on t h e  Reservat ion i s  t h e  v e r t i c a l  c l i f f  o ve r l ook i ng  

t he  pond by t h e  borrow p i t .  There may n o t  be a  ledge o r  c a v i t y  o f  ade- 

quate s i z e  f o r  p r a i r i e  f a l cons  on t h a t  c l i f f ,  i n  which case one should  be 

p rov i ded  immediately.  

The l a c k  o f  p r a i r i e  f a l cons  on t h e  White B l u f f s - - a t  l e a s t  i n  1973-- 

was a l s o  unexpected. A t r i p  down t h e  r i v e r  q u i c k l y  revea led  t h e  reasons. 

F i r s t ,  o n l y  two c a v i t i e s  o f  adequate s i z e  were a v a i l a b l e  on t h e  16 m i l e s  o f  

r i v e r  f rom Wahluke t o  Hanford, a l though  t he  v e r t i c a l  drop was s u f f i c i e n t  

i n  many p laces.  Both c a v i t i e s  were occupied by g r e a t  horned owls  which, 

because o f  t h e i r  h a b i t  o f  nes t i ng  e a r l y ,  had f i r s t  cho ice  o f  n e s t  s i t e s .  

Second, more n e s t  s i t e s  were no t  a v a i l a b l e  because o f  t h e  con t i nua l  cav ing  

away o f  t h e  r i v e r  bank. When a  s i t e  i s  c rea ted  by a  cave- in,  i t  i s  s h o r t  

l i v e d - - i n  terms o f  years - - thus  a l l o w i n g  no constancy o f  occupat ion.  H is -  

t o r i c a l  occupancy o f  n e s t  s i t e s  i s  an impo r tan t  aspect  o f  t h e  pe rpe tua t i on  

o f  n e s t i n g  popu la t i ons  o f  l a r g e  f a l cons  and many o t h e r  b i r d s  o f  p rey .  A 

pr ime example o f  t h i s  i s  an e y r i e  i n  t h e  b a s a l t  c l i f f s  o f  Umtanum Ridge 

which was a c t i v e  i n  t h e  e a r l y  1960's and i n  1973. The same exac t  c a v i t y  

was used a  decade ago and i t  i s  l i k e l y  t h a t  t h e  e y r i e  has been used f o r  

decades, i f  n o t  cen tu r i es .  Th is  cannot happen on t h e  White B l u f f s  where 

t h e  r i v e r  c o n t i n u a l l y  ea ts  away a t  t h e  bank. 

A1 though p r a i r i e  f a l c o n s  have p robab ly  nested on White B l u f f s  i n  t h e  

past ,  t h e  p o p u l a t i o n  cou ld  go no lower  than t h e  s i t u a t i o n  i n  1973. Being 
I v o i d  o f  p r a i r i e  f a l cons ,  these b l u f f s  r ep resen t  an impo r tan t  exper imenta l  

area w i t h  r ega rd  t o  management through h a b i t a t  improvement. 
< 

An impo r tan t  aspect  o f  such exper imenta t ion  i s  t h e  nearby r e s e r v o i r  

o f  n e s t i n g  p r a i r i e  f a l c o n s  on Umtanum Ridge and, t o  a  l e s s e r  degree, 



Gable B u t t e .  Judging f rom t h e  d e n s i t y  of p r a i r i e  f a l c o n s  a l o n g  Umtanum 

Ridge, t h e  p o p u l a t i o n  must be v e r y  hea l  t h y .  There i s  a t  l e a s t  one p a i r  

o f  f a l c o n s  f o r  every  0.67 m i l e s  o f  r i d g e  from t h e  s u b s t a t i o n  t o  t h e  county  

l i n e .  There c o u l d  be as many as f o u r t e e n  p a i r s  i n  t h e  9 m i l e s  upstream 

f r o m  t h e  s u b s t a t i o n .  Young b i r d s  from these  e y r i e s  (and dozens more 

w i t h i n  50 m i l e s  o f  t h e  White B l u f f s )  c o u l d  form a  nuc leus f o r  a  new, pe r -  

manent p o p u l a t i o n  o f  p r a i r i e  f a l c o n s  n e s t i n g  i n  a r t i f i c i a l  e y r i e s  on t h e  

White B l u f f s .  

The p r a i r i e  f a l c o n s  o f  Umtanum Ridge a r e  r e l a t i v e l y  secure.  Most o f  

t h e  f a l c o n s  n e s t  h i g h  on t h e  r i d g e ,  a  v e r y  s teep  h i l l s i d e  of l o o s e  t a l u s  

s lopes;  w a l k i n g  across s l o p e  i s  even more d i f f i c u l t  t han  c l i m b i n g  up and 

down. I n  a d d i t i o n ,  p r a i r i e  f a l c o n s  a r e  p r o t e c t e d  i n  Washington and t h e i r  

t a k e  f o r  f a l c o n r y  i s  s t r i c t l y  l i m i t e d .  Furthermore,  t h e r e  a r e  many e a s i e r  

p laces  t o  a c q u i r e  p r a i r i e  f a l c o n s  i n  t h e  s t a t e  o f  Washington. The o u t l o o k  

f o r  t h e  Umtanum Ridge p o p u l a t i o n  i s  exce l  1  e n t .  

So, too,  i s  t h e  o u t l o o k  f o r  t h e  p a i r  n e s t i n g  on Gable B u t t e ,  p r o v i d e d  

they  a r e  l e f t  a lone.  It would n o t  h u r t  t o  v i s i t  the111 two o r  t h r e e  t imes  

p e r  y e a r .  I f  t h i s  i s  done, wa lk  i n  from t h e  power l i n e  which crosses t h e  

sou thern  two q u a r t e r s  of Township 13 Nor th ,  Range 25 East,  S e c t i o n  14. 

There i s  an o l d  r o a d  ( a c t u a l l y  a  t r a i  1)  i n t o  t h e  l i t t l e  v a l l e y ,  b u t  i t  

has n o t  been used f o r  years ;  h o p e f u l l y  i t  w i l l  remain unused, s i n c e  t h e  

e y r i e  i s  secluded, p i c t u r e s q u e  and "one o f  a  k i n d "  i n  t h e  Gable B u t t e -  

Gable Mounta in  r e g i o n .  

American K e s t r e l  

The k e s t r e l s  noted i n  1973 were concen t ra ted  i n  t h r e e  reg ions :  

1 )  Hanford -- and White B l u f f s  Townsi tes,  2)  -- E a s t  Bank and 3 )  Umtanum Ridge. 

These sma l l  f a l c o n s  o c c u r r e d  i n  good numbers, b u t  t h e y  d i d  no t ,  a p p a r e n t l y ,  

t a k e  f u l l  advantage o f  t h e  Hanford Reservat ion;  niany r e g i o n s  c o u l d  have 

suppor ted more k e s t r e l s .  T h i s  was p robab ly  a  r e s u l t  o f  t h e  u n a v a i l a b i l i t y  
z 

o f  n e s t  s i t e s  and c o m p e t i t i o n  w i t h  s t a r l i n g s  and o t h e r  b i r d s  f o r  n e s t  ho les .  
> 

Undoubtedly, a r t i f i c i a l  n e s t  boxes would a t t r a c t  a  g r e a t  many k e s t r e l s  t o  

t h e  area. 



Red-Tai led Hawk 

A  t o t a l  o f  twe lve  p a i r s  o f  r e d - t a i l e d  hawks were found n e s t i n g  i n  

1973 w i t h  t h e  h i ghes t  concen t ra t i on  ( f o u r  p a i r s )  i n  o r  near t h e  o l d  town 

o f  Hanford.  The remain ing e i g h t  p a i r s  were w ide l y  sca t te red ,  f rom t h e  

300-Area near Nor th  R ich land  t o  Wahluke and across t o  Umtanum Ridge. These 

hawks were q u i t e  v e r s a t i l e  i n  t h e i r  cho ice  o f  n e s t  s i t e s ;  t r e e s  (bo th  a l i v e  

and dead), r i v e r  banks, b a s a l t  c l i f f s  and s t e e l  power l i n e  towers were a l l  

used i n  1973. Large p o p l a r  t r e e s  c l o s e  t o  t h e  r i v e r  were p r e f e r r e d .  The 

r i v e r  posed no b a r r i e r  t o  t h e  p a i r s  n e s t i n g  immediate ly  ad jacen t  t o  it; 

c r o s s - r i v e r  a c t i v i t y  was no ted  on two occasions. 

Grea t  horned owls  appa ren t l y  d i d  n o t  compete t o  a  l a r g e  degree w i t h  

r e d - t a i l s  f o r  n e s t  s i t e s ,  s i n c e  t h e  owls p r e f e r r e d  c a v i t i e s  i n  b a s a l t  

c l i f f s ,  r i v e r  b l u f f s ,  and abandoned b u i l d i n g s ,  r a t h e r  than  t r ees .  Those 

r e d - t a i l s  n e s t i n g  on c l i f f s  used open ledges,  n o t  c a v i t i e s .  Some red-  

t a i  1  s  occupied nes ts  which would have been acceptab le  t o  Swai nson 's  hawks, 

because t h e  l a t t e r  a l s o  nested i n  t r ees ,  b u t  Swainson's hawks d i d  n o t  n e s t  

immediate ly  ad jacen t  t o  t h e  r i v e r .  Thus, d i f f e r e n t i a l  u t i l  i z a t i o n  o f  a v a i l -  

a b l e  n e s t i n g  h a b i t a t ,  i n  p a r t ,  k e p t  t h e  two buteos and g r e a t  horned owls 

s p a t i  a1 l y  separated. 

A1 though o n l y  two r e d - t a i  l e d  hawk nes ts  were c l imbed t o  determine food 

h a b i t s ,  t h e  r e s u l t s  were q u i t e  i n t e r e s t i n g .  On 8 May t h e  r e d - t a i l e d  hawk 

n e s t  near No r t h  R ich land  was cl imbed. There were twenty  Townsend ground 

s q u i r r e l s ,  seven smal l  b l a c k - t a i  1  ed j a c k r a b b i t s  and one f l e d g l i n g  western 

meadowlark (S te rne l  l a  neg lec ta )  heaped i n  t h e  n e s t  around two very  smal l  , 
young hawks. Ground s q u i r r e l s  and j a c k r a b b i t s  had been p r e v i o u s l y  noted 

i n  t h i s  area, bu t  nowhere e l s e  on t h e  r e s e r v a t i o n  w i t h  t h e  excep t ion  o f  

ground s q u i r r e l s  on Rat t lesnake  Mountain. Subsequently, t h e  n e s t  on t h e  
* s t e e l  tower  near t h e  f i r e  s t a t i o n  i n  t h e  Nor thern  R i v e r  S t r i p  was checked. 

The n e s t  con ta ined  one young hawk, one appa ren t l y  developed egg w i t h  a  l a rge ,  

4 dead embryo, one smal l  Great  Bas in  gopher snake ( P i  tuoph i  s  melanol eucus 

d e s e r t i c o l a )  and two western ye l low-be1 1  i e d  r ace rs  (Coluber c o n s t r i c t o r  

mormon) . 



Al though snakes a re  a common food o f  r e d - t a i l e d  hawks, I do n o t  

b e l i e v e  t h a t  r e p t i l e s  would ever  be p r e f e r r e d  t o  rodents ,  p a r t i c u l a r l y  

when young hawks have j u s t  hatched--a t ime  when food  i s  g e n e r a l l y  brought  

i n  overabundance (as seen i n  t he  extreme a t  t he  nes t  near No r th  R ich land) .  

These scan t  da ta  seem i n  1  i ne w i t h  t h e  general  f e e l i n g  which developed 

d u r i n g  t he  f i e l d  work t h a t  t he  prey base, as we1 1 as t h e  u n a v a i l a b i l i t y  of 

nes t  s i t e s ,  l i m i t e d  some r a p t o r  popu la t ions  i n  t h e  i n t e r i o r  of t h e  Hanford 

Reservat ion.  The r e d - t a i l  was an example. These hawks nested where habi -  

t a t  d i v e r s i t y  was t h e  greatest - -where c l i f f s  o r  t r e e s  were a v a i l a b l e  f o r  

n e s t  subs t ra tes  and s h e l t e r  was a v a i l a b l e  f o r  prey.  I n  t h e  homogeneous 

bunch grass p r a i r i e ,  sagebrush f l a t s  o r  sand dunes t h e r e  were no buteos. 

Where t r e e s  occurred i n  such areas, f o r  example t he  Army Loop Road reg ion ,  

Swainson's hawks n o t  r e d - t a i l s  moved i n .  The apparent food problem o f  

t he  r e d - t a i  1s n e s t i n g  on t h e  s t e e l  tower  may have been i n d i c a t i v e  o f  what 

occurs i n  marg ina l  r e d - t a i l  n e s t i n g  s i t u a t i o n s .  The Swainson's hawk, on 

t he  o t h e r  hand, i s  a  more v e r s a t i l e  p reda to r  o f  smal l  animals,  p a r t i c u l a r l y  

i n s e c t s  and f l e d g l i n g  b i r d s ,  which migh t  be r e a d i l y  a v a i l a b l e  i n  t h e  bunch 

grass-sagebrush-sand dune areas. I n  any event ,  t he  above op in ions  p o i n t  

o u t  one o f  t h e  pr ime areas o f  f r u i t f u l  research on t h e  Hanford Reservat ion--  

t h e  s tudy o f  l i m i t i n g  f a c t o r s  o f  r a p t o r  popu la t ions .  

Swai nson' s  Hawk 

The f i r s t  Swainson's hawk was observed on t h e  Hanford Reservat ion on 

10 A p r i l  1973, a lmost  t o  t he  day when t he  f i r s t  Swainson's hawks were seen 

i n  1971 and 1972 on t h e  Pawnee Na t i ona l  Grassland i n  no r t heas te rn  Colorado. 

Since t h e  b i r d  seen on 10 A p r i l  was t he  o n l y  one observed i n  3  days o f  

f i e l d  work f rom 9-1 1 A p r i  1  , i t c e r t a i n l y  was one o f  t h e  e a r l  i e s  t a r r i v a l  s  

o f  t he  year .  

Swainson's hawk nests  were concentrated i n  two genera l  areas on t h e  

Hanford Reservat ion:  1 )  Army Loop - Road, -- 200-Area and 2) Hanford and White -- 
B l u f f s  Townsites.  I n  genera l ,  they  nested wherever s i t e s  were a v a i l a b l e ,  \ 

a l though i t  was apparent t h a t  many e x c e l l e n t  n e s t i n g  s i t u a t i o n s  i n  t h e  

t he  s c a t t e r e d  t r ees  n o r t h  o f  t he  o l d  town o f  Hanford were n o t  p u t  t o  f u l l  

use. 



O f  p a r t i c u l a r  i n t e r e s t  w i t h  regard  t o  Swainson's hawks a r e  the  

f o l l o w i n g :  1  ) They d i d  n o t  nes t  c l o s e r  than h a l f  a  m i l e  t o  t he  r i v e r ;  

most s i t e s  were more than a  m i l e  f rom the  Columbia. 2) Near ly  a l l  Swain- 

son 's  hawk nes ts  i n  t h e  area were i n  man-created s i t u a t i o n s .  With o n l y  a  

few except ions,  Swainson's hawks must have been excluded from the  Hanford 

Reservat ion be fo re  man a r r i v e d  i n  t h e  l a t e  1800 's .  3) Swainson's hawks 

have been a b l e  t o  i n h a b i t  areas (Army Loop Road, 200-Area) t h a t  o t h e r  - -- 
r a p t o r i a l  b i r d s  (no tab l y  r e d - t a i  l e d  and f e r rug inous  hawks, Buteo r e g a l  i s )  

have no t .  4)  Should management o f  t h i s  species ever  become necessary, t he  

Hanford Reservat ion has excel  1  e n t  poss i  b i  1  i ti es f o r  i nc reas ing  w i  l d  popu- 

l a t i o n  l e v e l s  and improv ing n e s t i n g  h a b i t a t .  Other i n f o r m a t i o n  concerning 

Swainson's hawks i s  i nc l uded  i n  t h e  nex t  sec t i on .  

Ferrug inous Hawk 

No fe r rug inous  hawks were seen o r  found n e s t i n g  on t h e  Hanford Reser- 

v a t i o n  i n  1973, a1 though many e x c e l l e n t  nes t  s i t e s  were a v a i l a b l e .  The 

area between t h e  Midway Subs ta t ion  and Gable B u t t e  p rov ides  good f e r r u g i -  

nous hawk n e s t  s i t e s ,  as does t h e  n o r t h  s i d e  o f  Gable Mountain, t h e  Hanford 

and White B l u f f s  Townsi tes ,  and Rat t lesnake Mountain on t he  ALE Reserve. -- 
The absence o f  f e r rug inous  hawks must be the  r e s u l t  of low numbers of 

Townsend ground s q u i r r e l s ,  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  r a b b i t s  

(Syl  v i  1  agus n u t t a l l  i i ) . I n  t h e  case of ground s q u i r r e l s  , e a r l y  e s t i v a t i o n  

and subsequent h i b e r n a t i o n  e s s e n t i a l l y  removes t h i s  p rey  resource a t  a  t ime 

(June) when t he  maximum number would be needed t o  feed growing young. No 

j a c k r a b b i t s  were seen n o r t h  o f  Horn Rapids Road d u r i n g  t he  f i e l d  work h e r e i n  

repor ted .  C o t t o n t a i l s  were observed o n l y  i n  a  few places, no tab l y  around 

some o f  t he  o l d  gun b a t t e r i e s  a long  Army Loop Road. 

On t h e  Hanford Reservat ion a  gamut o f  s i t u a t i o n s  w i t h  regard  t o  nest -  

i n g  by the  t h ree  buteos o f  western Nor th  America i s  represented. Food 

h a b i t s  s t u d i e s  have shown t h a t  Swainson's hawks take more spec ies of p rey  
4 than do f e r rug inous  hawks i n  a  g iven  l o c a l i t y  (O lendor f f ,  1973). Swainson's 

hawks a re  more genera l i zed  p reda to rs .  That r e d - t a i l e d  hawks f a l l  somewhere 

i n  between would be an educated guess. Th i s  f o l l o w s  from t h e  f a c t  t h a t  t he  



number o f  sma l l  s p e c i e s  o f  an imals  g e n e r a l l y  exceeds t h e  number o f  l a r g e r  

spec ies  i n  an area,  and s m a l l e r  hawks p r e y  on s m a l l e r  an ima ls .  

Thus, i n  t h e  B a r r i c a d e  r e g i o n  t h e r e  may have been adequate p r e y  

f o r  t h e  sma l l  e s t ,  most  g e n e r a l i z e d  bu teo  (Swainson's hawk), b u t  no n e s t  

s i t e s  were a v a i l a b l e .  I n  t h e  Army Loop Road, 200-Area r e g i o n  t h e r e  was - -- 
adequate p r e y  and n e s t  s i t e s  f o r  Swainson's hawks, b u t  i nadequa te  p r e y  and/ 

o r  o n l y  m a r g i n a l  n e s t  s i t e s  f o r  r e d - t a i l e d  hawks. I n  t h e  Han fo rd  -- and White 

B l u f f s  Towns i tes  t h e r e  were adequate p rey  p o p u l a t i o n s  and s u i t a b l e  n e s t  

s i t e s  f o r  b o t h  r e d - t a i l e d  and Swainson 's  hawks. Nowhere on t h e  Hanford  

R e s e r v a t i o n  were p r e y  p o p u l a t i o n s  s u f f i c i e n t l y  h i g h  f o r  t h e  most s p e c i a l i z e d  

and l a r g e s t  o f  t h e  buteos ( i  . e. , , f e r r u g i  nous hawks). S p e c i f i c a l l y ,  t h e r e  

were n o t  enough ground s q u i r r e l s  and /o r  r a b b i t s .  Q u a n t i t a t i v e  p r o o f  o f  

these  r e l a t i o n s h i p s  would be a  f r u i t f u l  avenue o f  r a p t o r  research  on t h e  

Hanford  Reserva t ion .  

Golden Eagle  

The go lden  e a g l e  ( A q u i l a  ch rysae tos )  was a l s o  absen t  f rom t h e  Han fo rd  

R e s e r v a t i o n  i n  1973. T h i s  p r o b a b l y  stems f r o m  t h e  same reasons t h a t  f e r -  

r u g i n o u s  hawks were absent,  i . e . ,  t h e  s c a r c i t y  o f  malniialian p rey .  The 

l a r g e r  t h e  r a p t o r ,  t h e  h i g h e r  t h e  percentage o f  mammalian p r e y  i n  t h e  d i e t  

( b o t h  by numbers o f  p r e y  and biomass) ( O l e n d o r f f ,  1973) .  The l a c k  o f  

ground s q u i r r e l  - t o -  j a c k r a b b i t  s i z e d  animal  s  p r e c l  uded n e s t i n g  by t h e  two 

1  arges t r a p t o r s  (go1 den eag les  and f e r r u g i  nous hawks) whi ch woul d  conce i  v- 

a b l y  n e s t  i n  t h e  a r e a  i f  c o n d i t i o n s  were r i g h t .  

Marsh Hawk -- 

The number o f  marsh hawks on t h e  Han fo rd  R e s e r v a t i o n  c o u l d  exceed 

25 p a i r s ,  t h e  h i g h e s t  c o n c e n t r a t i o n  b e i n g  on t h e  - ALE Reserve a l o n g  Cold  

Creek. More i m p o r t a n t  t h a n  t h e i r  numbers, however, i s  t h e  f a c t  t h a t  t h e i r  

b e h a v i o r  i s  a p p a r e n t l y  u n a l t e r e d  i n  t h e  r e l a t i v e l y  p r i s t i n e ,  u n d i s t u r b e d  

a r e a  o f  t h e  Han fo rd  Reserva t ion .  An e x c e l l e n t  two-summer p r o j e c t  would  

be a  s t u d y  o f  t h e  r e p r o d u c t i v e  behav io r ,  p o p u l a t i o n  dynamics and food 
C 

h a b i t s  o f  marsh hawks on t h e  ALE Reserve. Long-term s t u d y  o f  t h e  ALE 



p o p u l a t i o n  would c e r t a i n l y  add t o  t h e  growing evidence t h a t  h a r r i e r  num- 

bers  a re  p r e c i s e l y  c o n t r o l  1  ed by r oden t  numbers. 

Burrowing O w l  

Burrowing owl observa t ions  were l i m i t e d  t o  t h e  s i g h t i n g  o f  one b i r d  

between t h e  Midway Subs ta t i on  and t h e  V e r n i t a  Br idge .  Ecosystems Depart-  

ment s t a f f  have a d d i t i o n a l  f i e l d  i n f o r m a t i o n  rega rd i ng  t h i s  species.  

Long-Eared O w l  

Only one n e s t  o f  t h i s  spec ies was loca ted .  It was i n  a  w i l l o w  s tand  

a long t h e  Columbia R i v e r  about 3  m i  l e s  downstream from t h e  Vern i  t a  Br idge.  

Two smal l  young were i n  t h e  n e s t  on 11 May. I b e l i e v e  t h e r e  cou ld  be a  

h a l f  dozen more p a i r s  o f  these owls on t h e  Hanford Reservat ion,  b u t  f i n d i n g  

them would t ake  many hours o f  wa l k i ng  t h e  w i l l o w s .  

Great Horned O w l  

Th i s  1  arge owl i s  t h e  most conspicuous and, perhaps, t h e  most abundant 

s t r i g i f o r m  b i r d  on t h e  Hanford Reservat ion.  L i k e  t h e  Swainson's hawk, t h e  

g r e a t  horned owl i s  a  gene ra l i zed  feeder capable o f  p rey i ng  on t h e  s m a l l e s t  

roden ts ,  t h e  l a r g e s t  lagomorphs and l a r g e  game b i r d s .  S t i l l ,  t h e  owls do 

no t  appear t o  be as o p p o r t u n i s t i c  i n  moving i n t o  new areas s e t t l e d  and 

subsequent ly abandoned by man. On t h e  Pawnee Na t i ona l  Grassland Swainson's 

hawks and f e r rug inous  hawks occupy man-created n e s t  s i t e s  i n  r e l a t i v e l y  

unbroken g rass land  much more c o n s i s t e n t l y  than  g r e a t  horned owls  which, 

even today, occupy t r a d i t i o n a l  t e r r i t o r i e s  i n  g a l  l e r y  f o r e s t s  a long  u s u a l l y  

d r y  creeks o r  around c a v i t i e s  i n  c l i f f s .  

On t h e  Hanford Reserva t ion  g r e a t  horned owls con t inue  t o  n e s t  near t h e  

Columbia R i v e r  a long  t h e  White B l u f f s  and Umtanum Ridges, and i n  t h e  c l i f f s  

o f  Gable Bu t te .  Only a  few have d ispersed  away f rom t h e  r i v e r  i n t o  n e s t i n g  

s i t u a t i o n s  c rea ted  by man. No tab le  examples i n c l u d e  t h e  n e s t  below t h e  . eas t  end o f  Gable Mountain, t h e  nes t  on t h e  105B r e a c t o r  which has been 

a c t i v e  f o r  about  20 years ,  and t h e  n e s t  i n  a  smal l  grove o f  t r e e s  near t h e  

200W. The l a t t e r  two nes ts  were n o t  v i s i t e d  by t h i s  w r i t e r  i n  1973. 
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Great  horned owls p robab ly  p r e v e n t  p r a i r i e  f a l c o n s  from n e s t i n g  on 

t h e  Whi te  B l u f f s  by n e s t i n g  ex t reme ly  e a r l y  i n  t h e  season. When p r a i r i e  

f a l c o n s  a r r i v e  i n  t h e  s p r i n g ,  t h e  owls cannot be e v i c t e d ,  and nowhere 

a long  t h e  Whi te  B l u f f s  do two s i t e s  occur  c l o s e  enough f o r  i n t r a s p e c i f i c  

c o m p e t i t i o n  between owls t o  a l l o w  i n t e r s p e c i f i c  occupancy o f  t h e  same c l i f f  

by owls  and f a l c o n s .  The o t h e r  extreme i s  seen on Umtanum Ridge where t h e r e  

a r e  so  many escarpments t h a t  b o t h  owls  and fa l cons  can occupy d i f f e r e n t  

c l i f f s .  I t  i s  p o s s i b l e ,  however, t h a t  t h e  d e n s i t y  o f  f a l c o n s  i n  t h e  3  

m i l e s  n e a r e s t  t h e  county  l i n e  i s  so h i g h  t h a t  t h e  f a l c o n s  have p reven ted  

t h e  owls f r o m  n e s t i n g  by k i l l i n g  a l l  owls which have a t tempted t o  n e s t  i n  

t h e  area i n  t h e  pas t ,  the reby  d e s t r o y i n g  any constancy of n e s t  s i t e  use by 

t h e  owls.  P r a i r i e  f a l c o n s  v i c i o u s l y  a t t a c k  g r e a t  horned owls  a t  e v e r y  

o p p o r t u n i t y .  

COMPARISON WITH NORTHEASTERN COLORADO (PAWNEE) 

The l a r g e  r a p t o r  fauna o f  t h e  Hanford Reserva t ion  i s  n o t  as r i c h  i n  

spec ies  as t h a t  o f  t h e  Pawnee N a t i o n a l  Grass land i n  n o r t h e a s t e r n  Colorado 

due t o  t h e  absence of n e s t i n g  fe r rug inous  hawks and go lden eag les.  The 

t o t a l  number of p a i r s  of l a r g e  r a p t o r s  may n o t  be s i g n i f i c a n t l y  d i f f e r e n t ,  

however. On t h e  b a s i s  o f  my f i n d i n g s  t h e r e  were about  11 p a i r s  o f  l a r g e  

r a p t o r s  pe r  100 square m i l e s  on t h e  400 square m i l e s  o f  t h e  Hanford Reser- 

v a t i o n  i n  Regions I - I X .  I f  an es t ima ted  20 p e r c e n t  o f  t h e  buteos and owls  

were missed i n  1973 (e.g., g r e a t  horned owls  on r e a c t o r s ,  r e d - t a i l s  on 

s t e e l  towers,  a l l  r a p t o r s  i n  p laces  where access was l i m i t e d ,  Swai nson 's  

hawks i n  t r e e s  n o t  checked on t h e  f i n a l  f i e l d  t r i p ,  e t c . ) ,  t h e  p o p u l a t i o n  

d e n s i t y  would be 14 p a i r s  pe r  100 square m i l e s .  Adding, c o n s e r v a t i v e l y ,  

ano ther  10 p a i r s  o f  marsh hawks, t h e  d e n s i t y  would be about  16 p a i r s  

p e r  100 square m i l e s ,  p r e c i s e l y  t h e  d e n s i t y  on t h e  1,000 square m i l e  

s t u d y  area i n  nor theas t e r n  Colorado i n 1972 (01 e n d o r f f  , 1973).  A1 though 

t h i s  j u g g l i n g  o f  numbers i s  s t r i c t l y  academic, a  tho roygh  search of t h e  

Hanford Reserva t ion  would p robab ly  r e v e a l  as many, i f  n o t  more, l a r g e  

r a p t o r s  p e r  u n i t  area than  on t h e  Pawnee. 



On t h e  Hanford Reserva t ion  r e d - t a i l e d  hawks, Swainson's hawks and 

g r e a t  horned owls occurred i n  n e a r l y  equal numbers i n  1973, about 12 t o  

15 p a i r s  o f  each i n  t h e  400 square m i l e  area, w h i l e  t h e r e  were about h a l f  

t h a t  many p r a i r i e  f a l cons .  I n  400 square m i l e s  o f  shor tg rass  p r a i r i e  i n  

Colorado t h e r e  would average about  27 p a i r s  of Swai nson 's  hawks, 10 p a i r s  

o f  f e r r ug inous  hawks, 12 p a i r s  o f  g r e a t  horned owls,  5 p a i r s  o f  go lden 

eagles,  3 p a i r s  o f  r e d - t a i l e d  hawks and 6 p a i r s  of p r a i r i e  fa lcons.  There 

p robab ly  were no marsh hawks nes t i ng  on t h e  1,000 square m i l e  s t udy  area 

i n  Colorado i n  1973, w h i l e  t h i s  spec ies f i g u r e d  s t r o n g l y  a t  Hanford (per -  

haps as t h e  most numerous 1 arge r a p t o r ) .  

One s t r i k i n g  d i f f e r e n c e  between Hanford and Pawnee was t h a t  r a p t o r s  

were more u n i f o r m l y  d i s t r i b u t e d  on t he  Pawnee, a1 though clumping i n  eco l  og i  - 
c a l l y  s u i t a b l e  h a b i t a t  was e v i d e n t  i n  bo th  areas. For  example, i n  t h e  

southern 142 square m i l e s  o f  t h e  Hanford Reserva t ion  I l o c a t e d  o n l y  1 p a i r  

o f  r a p t o r s  ( o r  0.7 p a i r s  per  100 square m i l e s ) .  I n  t he  n o r t h e r n  133 square 

m i l e s  I found 38 p a i r s  ( o r  28.6 p a i r s  pe r  100 square m i l e s ) .  On t h e  Pawnee 

the  l owes t  d e n s i t y  o f  l a r g e  r a p t o r s  i n  1972 was 9 p a i r s  i n  144 square m i l e s  

( 4  townships)  ( o r  6.2 p a i r s  p e r  100 square m i l e s ) .  The h i g h e s t  d e n s i t y  was 

33 p a i r s  i n  144 square m i l e s  ( o r  22.9 p a i r s  pe r  100 square m i l e s ) .  I n  t h e  

bes t  c l i f f  h a b i t a t  bo th  on t h e  Pawnee and Hanford, d e n s i t i e s  reached 11 p a i r s  

o f  l a r g e  r a p t o r s  i n  5 square m i l e s  ( o r  220.0 p a i r s  pe r  100 square m i l e s ) .  

Thus, t h e  d e n s i t i e s  o f  r a p t o r s  i n  t h e  b e s t  h a b i t a t s  on Hanford (1973) 

and Pawnee (1972) were comparable. Averaged over  130 t o  150 square m i l es ,  

Hanford had more l a r g e  r a p t o r s  (28.6 versus 22.9 p a i r s  p e r  100 square m i l e s ) .  

The magnitude o f  t h i s  d i f f e r e n c e  was c e r t a i n l y  g r e a t e r  than  t he  da ta  i n d i -  

ca ted  because t he  28.6 f i g u r e  f o r  Hanford i n c l u d e d  o n l y  t he  nes ts  I found 

and exc luded most marsh hawks. The f i g u r e  f o r  Pawnee was ve ry  a c c u r a t e l y  

determined d u r i n g  two summers o f  f i e l d  work. I t  i s  impo r tan t  t o  no te  t h a t  

Pawnee had t h r e e  separate  144 square m i  l e  areas where d e n s i t i e s  were over  

20 p a i r s  per  100 square m i l es ,  w h i l e  Hanford had o n l y  one such area.  * 
4 

I n  low d e n s i t y  areas Pawnee had more r a p t o r s  (6.2 versus 0.7 p a i r s  pe r  

100 square m i l e s ) .  T h i s  d i f f e r e n c e  r e s u l t e d  f r om the  p a s t  i n f l u e n c e  o f  man 



on t h e  two s tudy  areas. Pawnee was q u i t e  u n i f o r m l y  s e t t l e d  du r i ng  t h e  

e a r l y  decades of t he  1 9 0 0 ' ~ ~  w i t h  a  farmstead on v i r t u a l l y  every  s e c t i o n  

(see Olendor f f ,  1973, f o r  d e t a i l  ) .  Hanford, on the  o t h e r  hand, appa ren t l y  

was n o t  u n i f o r m l y  s e t t l e d .  Much of t h e  Wye Bar r i cade  r e g i o n  was n o t  s e t -  

t l e d  a t  a l l .  Only a  few s c a t t e r e d  ranch houses were b u i l t  i n  t h e  ALE 

Reserve and t he  Army Loop Road, 200-Area reg ion .  The Hanford and White - -- -- 
B l u f f s  Townsites were densely i n h a b i t e d  and then  abandoned; t r e e s  p l a n t e d  

by man, and n a t u r a l  t r e e s  ( i f  t hey  e x i s t e d ) ,  now a re  as t h i c k  i n  t h i s  

r e g i o n  as i n  many p a r t s  o f  t he  Pawnee. Most towns on t h e  Pawnee a r e  s t i l l  

i nhab i t ed ,  however. The Gable Butte-Gab1 e  Mountain, Umtanum Ridge and East  --- 
Bank reg ions  have h i g h e r  r a p t o r  popu la t i ons  f o r  a  d i f f e r e n t  reason--natura l  l y  - 
o c c u r r i n g  h a b i t a t .  

The r e s u l t  o f  man's u n i f o r ~ i i  s e t t l e m e n t  o f  t h e  Pawnee was t h a t  Swainson's 

hawks were b e t t e r  a b l e  t o  make use o f  t h a t  area than, f o r  example, t h e  Wye 

Bar r i cade  r e g i o n  and t h e  sou thern  t h ree -qua r t e r s  o f  t h e  - ALE Reserve on t h e  

Hanford Reservat ion.  Raptor n e s t i n g  d e n s i t y  i n  t h e  Army Loop - Road, -- 200-Area 

r e g i o n  (7.6 p a i r s  p e r  100 square m i l e s )  was comparable t o  t h e  lowes t  d e n s i t y  

on t he  Pawnee (6.2 p a i r s  p e r  100 square m i l e s )  . The Wye Bar r i cade  r e g i o n  

was one s tep  lower  (0.0 p a i r s  p e r  100 square m i l e s )  due t o  t h e  near t o t a l  

absence o f  t r ees .  

The i n f l u e n c e  o f  r i v e r s  and creeks on Hanford and Pawnee i s  a l s o  

an i n t e r e s t i n g  comparison. Pawnee has many creeks l i k e  Han fo rd 's  Cold 

Creek--usual l y  d ry ,  b u t  sometimes, a f t e r  heavy r a i n s  , f 1  owing ve ry  heavi  ly .  

Apparent ly ,  more o p p o r t u n i t i e s  f o r  cottonwoods and w i l l o w s  t o  t ake  r o o t  i n  

damp areas e x i s t e d  on t h e  Pawnee; n a t u r a l  t r e e s  a re  now more abundant t h e r e  

than a t  Hanford.  On t h e  Pawnee, Crow Creek runs f o r  about  1  month s teady 

each year ,  j u s t  enough t o  a l l o w  a  n e a r l y  cont inuous,  a l though  t h i n ,  band o f  

t r e e s  t o  grow. I t  i s  s u r p r i s i n g  t h a t  t h e  Columbia R i ve r  has had no such 

e f f e c t ,  excep t  f o r  a  few s c a t t e r e d  stands o f  w i l l ows ,  a long  i t s  banks. For  • 

r a p t o r s ,  Crow Creek on Pawnee i s  much more impo r tan t  than  t h e  Columbia R i v e r  . 
a t  Hanford. On t h e  two s tudy  areas t h e r e  was ( i n  1972) one p a i r  o f  l a r g e  \ 

r a p t o r s  f o r  every  1.2 mi 1  es o f  Crow Creek, compared w i t h  one p a i r  pe r  2.6 

m i l e s  o f  t h e  Columbia R i v e r  f rom the  Benton County-Yakima County l i n e  down- 

s t ream t o  t h e  01 d  town o f  Hanford ( i n  1973). 



THE PRIORITIES OF RAPTOR FIELD RESEARCH 

There i s  a pausity of information concerning raptorial birds which 

could be used in ecosystem analysis and/or  knowledgeable management and 

conservation of wild populations of avian predators. The major reasons 

for this  dearth of useful data include the following: 1 )  Most studies 

of raptor populations have been seasonal --- and short-term. With some excep- 

t ions, substantive raptor research has usually involved only one or two 
years' data on sumner populations, or a one season survey of wintering 

raptors. 2 )  Studies of raptor population dynamics have typical ly included 

one or two common and/or spectacular species, often only in their  dominant --- -- -- 
habitat along a c l i f f  l ine,  river or gallery forest .  Most major raptor 

studies suffer from these biases, biases resulting from the determination 

of densities of only selected species in selected habitats (ecological den- 

s i t i e s ) ,  as opposed t o  densities of a1 1 raptors in an area representative 

of the total habitat used by the total complement of birds of prey (crude 

densi t ies) .  3 )  Studies of population dynamics and food habits of raptors 

usual ly have not been conducted in conjunction with s imul taneous , quanti ta- 

t ive studies - of prey population levels. Rarely i s  the subject of energy 

flow from prey t o  raptors discussed in the l i te ra ture ,  because of the lack 
of prey population estimates on which to base calculations of rates of 

exploitation. 

A mu1 t ifaceted, penetrating approach must be made i f  quantitative 

data concerning population dynamics, ecological impact, management and 

conservation are t o  be synthesized, and this  must involve relatively large 

land areas such as the Hanford Reservation or the Pawnee National Grass- 

land. Synthesis of concepts from biased population studies carried out in 

different years, in widely scattered areas, on one o r  two species a t  a time, 

with varying techniques and without simultaneous study of prey populations 

i s  n o t  the most f ru i t fu l  approach t o  problems raised by ecosystem analysis 

and the urgent need to manage birds of prey in the wild. 

The fol lowing studies wi 11 be suggested below: 1 ) a study of manage- 

ment techniques and emergency conservation measures applicable t o  raptorial 

birds, and 2 )  a study of limiting factors limiting raptor populations. 



INDUSTRY AND RAPTOR RESEARCH 

The f i r s t  l i s t e d  s tudy i s  w ides t  i n  scope and t h e  most c o s t l y ,  b u t  i t  

would a l s o  have t h e  g r e a t e s t  impact on sc ience and i s  t h e  most t i m e l y .  

B i r d s  of p rey  a r e  t h e  " b i r d s  o f  t h e  hour," so t o  speak, because t hey  a r e  

be ing poisoned, shot ,  e l ec t rocu ted ,  taken f rom t h e  w i l d  f o r  research, f a l -  

conry  and zoo log i ca l  gardens, f o r ced  f rom t h e i r  n e s t i n g  h a b i t a t  by pho- 

tographers,  h i ke rs ,  p i c n i c k e r s ,  e t c . ,  a1 1  a t  a  t ime when t h e  cause o f  

w i l d l i f e  i s  be ing  championed na t ionwide .  Tn a d d i t i o n  t o  these immedi- 

a t e  o r  prox imate f a c t o r s  which decrease r a p t o r  numbers, t h e r e  a r e  severa l  

sub t l e ,  u l t i m a t e  causes o f  r a p t o r  popu la t i on  d e c l i n e  such as i r r e v e r s i b l e  

h a b i t a t  d e s t r u c t i o n ,  c o n t i n u i n g  g l oba l  development o f  i n t e n s i v e  a g r i c u l -  

t u r e  and a t t endan t  use o f  chemicals,  and c o n t i n u i n g  emission o f  env i ron-  

mental  po l  l u t a n t s  i n  general  . 

I n  t h e  l a t t e r  c o n t e x t  t h e  s tudy o f  r a p t o r i a l  b i r d s  may have something 

t o  o f f e r  t h e  Atomic Energy Commission. Large numbers o f  r a p t o r s  i n  an area 

a t t e s t ,  a t  l e a s t  c i r c u n i s t a n t i a l l y ,  t o  t h e  f a c t  t h a t  t h e  area i s  e i t h e r  f r e e  

o f  c e r t a i n  p o l l u t a n t s ,  o r  t h a t  t h e  p o l l u t a n t s  a r e  a t  low l e v e l s ,  o r  t h a t  

t h e  chemicals a r e  n o t  de t r imen ta l  t o  t h e  ecology o f  t he  area.  Th is  f o l l o w s  

f rom t h e  f a c t  t h a t  b i r d s  o f  prey,  as ----- end o f  t h e  food c h a i n  organisms which 

concent ra te  c e r t a i n  p o l l u t a n t s  i n  t h e i r  t i s sues ,  have proven t o  be impo r tan t  

barometers - o f  environmental  contaminat ion.  

S c i e n t i s t s ,  n a t u r a l i s t s ,  c o n s e r v a t i o n i s t s ,  and mankind i n  general  a1 1  

s tand t o  b e n e f i t  f rom bas ic  and a p p l i e d  research aimed toward management 

and conse rva t i on  o f  b i r d s  o f  p rey  as a  low r e s o l u t i o n ,  b u t  never the less  

proven e f f e c t i v e ,  long- term "warning" system o f  environmental  contaminat ion.  

R a p t o r i a l  b i r d s  have p layed an impor tan t  r o l e  i n  t h e  DDT con t roversy ;  they  

cou ld  p l a y  an e q u a l l y  impo r tan t  p o s i t i v e  r o l e  i n  t he  environmental  j u s t i  f i - 
c a t i o n  of nuc lea r  power p l a n t s  as w e l l  as be ing an impor tan t  parameter f o r  

long- term m o n i t o r i n g  o f  t h e  e c o l o g i c a l  impact  o f  nuc lear  i n s t a l l a t i o n s .  

The arguments would cen te r  around t h a t  f a c t  t h a t  t h e r e  a r e  p robab ly  . 
more r a p t o r i a l  b i r d s  on t h e  Hanford Reservat ion now than  be fo re  w h i t e  man . 
came t o  t h e  area--more now than be fo re  t he  Atomic Energy Commission took  



over .  It i s  notewor thy t h a t  b i r d s  o f  p rey  now u t i l i z e  a  number o f  man- 

c rea ted  n e s t i n g  s i t u a t i o n s ,  b u t  i t  i s  even more r e l e v a n t  t h a t  t h i s  has 

occurred i n  s p i t e  o f  any e f f e c t  r e a c t o r  a c t i v i t i e s  and r a d i a t i o n  research  

may have had on t h e  w i l d l i f e  o f  t h e  Hanford Reserva t ion  d u r i n g  t h e  pas t  

30 years .  Th i s  p o i n t  cou ld  be brought  f u r t h e r  t o  l i g h t  by  i n c r e a s i n g  

r a p t o r  popu la t i ons  on t h e  Hanford Reservat ion t o  s t i  11 h i ghe r  l e v e l s  

through h a b i t a t  improvement and a r t i f i c i a l  increases i n  annual produc- 

t i v i t y - - m u c h  d iscussed programs a t  p resen t  (see be low) .  

I n  sho r t ,  many be l i eve ,  as I do, t h a t  c e r t a i n  i n d u s t r i e s ,  f o r  example 

t h e  e l e c t r i c i t y  i n d u s t r y ,  c o u l d  b e n e f i t  g r e a t l y  f r om  t h e  f avo rab le  "eco- 

l o g i c a l  p u b l i c i t y "  which would f o l l o w  fund ing  and implementat ion o f  a  

s tudy o f  conserva t ion  and management techniques o f  r a p t o r i a l  b i r d s .  The 

f i r s t  i n d u s t r i a l  complex o r  a g r i c u l t u r a l  i n t e r e s t - - b e  i t  t h e  l i v e s t o c k ,  

agro-chemical ,  t imber ,  petroleum, o r  nuc lea r  power indus t ry - -wh ich  f i nances  

such a  p r o j e c t ,  p a r t i c u l a r l y  i f  t h e  research  w i l l  b e n e f i t  threatened spec ies 

w i l l  r e c e i v e  t h e  p l a u d i t s  o f  much o f  t h e  American p u b l i c ,  i n c l u d i n g  some o f  

t h e  a n t a g o n i s t i c  env i r onmen ta l i s t s .  Much o f  what I recommend c o u l d  j u s t i -  

f i a b l y  be e x p l o i t e d  i n  mass media a d v e r t i s i n g  t o  h e l p  ma in ta i n  t h e  e r e c t  

env i ronmenta l  pos tu re  o f  t h e  e l e c t r i c  and nuc lea r  power i n d u s t r i e s .  Fed- 

e r a l  and s t a t e  governmental agencies a r e  was t ing  va luab le  t ime  i n  t h i s  

research  area which remains wide open i n  t h e  Un i ted  States;  i n d u s t r y  c o u l d  

e f f e c t i v e l y  s t e a l  t h e  show. 

A  STLIDY OF MANAGEb1lEIVT TECHNIQUES AND EMERGENCY CONSERVATION 

MEASURES APPLICABLE TO RAPTORIAL BIRDS 

It was suggested i n  1965 d u r i n g  t h e  conference o f  pe reg r i ne  f a l c o n  

popu la t ions  a t  t h e  U n i v e r s i t y  o f  Wisconsin (Hickey, 1969) t h a t  one outcome 

of t h e  conference should be " imag ina t i ve  research  and ac t i on . .  . t o  d e t e r -  

t mine t h e  e x t e n t  t h a t  management o f  b i r d s  o f  p rey  i s  p o s s i b l e "  (M. W. I\elson, 

1969, p. 407). It i s  an  unders ta tement  t o  say t h a t  t he  concept o f  r a p t o r  

management s t i l l  l a cks  f i e l d  t e s t e d  techniques-- techniques which w i l d l i f e  

agencies throughout  t h e  wo r l d  u r g e n t l y  need t o  a c t i v a t e  programs t o  save 



endangered spec ies o f  hawks, eagles and f a l c o n s .  Nevertheless,  a t  t h e  

r e c e n t  Conference on Raptor Conservat ion Techniques, i t  was shown t h a t  

t h e  p o t e n t i a l  f o r  r a p t o r  management i s  g r e a t .  

The Atomic Energy Comrni s s i on  Hanford Reservat ion,  admin is te red  by 

B a t t e l l e ,  P a c i f i c  Northwest Labo ra to r i es ,  p rov ides  n e s t i n g  h a b i t a t  and 

food  f o r  v a r y i n g  numbers o f  severa l  spec ies o f  r a p t o r i a l  b i r d s ,  bo th  

l a r g e  and smal l  . P r a i r i e  f a l cons ,  r e d - t a i  1  ed hawks, Swainson's hawks, 

American k e s t r e l s ,  marsh hawks, g r e a t  horned owls, and burrowiqg owls 

occur  i n  t h e  area i n  numbers adequate t o  s u c c e s s f u l l y  f i e l d  t e s t  manage- 

ment techniques f o r  severa l  genera o f  Nor th  American b i r d s  o f  prey.  If 

necessary, areas o u t s i d e  ( b u t  nea r )  t he  Hanford Reserva t ion  c o u l d  be 

used t o  widen t he  research  p o t e n t i a l  t o  i n c l u d e  golden eagles,  f e r r u g i -  

nous hawks and anatum pe reg r i ne  f a l c o n s  (Fa lco  peregr inus  anatum), a1 1  

o f  which p robab ly  i n h a b i t e d  t h e  Hanford Reserva t ion  i n  years  pas t ,  b u t  

which a re  now absent  w i t h i n  i t s  boundar ies.  

It should  be no ted  t h a t ,  i n  a d d i t i o n  t o  be ing cons idered a  th rea tened  

species,  t h e  p r a i r i e  f a l c o n  i s  t h e  o n l y  l a r g e  f a l c o n  which i s  sympat r i c  

w i t h  t h e  endangered anatum pe reg r i ne  f a l c o n .  Both o f  these f a l c o n s  h i s -  

t o r i c a l l y  occupied t h e  d ra inages  o f  t h e  Columbia and Snake R i ve rs .  Th i s  

f a c t  i s  s i g n i f i c a n t  r e l a t i v e  t o  t h e  conse rva t i on  and management o f  t h i s  

endangered subspecies o f  t he  pe reg r i ne  f a l c o n  (see be1 ow). S i m i l a r l y  , 
r e d - t a i l e d ,  Swainson's and f e r r u g i n o u s  hawks ( t h e  l a t t e r  a  spec ies on t h e  

Audubon Soc ie t y  B lue L i s t  i n d i c a t i n g  some conern)  a r e  buteos 1  i ke t he  

endangered Hawaiian hawk (Buteo so l  i t a r i u s ) .  The use o f  e c o l o g i c a l ,  

phy l ogene t i c  o r  phys i ca l  "near -equ iva len ts "  o f  endangered spec ies  has 

been p a r t  o f  t he  endangered spec ies program a lmost  s i nce  i t s  concep t ion .  

There i s  no h u r d l e  t o  ex tend ing  t h i s  l i n e  o f  reason ing  t o  f i e l d  manage- 

ment s t ud ies ,  s i nce  many r a p t o r  management techniques w i l l  p rove t o  be 

genus-spec i f i c ,  more so than  s p e c i e s - s p e c i f i c .  Some techniques w i l l  be 

a p p l i c a b l e  even beyond gene r i c  l i m i t s .  N e i t h e r  i s  t h e r e  a  hu rd l e  (except  

f o r  f und ing )  t o  making t h e  Hanford Reserva t ion  t he  f i r s t  ma jo r  r a p t o r  man- 

agement a rea  and t e s t i n g  ground f o r  conse rva t i on  techniques which c o u l d  

have wor ldwide appl  i c a b i  1  i t y .  



The specif ic  advantages of doing f i e l d  management studies of birds of 
prey on the Hanford Reservation include the following: 1 )  considerable 
background information concerning many aspects of the grassland ecosystem 
which has come and continues t o  come from the e f fo r t s  of Ba t t e l l e ' s  Ecosys- 

tems Department personnel, 2) the existence of an area re la t ive ly  f r ee  of 
d i rec t  interference by the general public, 3) adequate numbers of raptors,  

and 4 )  the general advantages of working i n  grasslands, such as the lack 
of d ivers i ty  of nesting habi ta ts ,  the sparseness of fo r e s t s ,  the excellent  
overall v i s i  bil i t y  and ease of niobili ty--all  of which are  necessary pre- 

requis i tes  t o  raptor studies involving large land areas .  Virtually no 
ecosystem i n  North America other than grasslands allows study of large 
enough land areas t o  evaluate adequately the use of t ha t  ecosystem by 
birds of prey. 

Objectives of a raptor f i e l d  research program should be: 

1 ) To develop widely appl icable management techniques fo r  raptor ia l  
birds directed,  primarily, toward increasing exist ing population 
levels ;  

a )  To provide a r t i f i c i a l  nest s i t e s  and t o  improve natural nest 
s i t e s  fo r  selected species, thereby i l l u s t r a t i ng  tha t  raptor 
populations can be increased by allowing more complete u t i l i -  
zation of sui table  nesting habi ta t ,  unprecedented u t i l i za t ion  
of marginal nesting habi ta t ,  and more thorough exploitat ion 
of prey resources; 

b) To avert  numerous types of nesting f a i l u r e s  of raptors (such 
as wind- and rai  n-caused nest destruction,  disease and para- 
s i t e  infes ta t ions ,  and desertion due t o  human interference) 
i n  order t o  increase productivity of exist ing populations; 

2 )  To develop emergency conservation measures f o r  threatened o r  
endangered species of raptors in order t o  prevent regional 
ext i rpat ion and to ta l  extinction; 



a )  To research  methods o f  i n c r e a s i n g  annual p r o d u c t i v i t y  o f  

s e l e c t e d  spec ies i n  t h e  w i l d  th rough  c l u t c h - s i z e  manipu la-  

t i o n s  d u r i n g  egg- lay ing;  

b )  To resea rch  t h e  f e a s i b i l i t y  o f  f o s t e r  parentage as a  v e h i c l e  

f o r  r e -es tab l i shmen t  o f  decimated r a p t o r  popu la t ions  and 

r e v i t a l i z a t i o n  o f  remain ing,  nonv iab le  popu la t ions  w i t h  new 

breeding s tock ;  

c )  To develop o t h e r  methods o f  r e i n t r o d u c i n g  young, c a p t i v e -  

bred o r  d i s p l a c e d  w i l d  eyasses and/or  f l e d g l i n g s  t o  e c o l o g i -  

c a l l y  adequate b u t  g e o g r a p h i c a l l y  new s i t u a t i o n s ;  

d )  To resea rch  methods o f  a r t i f i c i a l l y  i n c u b a t i n g  r a p t o r  eggs 

us ing,  a t  l e a s t ,  s t a t i s t i c a l l y  s i g n i f i c a n t  numbers o f  

Swainson ' s  hawk eggs and, poss i  b l y ,  p r a i r i e s  f a l c o n  eggs 

depending on t h e  outcome o f  exper iments w i t h  c l u t c h - s i z e  

man ipu la t i ons .  

Proposed Experiments 

A r t i f i c i a l  Nest S t ruc tu res ;  Nest S i t e  Improvement 

There a re  t h r e e  areas o f  c l i f f s  on t h e  Hanford Reservat ion:  1 )  White 

B l u f f s ,  2 )  Gable Mountain and Gable Bu t te ,  and 3 )  Umtanum Ridge. Umtanum 

Ridge has a  h i g h  n e s t i n g  d e n s i t y  o f  p r a i r i e  f a l cons .  The o t h e r  two areas 

a r e  now unoccupied by p r a i r i e  f a l c o n s  (except  f o r  one p a i r  on Gable B u t t e )  

a p p a r e n t l y  due t o  t h e  absence o f  ledges and c a v i t i e s  f o r  n e s t  s i t e s .  Pro- 

v i d i n g  new n e s t  s i t e s  on these c l i f f s  and thereby  i n c r e a s i n g  t h e  popula- 

t i o n  o f  p r a i r i e  f a l c o n s  over  severa l  years  w i l l  be a  s i g n i f i c a n t  management 

program f o r  these th rea tened  f a l c o n s .  I n  a d d i t i o n ,  techniques developed 

and r e s u l t s  ob ta i ned  wi 11 i n d i c a t e  t h e  e x t e n t  t o  which o t h e r  popu la t i ons  o f  

l a r g e  f a l cons ,  even endangered species,  m igh t  be managed i n  t he  f i e l d .  

Extens ion o f  t h e  n e s t  s i t e  c o n s t r u c t i o n  t o  o t h e r  ma jo r  c l i f f  l i n e s  and many 

smal l  and/or  i s o l a t e d  c l i f f s  o f f  t h e  Hanford Reserva t ion  w i l l  a l s o  be 

at tempted t o  show t h a t  new n e s t i n g  h a b i t a t  can be c rea ted  f o r  th rea tened  

spec ies.  Renovat ion o f  s i t e s  th rea tened  o r  a l r eady  des t royed  by e ros ion ,  



and enlargement of ledges and holes of inadequate s i ze  for  large broods 

should a lso prove f r u i t f u l .  Increases could be spectacular in cer ta in  

areas where extensive management i s  done. 

There i s  a l so  some possibi l i ty  t ha t  large falcons could be made t o  

nest awayfrom c l i f f s ,  such as  in barre ls  on poles. The nesting of pere- 

grine falcons and gyrfalcons on man-made s t ructures  i s  we1 1 known. Of 

par t icular  note i s  the use of shallow willow baskets placed in trees by 

several pairs of peregrine falcons in northern Ger~nany during the 1950's. 

Such v e r s a t i l i t y  of nesting substrate should be exploited in other large 

falcons such as p r a i r i e  falcons. T h u s ,  an experiment has been designed 

for  a part  of the study area where i t  may be possible t o  entice p ra i r i e  

falcons t o  use oak barrels on poles. Through the years the strategy 

would be t o  develop a barrel-nesting population of p ra i r ie  falcons from 

attempts in i t i a ted  during the study herein proposed and t o  move th i s  popu- 

la t ion  progressively fur ther  and fur ther  away from tradi t ional  c l i f f  nest- 

ing habitat .  This i s  a long-term project ,  b u t  one worthy of immediate 

i n i t i a t i on  and requiring a minimum of long-term maintenance. 

The planned construction of a r t i f i c i a l  nest s t ructures  for  hawks and 

eagles a l so  involves the improvement of exist ing habitat  and the creation 

of new opportunities fo r  nesting. This will be done t o  demonstrate the 

f a c t  t ha t  in the face of past ,  i r revers ib le  habitat  destruction,  endan- 

gered species (here "near-equival ents"  of endangered species) may be saved 

from local extirpation or extinction by allowing effect ive  use of remaining 

optimal and/or marginal nesting habitat  (as represented by most of the 

Hanford Reservation). Ar t i f i c ia l  nest  s t ructures  would a1 so serve in 

research directed toward defining l imiting factors  of raptor populations. 

Thus, during the nonnesting seasons of the f i r s t  2 years of the proposed 

study, about 100 t o  125 multipurpose nest s t ructures  will be erected--strut- 

tures which might be sui table  fo r  falcons,  owls, buteos or  eagles. In gen- 
1 

e ra l ,  the  s t ructures  will be barrels with platforms on top, mounted on poles - 
v placed in typical nesting habitat  f o r  the ta rge t  species. 



A v e r t i n g  Nes t ing  Fa i  1  ures 

I n  no r t heas te rn  Colorado from 17 p r a i r i e  f a l c o n  nests  f o r  which ade- 

quate da ta  a r e  a v a i l a b l e  f o r  1972, 3.24 young f ledged per  nes t .  I f  seven 

i n f e r t i l e  eggs had been v i a b l e  and seven young f a l cons  i n f e s t e d  w i t h  blood- 

sucking m i t es  had been reared,  p r o d u c t i v i t y  would have been 4.00 young per  

nest ,  an inc rease  o f  over  23 percent .  I n f e r t i l i t y  probably  cannot be p re -  

vented d i r e c t l y ,  b u t  f e r t i l e  eggs taken d u r i n g  " r e c y c l i n g "  and inde te rmin -  

a t e  l a y i n g  exper iments (see below) cou ld  be used t o  r ep lace  i n f e r t i l e  eggs. 

There i s  reason t o  b e l i e v e  t h a t  s imp le  ledge a l t e r a t i o n s  t o  a l l o w  more 

s u n l i g h t  i n t o  m i t e  i n f e s t e d  e y r i e s  w i l l  a l l e v i a t e  t h i s  problem. 

The s p e c i f i c  problems o f  r a p t o r i  a1 b i r d s  on t he  Hanford Reservat ion 

a r e  n o t  known a t  t h i s  t ime.  Nevertheless, problems beset  a l l  r a p t o r s ,  par -  

t i c u l a r l y  d u r i  ng nes t ing ,  and these problems o f t e n  have s t r a i g h t - f o r w a r d  

s o l u t i o n s .  For example, t h e  s imple procedure o f  p o s t i n g  a l l  known nes t  

s i t e s  w i t h  no t r espass ing  signs w i l l  i n c rease  p r o d u c t i v i t y  o f  some species.  

Raptors o f t e n  n e s t  i n  s i t u a t i o n s  which a r e  v e r y  vu lne rab le  t o  t h e  ravages 

o f  s t r ong  winds. P rov i s i on  o f  a r t i f i c i a l  n e s t  s t r u c t u r e s  o r  t h e  moving 

o f  e x i s t i n g  nes ts  a  few f e e t  t o  more s t a b l e  s i t u a t i o n s  would a l s o  inc rease  

o v e r a l l  produc t i v i  t y  . 
Clu tch-S ize  Man ipu la t ions  

That  f a l cons  w i l l  " r ecyc le "  and l a y  a  second c l u t c h  of eggs when t he  

f i r s t  c l u t c h  i s  removed has been known s i nce  t he  days when egg c o l l e c t i n g  

was an a c t i v e  hobby. Only r e c e n t l y ,  however, has t h e  p o t e n t i a l  f o r  i n d e t e r -  

minate l a y i n g  been demonstrated i n  c a p t i v e  f a l cons .  The l a t t e r  i s  a  phe- 

nomenon whereby b i r d s  w i l l  con t i nue  t o  l a y  i f  t h e  eggs a r e  removed as t hey  

a r e  l a i d ,  except  f o r  one which i s  l e f t  i n  t h e  nes t .  Inde te rmina te  l a y i n g  

i s  un tes ted  i n  w i l d  f a l cons ,  y e t  i t  may have widespread use as a  technique 

f o r  i n c r e a s i n g  egg p roduc t ion  o f  endangered species.  The research ou t -  

1  i ned  below i s  designed t o  t e s t  " r e c y c l i n g "  (a much used technique i n  cu r -  

r e n t  propagat ion p r o j e c t s )  and inde te rmina te  l a y i n g  i n  w i l d  p r a i r i e  f a l cons  

as a  means of i n c r e a s i n g  p r o d u c t i v i t y  o f  a  w i l d  popu la t ion .  



Experiment I. As soon as f i v e  eggs a r e  l a i d  i n  c e r t a i n  e y r i e s ,  a1 1  

eggs w i l l  be p l aced  i n  i ncuba to r s  and a r t i f i c i a l l y  i ncuba ted  o r  i n  d i f f e r -  

e n t  e y r i e s  (up t o  s i x  eggs pe r  e y r i e ) .  I f  theo ry  p r e v a i l s ,  14 days l a t e r  

t h e  " r ecyc l ed "  b i r d s  w i l l  beg in  a  second c l u t c h  i n  t h e  same e y r i e  o r  one 

nearby. Some o f  t h e  " r ecyc l ed "  b i r d s  w i l l  be l e f t  w i t h  t h e i r  second 

c l u t ches ,  w h i l e  o the rs  w i l l  r e ce i ve ,  by t r ade ,  t h e i r  o r i g i n a l  f i r s t  

c l u t ches  so t h a t  t h e i r  young w i l l  ha tch on t he  o r i g i n a l  schedule.  Th is  

w i l l  a l l o w  e v a l u a t i o n  o f  t he  2-week de lay  and i t s  e f fec ts  on p r o d u c t i v i t y .  

The young which ha tch  i n  t h e  i ncuba to r  w i l l  be used t o  c i rcumvent  i n f e r -  

t i l i t y  and n e s t l i n g  losses ,  and t o  assure a  u n i f o r m l y  h i g h  p r o d u c t i v i t y  by  

t h e  e n t i r e  w i l d  popu la t i on .  Excess b i r d s  w i l l  be used i n  r e i n t r o d u c t i o n  

exper iments (see be1 ow). 

Exper iment 11. Ey r i es  w i l l  be l oca ted  i n  which no more than two eggs 

have been depos i ted.  One egg w i l l  be removed f rom each e y r i e  and s t o r e d  

i n  an i n c u b a t o r  as w i l l  each subsequent egg u n t i l  a  t o t a l  of 10 eggs a r e  

produced by each p a i r  (assuming w i  l d  p r a i r i e  fa l cons  prove t o  be i n d e t e r -  

111.inate l a y e r s ) .  F i ve  eggs w i l l  be rep laced  i n t o  t h e  exper imenta l  e y r i e s  

( f o r  a  t o t a l  o f  s i x  i n  each e y r i e ) .  The excess eggs w i l l  be used f o r  o t h e r  

exper iments as descr ibed  elsewhere. 

The p o t e n t i a l  o f  c l u t c h - s i z e  man ipu la t ions  i s  t o  double t he  p roduc t i on  

o f  f e r t i l e  eggs by w i l d  p a i r s .  However, t h e r e  i s  t h e  p o s s i b i l i t y  o f  f a i l u r e  

o f  t h e  b i r d s  t o  respond t o  such man ipu la t ions .  For  t h i s  reason, i t  would be 

wise t o  do t h e  p i  l o t  work on these techniques w i t h  p r a i r i e  f a l cons  r a t h e r  

than pe reg r i ne  f a l cons .  Depending on t he  outcome o f  t he  p r a i r i e  f a l c o n  

exper iments,  s i m i l a r  work w i t h  pe reg r i ne  f a l cons  shou ld  be p r o h i b i t e d  o r  

i n i t i a t e d  immediate ly .  I n  f a c t ,  work w i t h  a r c t i c  peregr ines  cou ld  be con- 

ducted t h e  same y e a r  w i t h  f u l l  knowledge o f  t h e  r e s u l t s  o f  t h e  p r a i r i e  

f a l c o n  exper iments because o f  t h e  l a t eness  o f  the  n e s t i n g  season i n  t he  

f a r  no r t h .  
n 

. Fos te r  Parentage 

Very few a t tempts  t o  r e i n t r o d u c e  cap t i ve -b red  b i r d s  o f  p rey  i n t o  t h e  

w i l d  have been made. N e i t h e r  has t h e r e  been s u b s t a n t i v e  research on 
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i n t r o d u c i n g  young r a p t o r s  o r  eggs from one popu la t i on  t o  another ,  w i t h  t h e  

excep t i on  o f  ospreys.  Thus, methods o f  r e i n t r o d u c i n g  b i r d s  of p rey  i n t o  

t he  w i l d  need t o  be developed. Not  even a  l o c a t i o n  f o r  r e i n t r o d u c t i o n  

research has been chosen i n  t he  Un i t ed  S ta tes .  Such a  l o c a t i o n  ( t h e  Hanford 

Reserva t ion  and ad jacen t  p o r t i o n s  of t h e  Snake and Columbia R i v e r  d ra inages)  

i s  h e r e i  n  proposed as a r e  severa l  p rospec t i ve  methods of r e i  n t r o d u c t i o n .  

Th i s  phase o f  t h e  program cou ld  be t he  cu lm ina t i on ,  through coope ra t i ve  

r e i n t r o d u c t i o n  programs, o f  severa l  c a p t i v e  p ropaga t ion  p r o j e c t s  now i n  

progress.  

P r e l i m i n a r y  i n v e s t i g a t i o n s  show t h a t  r a p t o r s  w i l l  r e a r  young o t h e r  

than  t h e i r  own, even t he  young of d i f f e r e n t  spec ies.  P i  l o t  f o s t e r i n g  e x p e r i -  

ments shoul  d  precede any a t tempts  t o  r e -es tab l  i sh decimated r a p t o r  popul a- 

t i o n s  o r  t o  r e v i  t a l  i ze remai n i  ng , nonv iab le  popul a t i  ons wi  t h  new breed i  vg 

s tock.  The most c r u c i  a1 f o s t e r i n g  exper iment  would i n v o l v e  r e i n t r o d u c i n g  

"anatum" pe reg r i ne  f a l c o n s  i n t o  o l d  pe reg r i ne  e y r i e s  a l ong  t h e  Columbia and 

Snake now occupied by p r a i r i e  f a l cons .  We are, however, two o r  more years  

away f r om adequate numbers o f  cap t i ve -b red  peregr ines  f o r  even p i l o t  

r e i n t r o d u c t i o n  exper iments and a  l i k e  number of years  away f r om adequate 

p o p u l a t i o n  i n f o r m a t i o n  on pe reg r i ne  f a l c o n  p o p u l a t i o n  l e v e l s .  Neverthe- 

l ess ,  p r a i r i e  f a l c o n - p r a i r i e  f a l c o n  and p r a i r i e  f a l c o n - r e d - t a i  l e d  hawk 

nes t1  i n g  exchanges ( a t  l e a s t )  w i  11 be c a r r i e d  o u t  d u r i n g  t h e  s tudy  h e r e i n  

proposed i n  o r d e r  t o  develop t h e  necessary techniques.  S p e c i f i c  r e s u l t s  

would i n c l u d e  e v a l u a t i o n  o f  t he  f e a s i b i l i t y  o f  1  ) i n t r a s p e c i f i c  and i n t e r -  

s p e c i f i c  (as we1 1  as i n t e r g e n e r i c )  exchanges, 2)  s h i f t i n g  eggs and nes t -  

l i n g s  f rom one p o p u l a t i o n  t o  another ,  and 3)  t e s t i n g  t h e  hypo thes is  t h a t  

l o c a l  l y  uncommon spec ies (e.  g. , f e r r u g i  nous hawks) can be inc reased  i n  an 

area by s w i t c h i n g  t h e  young o f  t h a t  spec ies i n t o  nes ts  o f  t h e  o t h e r  more 

abundant, c l o s e l y  r e l a t e d  spec ies (e.g., Swai nson 's  hawks). The reason ing  

i s  t h a t  t h e  r a r e r  b i r d s  w i l l  r e t u r n  near t o  t h e i r  n a t a l  home t o  n e s t  and 

d i  s p l  ace t he  more common b i  r ds  through s u p e r i o r  competi ti ve a b i  1  i ti es o r  
1 

d i f f e r e n c e s  i n  n e s t i n g  phenologies.  . 



Cont ro l  l e d  Release ("Hacking") 

It has been long  debated whether o r  n o t  b i r d s  taken i n t o  c a p t i v i t y  and 

l a t e r  re leased  a c t u a l l y  s u r v i v e  i n  t he  w i l d .  There i s  evidence t h a t  many 

have. The f o l l o w i n g  phase o f  t he  proposed p r o j e c t  i s  designed 1  ) t o  eva lu-  

a t e  t he  technique o f  "hacking" b i r d s  i n t o  t h e  w i l d ,  p a r t i c u l a r l y  f l e d g l i n g s  

and subadul t s  h e l d  i n  c a p t i v i t y  f o r  up t o  2  years,  and 2) t o  a t tempt  t o  

demonstrate t h a t  b i r d s  h e l d  i n  c a p t i v i t y  f o r  l ong  per iods  o f  t ime can ( a f t e r  

be i  ng re1  eased o r  o therw i  se 1  os t )  become p a r t  of a  b reed i  ng popu la t ion .  

Successful  "hacking" o f  cap t i ve -b red  and wi 1  d  f l e d g l i n g s ,  and re1  ease of 

eyass-taken b i r d s  as a d u l t s  wi  11 have widespread a p p l i c a t i o n  i n  t he  endan- 

gered species program f o r  r a p t o r s .  

Hand-reared, cap t i ve -b red  young, and w i l d  young f rom d i f f e r e n t  geo- 

g raph i ca l  l o c a t i o n s  w i l l  be "hacked," i .e., a l lowed t o  " f l edge "  on t h e  s tudy 

area from a  shel  t e r  i n  which they w i  11 be f e d  d u r i n g  t he  l a t e  growth per iod .  

A f t e r  t he  b i r d s  " f ledge,"  t he  shel  t e r  w i  11 become a  f eed ing  s t a t i o n  u n t i  1  

t he  b i r d s  a r e  independent. Advantage w i l l  be taken o f  t he  White B l u f f  area 

where t he  c l i f f s  a r e  n o t  now used e x t e n s i v e l y  by p r a i r i e  f a l cons  because o f  

t he  l a c k  o f  adequate nes t  ledges and holes.  I n  t h i s  way, a f t e r  c r e a t i o n  o f  

new n e s t  s i t e s  i n  t h e  l o w - y i e l d  c l i f f s ,  i f  t h e r e  i s  any chance a t  a l l  o f  

r e i n t r oduced  b i r d s  remain ing i n  o r  r e t u r n i n g  t o  t h e  p lace o f  r e i n t r o d u c t i o n  

t o  breed, t h e r e  w i l l  be ample p laces t o  n e s t  and a  low l e v e l  of i n t r a -  

s p e c i f i c  compe t i t i on  t o  a t t r a c t  t he  b i r d s .  Trie bonus i s  t h a t  long- term 

f o l  1  owup o f  t he  re i n t r oduced  b i r d s  may be poss i  b l  e  under these circumstances 

i n  o rde r  t o  determine i f  the  b i r d s  e n t e r  t he  new breeding popu la t ion .  The 

progress o f  t he  re leased  b i r d s  d u r i n g  t h e  c o n t r o l l e d  re lease  p e r i o d  w i l l  be 

fo l lowed by r a d i o  t r a c k i n g .  O f  course, l i k e  a1 1  b i r d s  i n v o l v e d  i n  t h e  

var ious  phases o f  t he  proposed research, these b i r d s  w i l l  be banded, and 

recover ies  should r e s u l t  from the  s tudy area and elsewhere be fo re  the  end 

. o f  the  5-year program. 

Cade (1971 ) suggested t h a t  f a l c o n r y  cou ld  be u t i l i z e d  as a  method o f  

c a r r y i n g  b i r d s  o f  p rey  through t he  c r i t i c a l  subadu l t  p e r i o d  du r i ng  which 

t he  m a j o r i t y  per i sh .  Through coopera t ion  between t he  p a r t i c i p a n t s  o f  t h i s  



study,  t h e  C o r n e l l  Labora to ry  o f  O rn i t ho l ogy ,  severa l  s t a t e  w i l d l i f e  

agencies, and a  number o f  competent f a l cone rs ,  Cade's p l a n  c o u l d  be imp le -  

mented us i ng  p r a i r i e ,  i n s t e a d  o f  pe regr ine ,  fa lcons.  Success w i t h  p r a i r i e  

f a l c o n s  woul d  l e n d  f u r t h e r  j u s t i f i c a t i o n  t o  s im i  1  a r  programs w i t h  pere-  

g r i n e s .  S t a t e  w i l d l i f e  a u t h o r i t i e s  must be asked t o  i s s u e  pe rm i t s  t o  f a l -  

coners f o r  t h e  removal o f  about 20 p r a i r i e  fa lcons from t h e  w i l d .  The 

f a 1  coners, by p rev ious  agreement, wi 11 r e 1  i nquish t he  b i r d s  f o r  c o n t r o l  l e d  

r e l ease  i n t o  t h e  w i l d  2  years  l a t e r .  The re l ease  technique w i l l  be s i m i l a r  

t o  t h a t  desc r ibed  i n  t he  preceding paragraph. Th i s  phase of t h e  proposed 

research would o n l y  be i n s t i g a t e d  w i t h  t h e  approva l  of Cade, t he  o r i g i n a t o r  

o f  the  idea.  

A  STUDY OF FACTORS WHICH LIMIT RAPTOR POPULATIONS 

The t h e o r e t i c a l  aspects o f  animal p o p u l a t i o n  dynamics have been 

thorough ly  debated s i nce  t he  irr lportance of densi ty-dependent f a c t o r s  was 

s t r essed  by N icho lson  (1933). Pub1 i c a t i o n s  d i s p u t i n g  t h e  impor tance o f  

densi  ty-dependent f a c t o r s  (Andrewartha and B i r ch ,  1954; Andrewartha, 1961 ) 

and accep t ing ,  b u t  mod i fy ing ,  N i cho l son ' s  t h e o r i e s  (Lack, 1954; Wynne- 

Edwards, 1962) have added cons iderab le  irrlpetus t o  what Lack (1966) c a l l s  

"a th ree-cornered  argument on p o p u l a t i o n  t heo ry .  " 

P r e l i m i n a r y  p o p u l a t i o n  s t u d i e s  o f  t h e  b i r d s  o f  p rey  of t h e  Pawnee 

Na t i ona l  Grass1 and i n  nor theas t e r n  Colorado ar,d t he  Hanford Reserva t ion  

l ead  t o  s p e c u l a t i o n  t h a t  a v a i l a b i l i t y  of n e s t  s i t e s ,  a  dens i ty - independent  

f a c t o r ,  may u l t i m a t e l y  l i m i t  t h e  s i z e  of n e s t i n g  popu la t i ons  o f  a l l  r a p t o r s  

p resen t  i n  t h e  two areas du r i ng  t h e  summer months. Food, a t  f i r s t  g lance, 

i s  n o t  cons idered t o  be l i m i t i n g  on t h e  Colorado s tudy  area, w h i l e  i t  may 

1  i n i i  t popu la t i ons  i n  some reg ions  o f  t h e  Hanford Reservat ion.  

Odum (1 971 : 195) makes the  f o l l o w i n g  statement:  " I n  l o w - d i v e r s i  ty, 

p h y s i c a l l y  s t r essed  ecosystems, o r  i n  those s u b j e c t  t o  i r r e g u l a r  o r  unpre- 

d i  c t a b l  e  p e r t e r b a t i o n s  , popu la t ions  tend  t o  be r e g u l a t e d  by phys i ca l  com- 

ponents such as weather ...." The shor tg rass  and t h e  sagebrush-bunch grass 

p r a i r i e s  a r e  "1 ow-di v e r s i  t y ,  phys i ca l  l y  s t ressed"  ecosystems which a r e  



s t ressed  by extremes o f  temperature,  p r e c i p i t a t i o n  and wind. Such f a c t o r s  

may be l i m i t i n g  f a c t o r s  i n  t h e i r  own r i g h t .  

Research i s  needed t o  s o r t  o u t  t he  f a c t o r s  which l i m i t  r a p t o r  popula- 

t i o n s  i n  t h e  a r i d  western s t a tes .  The r e l a t i v e  impor tance o f  each f a c t o r  

should be eva luated.  Such cons ide ra t i ons  w i  11 g i v e  d i r e c t i o n  t o  management 

e f f o r t s  w i t h  b i r d s  o f  p rey .  S tud ies  o f  r a p t o r  p o p u l a t i o n  dynamics and 

p reda to r -p rey  r e l a t i o n s h i p s  suggested below would show, f o r  a  l a r g e  group 

o f  r ap to r s ,  whether a v a i l a b i l i t y  o f  n e s t  s i t e s ,  p rey  numbers and/or a b i o t i c  

f a c t o r s  a r e  1  i m i  ti ng, and i f  dens i  ty-dependent f a c t o r s  such as r ep roduc t i ve  

success, nest1 i ng s t a r v a t i o n ,  o r  i n t r a s p e c i f i  c  c o n f l i c t  a re  a1 so impor tan t .  

Se lec ted  hypotheses cou ld  be t e s t e d  us i ng  a p p l i c a b l e  management techniques 

(e.g., p r o v i s i o n  o f  a r t i f i c i a l  nes t  s t r u c t u r e s ) .  The r e s u l t s  of t h e  sug- 

gested s tudy  would l e n d  suppor t  t o  o r  d i s p u t e  each o f  t h e  t h r e e  d i v e r g e n t  

t h e o r i e s  o f  popul a t i o n  dynami cs. 

Ob jec t i ves  : 

1 )  To s tudy  r a p t o r  and p rey  p o p u l a t i o n  dynamics on a number o f  shrub- 

steppe s tudy  areas on o r  near t h e  Hanford Reserva t ion  i n  southeastern 

Washington; 

a )  To census r a p t o r  and p rey  numbers i n  areas o f  h igh,  moderate and 

1 ow r a p t o r  d e n s i t i e s  ; 

b)  To analyze f ood  h a b i t s  o f  r a p t o r s  on t h e  Hanford Reservat ion;  

c )  To c a l c u l a t e  r a t e s  o f  e x p l o i t a t i o n  o f  p rey  by av i an  p reda to rs  i n  

areas o f  d i f f e r e n t  p rey  a v a i l a b i l i t y ;  

d)  To determine long- te rm t rends  i n  crude n e s t i n g  d e n s i t i e s  and annual 

p r o d u c t i  v i  ti es o f  grass1 and b i r d s  o f  prey;  

2) To develop hypotheses concern ing t h e  l i m i t i n g  f a c t o r s  o f  r a p t o r  popu- 

l a t i o n s  on t h e  Hanford Reservat ion;  
& 

a )  To c o r r e l a t e  a b i o t i c  f a c t o r s  w i t h  t rends  i n  r a p t o r  p o p u l a t i o n  

numbers ; 
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b )  To u t i l i z e  prey popu la t i on  t r ends  t o  eva lua te  t he  impor tance o f  

p rey  i n  determi  n i  ng t rends  i n  r a p t o r  popu la t i ons  ; 

c )  To s tudy  n e s t i n g  behav ior ,  d i f f e r e n t i a l  use of h a b i t a t s ,  and 

p re fe rences  f o r  s p e c i f i c  n e s t  subs t ra tes  of each r a p t o r i a l  spec ies 

t o  determine i f  these f a c t o r s  1  i m i  t r a p t o r  popu la t i ons  d i r e c t l y  o r  

i n d i r e c t l y ;  

3 )  A f t e r  d e f i n i n g  t h e  f a c t o r s  which l i m i t  popu la t i ons  of b i r d s  o f  prey on 

t h e  Hanford Reservat ion,  t o  e x p l o i t  those  f ac to r s  i n  an e f f o r t  t o  

i nc rease  r a p t o r  popu la t i ons  l o c a l  l y  (see p rev ious  s e c t i o n  on manage- 

ment techniques and emergency conse rva t i on  measures). 

Raptor Popu la t i on  Dynamics 

The f e a s i  b i  1  i ty o f  de te rmin ing  crude n e s t i n g  d e n s i t i e s  ( p a i r s  per  u n i t  

t o t a l  space) and e c o l o g i c a l  n e s t i n g  d e n s i t i e s  ( p a i r s  pe r  u n i t  o f  s u i t a b l e  

h a b i t a t  space) o f  t h e  l a r g e  b i r d s  o f  p rey  i n  v a s t  areas o f  g rass land  i s  

a l r eady  known. S i m i l a r l y ,  p r o d u c t i v i t i e s  of t h e  same b i r d s  i s  a l s o  known. 

Prev ious s t u d i e s  i n  Colorado i nc l uded  successful  a t tempts  t o  f i nd ,  i n  1971, 

v i r t u a l l y  a1 1  o f  t h e  l a r g e  r a p t o r  nes ts  on a  414 square m i l e  area (O lendo r f f ,  

1972) and, i n  1972, on a  1,000 square mi 1  e  area (01 e n d o r f f ,  1973). That  t h e  

same c o u l d  be done a t  Hanford was shown by a  p i l o t  s t udy  i n  1973. 

Bas ic  Raptor  Popu la t i on  S tud ies  

P o p u l a t i o n  s t u d i e s  should  be conducted i n  severa l  s teps  d u r i n g  t h e  

s tudy  h e r e i n  suggested: 1 )  a  m i l e  by m i l e  search f o r  a c t i v e  nes ts  shou ld  

be made each y e a r  on t h e  Hanford Reserva t ion  (and ad jacen t  areas, i f  neces- 

sa r y ) .  Such search would y i e l d  data on t h e  number o f  p a i r s  and biomasses 

o f  a d u l t s  o f  each spec ies per  u n i t  area a t  t h e  beg inn ing  o f  t he  n e s t i n g  

season. 2)  Dur ing  t he  weeks a f t e r  hatch,  nes ts  should  aga in  be v i s i t e d  t o  

band and c o l o r  mark young, t o  remove addled eggs f o r  p e s t i c i d e  analyses, 

t o  l o c a t e  " r u n t s "  and diseased b i r d s ,  and t o  d e t e c t  p reda t i on ,  wind des t ruc -  @ 

t i o n  and o t h e r  causes of n e s t  f a i l u r e .  3)  The nes ts  shou ld  be v i s i t e d  a  

t h i r d  t ime  as t h e  b i r d s  f l e d g e  t o  determine n e s t  p r o d u c t i v i t y  and t o  o b t a i n  

f l e d g i n g  weights  f o r  c a l c u l a t i o n s  o f  p r o d u c t i v i t y  per  p a i r  and biomass p ro -  

d u c t i o n  pe r  u n i t  area. 



T h i s  b a s i c  p o p u l a t i o n  s t u d y  shou ld  be conducted d u r i n g  e v e r y  y e a r  o f  

t h e  p r o j e c t .  I t  would be unprecedented s i n c e  c rude  and e c o l o g i c a l  n e s t i n g  

d e n s i t i e s  of a  group o f  r a p t o r i a l  b i r d s  would  be determined s imu l taneous ly  

on a  l a r g e  a rea  o v e r  a  p e r i o d  o f  s e v e r a l  y e a r s  a l o n g  w i t h  c o n c u r r e n t  f o o d  

h a b i t s  and p r e y  p o p u l a t i o n  s t u d i e s .  The r e s u l t s  o f  such s t u d y  would a l l o w  

meaniqgfu l  c a l c u l a t i o n s  o f  p r e d a t o r - p r e y  biomass r e l a t i o n s h i p s  (see below).  

Nonnest ing Season P o p u l a t i o n  S t u d i e s  

S t u d i e s  o f  m i g r a t i n g  and w i n t e r i n g  r a p t o r s  shou ld  a l s o  be conducted 

s i n c e  t h e y  have an i n d i r e c t  e f f e c t  on n e s t i n g  p o p u l a t i o n s  th rough  d e p l e t i o n  

of p r e y  resources .  I t  i s  v i r t u a l l y  i m p o s s i b l e  t o  determine crude d e n s i t i e s  

o f  m i g r a t i n g  and w i n t e r i n g  b i r d s  o f  p r e y  on l a r g e  enough l a n d  areas t o  ade- 

q u a t e l y  q u a n t i f y  p o p u l a t i o n  l e v e l s  i n  a1 1  shrub-steppe h a b i t a t s .  I f  one 

censuses a  l a r g e  area,  say 144 square m i l e s ,  t h e  census cannot  be done 

q u i c k l y  enough t o  a v o i d  r e s i g h t i n g s ,  d i f f e r e n t  a c t i v i t y  p a t t e r n s  o f  t h e  b i r d s  

depending on t h e  t i m e  o f  day, and sudden changes i n  w ind  c o n d i t i o n s  so charac-  

t e r i  s  t i c  o f  weather  i n  a r i d  grass 1  ands . 
The above-mentioned problems reduce t h e  e f f e c t i v e  census ing methods t o  

t h e  d e t e r m i n a t i o n  o f  r e l a t i v e  e c o l o g i c a l  d e n s i t i e s  i n  d i f f e r e n t  h a b i t a t s  

d u r i n g  s e v e r a l  c o n s e c u t i v e  y e a r s .  Bu t  even t h i s  approach would be f r u i t f u l .  

I t  would a l l o w  comparisons between h a b i t a t s  and between years .  Censuses 

shou ld  be made every  1  t o  3 weeks depending on t h e  season a l o n g  a t  l e a s t  

one r o u t e  i n  each h a b i t a t .  T h i s  shou ld  be d o ~ ~ e  o u t s i d e  t h e  n e s t i n g  season, 

f r o 1 1  15 August th rough  1  May, d u r i n g  each y e a r  of  t h e  s tudy .  I n  a d d i t i o n ,  

such censuses would y i e l d  f o l l o w - u p  i n f o r m a t i o n  on t h e  co lor -marked b i r d s  

o f  l o c a l  n e s t i n g  p o p u l a t i o n s  which may a l s o  w i n t e r  on t h e  s t u d y  area.  

M o r t a l  i ty S t u d i e s  

I t  i s  n o t  a  s i m p l e  m a t t e r  t o  q u a n t i f y  m o r t a l i t y  o f  w i l d  b i r d s .  Mor- 

t a l i t y  i s  a  complex f a c t o r  o f  p o p u l a t i o n  dynamics. Some m o r t a l i t y  f a c t o r s  

o f  b i r d s  o f  p r e y  have been determined. Q u a n t i f i c a t i o n ,  however, i s  a lmos t  

w h o l l y  l a c k i n g ,  e s p e c i a l l y  on a  l ong- te rm b a s i s .  For  example, some da ta  

on wind d e s t r u c t i o n  o f  n e s t s ,  a v i a n  p r e d a t i o n  on hawk eggs, e x t e r n a l  para- 

s i t e s ,  i n c u b a t i o n  f a i  1  u re ,  nes t1  i ng s t a r v a t i o n ,  human ' i n t e r f e r e n c e  and 



e l e c t r o c u t i o n  a r e  i n  hand f o r  t h e  Pawnee N a t i o n a l  Grass land i n  n o r t h e a s t e r n  

Colorado, y e t  f a r  more documentat ion i s  needed o v e r  a  number of  y e a r s  i n  

o r d e r  t o  e v a l u a t e  t h e s e  f a c t o r s .  S i m i l a r  i n f o r m a t i o n  c o u l d  be ga the red  a t  

Hanford.  One must be a b l e  t o  c o n s i d e r  t h e  average e f f e c t s  o f  m o r t a l i t y  

f a c t o r s  o v e r  a  p e r i o d  o f  s e v e r a l  yea rs .  Such s tudy  would  be even more r e l e -  

v a n t  a t  Hanford  where human i n t e r f e r e n c e  i s  mi n imal  . 
M o r t a l i t y  c o u l d  be approached i n  a t  l e a s t  t h r e e  ways d u r i n g  t h e  s t u d y  

h e r e i n  suggested. F i r s t ,  m o r t a l  i ty  f a c t o r s  shou ld  c o n t i n u e  t o  be d e f i n e d  

th rough  f i e l  d  o b s e r v a t i o n s .  Second, each dead hawk, (embryos, n e s t 1  i ngs, 

j u v e n i l e s  and a d u l t s )  encountered d u r i n g  t h e  s t u d y  s h o u l d  be examined and 

a  cause o f  dea th  determined, i f  p o s s i b l e .  I n  t h i s  way, one c o u l d  c a l c u l a t e  

t h e  r e l a t i v e  impor tance  o f  each m o r t a l i t y  f a c t o r  ( b u t  n o t  how t h e  f a c t o r s  

r e l a t e  t o  t h e  r e s i d e n t  p o p u l a t i o n s ) .  F i n a l l y ,  band r e t u r n s  o f  s e v e r a l  hun- 

d red  marked b i  r d s  would p robab ly  be ava i  l a b l e  f o r  a n a l y s i s .  Eventua l  l y  , 
rough l i f e  t a b l e s  would  be c a l c u l a b l e  f o r  p o p u l a t i o n s  of most  r a p t o r s  o f  

s o u t h e a s t e r n  Washington. 

The E f f e c t s  o f  Env i ronmenta l  Con tamina t ion  

One o t h e r  need i s  t o  determine t h e  e f f e c t s  o f  p e s t i c i d e s  and o t h e r  

con tamina t ion ,  p a r t i c u l a r l y  on those  spec ies  e l i c i t i n g  t h e  most concern o f  

b i o l o g i s t s  and c o n s e r v a t i o n i s t s  (e.g., p r a i r i e  f a l c o n ,  go lden eag le ,  f e r -  

r u g i  nous hawk, bu r row ing  owl ) , and spec ies  which mi g r a t e  t o  c o u n t r i e s  which 

s t i  11 use p e r s i s t e n t  p e s t i c i d e s  e x t e n s i v e l y .  (Swainson's hawks m i g r a t e  t o  

South America.) I t  must be determined i f  any contaminants  a r e  l i m i t i n g  

f a c t o r s  on r a p t o r  p o p u l a t i o n s  i n  t h e  s t u d y  area.  

The approach t o  p e s t i c i d e  p o l  1  u t i o n  d u r i n g  t h e  f i r s t  2 y e a r s  of  t h e  

suggested s t u d y  would  be m in ima l ,  p r i m a r i l y  i n v o l v i n g  c o l l e c t i o n  o f  

unhatched eggs f o r  a n a l y s i s  o f  e g g s h e l l  t h i n n i n g .  If t h i n n i n g  i s  noted,  t h e  

c o n t e n t s  o f  a l l  unhatched eggs would be ana lyzed f o r  r e s i d u e  l e v e l s .  If 

h i g h  l e v e l s  o f  c o n t a m i n a t i o n  a r e  p resen t ,  f u r t h e r  s t u d i e s  w i t h  s t a t i s t i c a l  
I 

des igns t o  e l i m i n a t e  b iases  shou ld  be proposed. I f  no e g g s h e l l  t h i n n i n g ,  

embryonic m o r t a l i t y ,  o r  h i g h  r e s i d u e s  a r e  found i n  r a p t o r s  on t h e i r  a v i a n  

p r e y  d u r i n g  these p i l o t  i n v e s t i g a t i o n s ,  con tamina t ion  s t u d i e s  c o u l d  be 

adandoned. 



The prob lem o f  c o n t a m i n a t i o n  o f  f o o d  cha ins  th rough  leakage o f  r a d i o -  

a c t i v e  waste p roduc ts  m i g h t  a l s o  be e v a l u a t e d  u s i n g  b i r d s  o f  p r e y  and mam- 

m a l i a n  p r e d a t o r s - - t h e  t o p  ca rn i vo res - -as  i n d i c e s  of  con tamina t ion .  Breed ing 

r a p t o r s  tend  t o  r e t u r n  t o  t h e  same n e s t  s i t e s  y e a r  a f t e r  y e a r .  Much c o u l d  

be 1  earned t h r o u g h  c o l o r  mark ing i n d i v i d u a l  b i r d s  and t r a p p i n g  them f o r  

assay each y e a r .  Doubt less,  o t h e r  i m p o r t a n t  s t u d i e s  c o u l d  be developed 

e x p l o i t i n g  t h e  concept t h a t  b i r d s  o f  p r e y  a r e  e x c e l l e n t  barometers o f  e n v i -  

ronmental  con tamina t ion .  

De te rm ina t ions  of T e r r i t o r y  S izes  Us ing Radio T r a c k i n g  

R a d i o - l o c a t i o n  t e l e m e t r y  has proven t o  be w i d e l y  a p p l i c a b l e  t o  t h e  

s t u d y  o f  b i r d s  o f  p r e y  i n  t h e  f i e l d  (Dunstan, 1970; Dunstan, 1972; Southern,  

1964; Southern,  1965; N i c h o l l s  and Warner, 1972; Cochran, 1972; and many 

, p r o j e c t s  now i n  p rog ress ) .  Radio t r a c k i n g  c o u l d  be used f o r  t h r e e  separa te  

p r o j e c t s :  1  ) de te rm i  n a t i o n  o f  t e r r i t o r y  s i z e s  d u r i n g  n e s t i n g ,  2) de te rm i  na- 

t i o n  o f  s i z e s  o f  w i n t e r  h u n t i n g  t e r r i t o r i e s ,  and 3) p o s t f l e d g i  ng f o l  lowup 

o f  young b i r d s .  The p o t e n t i a l  f o r  t e l e m e t r y  s t u d i e s  a t  Hanford  i s  v e r y  h i g h  

due t o  t h e  a c c e s s i b i l i t y  and openness o f  t h e  t e r r a i n .  A1 1  o f  t h e  above 

d e t e r m i n a t i o n s  would be u s e f u l  i n  s t u d y i n g  t h e  f o r a g i n g  h a b i t s  o f  r a p t o r s  

i n  r e f e r e n c e  t o  r a d i o a c t i v e  waste management. 

S ince  t h e  c o u n t r y  i s  open and a c c e s s i b l e ,  t h e  s p e c i f i c a t i o n s  o f  t h e  

t r a n s m i t t e r s  needed c o u l d  be q u i t e  broad. B a t t e r y  l i f e  o f  4  weeks would be 

adequate. Use of  a  p u l s e d  s i g n a l  w i t h  a  c u r r d n t  d r a i n  o f  about  0 .4  m i l l i a m p s  

shou ld  p r o l o n g  b a t t e r y  l i f e  f a r  beyond 4  weeks. Designs f o r  such t r a n s m i t -  

t e r s ,  g i v i n g  a  range o f  8 t o  10 m i l e s  (more t h a n  adequate f o r  t h e  s t u d y  

area) ,  a r e  r e a d i  l y  a v a i  1  ab le .  Dependable t r a n s m i t t e r s  a r e  a1 so a v a i  1  a b l e  

f o r  purchase (AVM I n s t r u m e n t  Company, Champagne, I 1  1  i n o i  s )  . 
Severa l  b i r d s  shou ld  be tagged d u r i n g  t h e  n e s t i n g  season each y e a r  o f  

t h e  s tudy,  i n c l u d i n g ,  a t  l e a s t ,  p r a i r i e  f a l c o n s ,  r e d - t a i  l e d  hawks, Swai nson 's  
s Hawks and g r e a t  horned owls.  On ly  a  few days shou ld  be r e q u i r e d  t o  d e t e r -  

mine t h e  home o r  w- in te r  range p e r i p h e r i e s  o f  each b i r d .  The mobi li ty pro-  

v i d e d  by roads and o t h e r  t r a i l s  on t h e  s t u d y  a rea  shou ld  p e r m i t  c o n t a c t  w i t h  
t 

b i r d s  a lmos t  on demand. 



Determina t ions  o f  t e r r i t o r y  s i z e s  f o r  both n e s t i n g  and w i n t e r i n g  b i r d s ,  

when c o r r e l a t e d  w i t h  popu la t i on  i n f o r m a t i o n  s h o ~ ~ l d  a1 1  ow more accura te  

e v a l u a t i o n  o f  t h e  p o t e n t i a l  o f  t h e  area f o r  managelllent. Cons idera t ions  o f  

a c t u a l  and p o t e n t i a l  d e n s i t i e s  (bo th  crude and e c o l o g i c a l )  should  be pos- 

s i  b l  e. Radio t r a c k i n g  woul d  a1 so y i e l d  i n fo rma t i  on concern ing t h e  pos t -  

f l e d g i n g  p e r i o d  o f  young b i r d s .  Th i s  i s  a  l i t t l e  s t u d i e d  p o r t i o n  o f  t h e  

r a p t o r  1  i f e  h i s t o r y ,  d u r i n g  which cons iderab le  m o r t a l i t y  i s  suspected t o  

occur.  

Banding and Co lo r  Marking 

H i s t o r i c a l  occupancy o f  nes ts  and s u r v i v a l  o f  s p e c i f i c  a d u l t s  a t  nes ts  

a re  i m p o r t a n t  i n d i c a t o r s  o f  t he  l o n g e v i t y  o f  b i r d s .  To s tudy  s u r v i v a l  o f  

young and a d u l t s ,  as many b i r d s  as p o s s i b l e  should  be c o l o r  marked on t h e  

s tudy  area. Th i s  work must be coord ina ted  w i t h  t h e  banding program o f  t h e  

U.S. Bureau o f  Spo r t  F i s h e r i e s  and W i l d l i f e .  The co lo r -mark ing  scheme 

should be a d v e r t i s e d  i n  r eg iona l  and n a t i o n a l  o r n i t h o l o g i c a l  j o u r n a l s .  Use- 

f u l  i n f o r m a t i o n  should  feed  back f rom federa l  band r e t u r n s ,  observa t ions  

and recap tu res  on t h e  s tudy area, and f rom amateur and p r o f e s s i o n a l  o r n i t h o -  

l o g i s t s  th roughou t  t h e  ranges o f  t h e  b i r d s .  Knowledge ga ined about migra-  

t i  on p a t t e r n s ,  t e r r i  t o r y ,  d i s p e r s a l  and t u rnove r  w i t h i n  t h e  popu la t i ons  t o  

be s tud ied ,  as can be determined f rom banding and co lo r -mark ing  s tud ies ,  i s  

wor th  t h e  e x t r a  t ime  and e f f o r t  t o  mark t h e  b i r d s .  

Predator -Prev Re1 a t i  ons h i  PS 

Simultaneous mon i t o r i ng  o f  both p reda to r  and p rey  popu la t i ons  has 

r a r e l y  been at tempted i n  t h e  pas t ,  a l though  where t h i s  has been done, par -  

ti c u l a r l y  on a  long-  term bas is ,  s i g n i f i c a n t  r e s u l t s  have been ob ta i ned  

( ~ a g e n ,  1969; Korschgen and S tua r t ,  1972). On a  sho r t - t e rm  bas i s ,  t h e  

research  team a t  Rochester, A l be r t a ,  has been a b l e  t o  desc r i be  r a t e s  o f  

e x p l o i t a t i o n  o f  c e r t a i n  p rey  spec ies by r e d - t a i l e d  hawks and g r e a t  horned 

owls ( L u t t i c h ,  Rusch, Meslow and Ke i th ,  1970; L u t t i c h ,  K e i t h  and Stephanson, * 

1971 ; Rusch, Meslow, Doerr  and Ke i t h ,  1972). Other  papers which deal  w i t h  

t h e  r o l e  o f  b i r d s  o f  p rey  as p reda to rs  ( us i ng  da ta  on bo th  r a p t o r  and p r e y  t 

p o p u l a t i o n s )  i n c l u d e  Brown and Watson (1964), Craighead and Craighead (1956), 

Hamerstrom (1969) and Lack (1966). I n  severa l  cases, a  response o f  r a p t o r  



populations to changing prey densities has been shown, b u t  the theoretical 

aspects of these responses need further development. 

I t  i s  th is  type of study which must form the basis for  further under- 

standing of predator-prey relationships. Such analyses for  several grass- 

land species could be developed along the following l ine of reasoning. 

a )  There i s  a determinable number of individual adults of each raptorial 

species per unit  area a t  any given time (Olendorff, 1973). b )  These birds 

u t i l i ze  food equal to a certain percentage of their  body weight per day 

(Brown and  Amadon, 1968; Craighead and Craighead, 1956; Marti, 1970). 

c )  The adults produce a certain number of young each year (01 endorff, 1973). 

d )  A quantity of food ( i n  grams) i s  required to produce a kilogram of hawk 

through 45 days of age (Olendorff, 1971). e )  This represents a quantity of 

, food removed per unit area of te r r i tory  size.  f )  From qualitative dietary 

information (Olendorff, 1973; Smith and Murphy, 1973; Marti, 1970; data to  

be collected) for  grassland raptors, the nurr~ber of each prey species taken 

per unit area can be calculated. g )  Comparisons of these numbers with 

quantitative prey population data available for the area will show the 

effects of birds of prey on their  prey species (or vice versa). Much use- 

ful information for  the final stage of the analysis outlined above will come 

from past and future Battelle studies on the Hanford Reservation. The resul ts  

of the research will be magnified by comparisons between areas with low, 

moderate and high populations of raptors. No one i s  currently pursuing this 

indirect,  b u t  quite accurate, assessment of the effect  of predatory birds on 

their  prey resources. Furthermore, a l l  of the data can be converted to 

appropriate energetic quantities for  use in the general grassland ecosystem 

analysis bei ng conducted by the International Biological Program. 

Considerable background information on bird and mammal populations of 

the arid west i s  avai lable through the International Biological Program, 

a1 though t h a t  information i s  primarily directed toward solving range manage- . 
ment problems as opposed to comparing vastly different natural habitats 

(e.g., around c l i f f s ,  creek bottoms and cultivated f i e l d s ) .  During the 

study herein proposed, raptor and prey population 1 eve1 s would be assessed 



( s imu l t aneous l y )  f o r  a  number o f  h a b i t a t s .  Prime s tudy  areas a t  Hanford 

i n c l u d e  t h e  Wye Bar r i cade ,  Army Loop Road, 200-Area, and Hanford and Whi te  

B l u f f s  Townsi t e s  Regions. Dur ing t h e  suggested s tudy,  p rey  p o p u l a t i o n  

l e v e l s  should  be determined w i t h  techniques used by IBP mammalogists and 

o r n i t h o l o g i s t s  ( S w i f t  and French, 1972),  w i t h  l o c a l  v a r i a t i o n s  used a t  t h e  

ALE S i t e  ( 0 '  F a r r e l l  , Hedlund, Gies and G i l  b e r t ,  1972). 

Di r e c t  Predator -Prey I n t e r a c t i  ons 

The o n l y  o t h e r  da ta  needed t o  c a l c u l a t e  r a t e s  of e x p l o i t a t i o n  o f  p rey  

spec ies by p reda to r y  b i r d s  i s  an a n a l y s i s  o f  r a p t o r  food  h a b i t s .  One must 

know what p rey  spec ies a r e  be ing used, and t o  what e x t e n t ,  i n  o r d e r  t o  

eva lua te  1  ) t h e  e f f e c t  o f  each p reda to r  on each p rey  spec ies,  2) t h e  c o l l e c -  

t i v e  e f f e c t  o f  a l l  p reda to r s  on a  s i n g l e  p rey  species,  and 3 )  t h e  c o l l e c t -  

t i v e  e f f e c t  o f  a l l  p reda to rs  on a l l  p rey  spec ies.  

Food h a b i t s  a r e  most e a s i l y  analyzed du r i ng  t h e  n e s t i n g  season. Data 

should  be c o l l e c t e d  d u r i n g  r o u t i n e  v i s i t s  t o  nes ts  by r e c o r d i n g  p rey  i tems 

b rough t  t o  t h e  nes ts .  A d d i t i o n a l  food consumption da ta  c o u l d  be ob ta i ned  

through observa t ions  o f  k i l l s  and b i r d s  e a t i n g  c a r r i o n ,  and analyses o f  p e l -  

l e t s  o f  i n d i g e s t i b l e  m a t e r i a l  r e g u r g i t a t e d  by t h e  r a p t o r s .  

Ana l ys i s  o f  Data 

Data on r a p t o r  p o p u l a t i o n  dynamics , prey  p o p u l a t i o n  1  eve1 s, p reda to r -  

p rey  r e l a t i o n s h i p s ,  a b i o t i c  f a c t o r s  and o t h e r  ~ e r t i n e n t  data w i l l  be syn- 

t hes i zed  t o  d e f i n e  t h e  ma jo r  l i m i t i n g  f a c t o r s  o f  r a p t o r  popu la t i ons  on t h e  

Hanford Reservat ion.  The r e s u l  t s  would be p i onee r i ng  and i nnova t i  ve, s i  nce 

they  would i n v o l v e  analyses o f  l i m i t i n g  f a c t o r s  of r a p t o r  popu la t i ons  us i ng  

an adequate amount o f  q u a n t i t a t i v e  data.  S tud ies  t o  da te  s imp l y  specu la te  

about these f a c t o r s .  

I n  a d d i t i o n  t o  shedding l i g h t  on t h e  " th ree-cornered  argument on popu- - 
l a t i o n  theory "  t h e r e  a r e  two bonuses o f  t h e  proposed s tudy .  F i r s t ,  one . 
c o u l d  do f u r t h e r  research,  ma in ly  i n v o l v i n g  a r t i f i c i a l  n e s t  s i t e s ,  t o  e x p e r i -  

m e n t a l l y  prove t h a t  n e s t  s i t e s  a r e  ( o r  a r e  n o t )  l i m i t i n g .  If a r t i f i c i a l  

s i t e s  a r e  adopted, a v a i l a b i l i t y  o f  n e s t  s i t e s ,  n o t  prey,  i s  l i m i t i n g .  T h i s  



would be expected a  p r i o r i  i n  many areas of t he  a r i d  west. I f  the  a r t i f i -  

c i a l  s i t e s  a re  n o t  adopted, prey a v a i l a b i l i t y  would be more suspect as a  

l i m i t i n g  f ac to r .  Second, t he  a n a l y s i s  of l i m i t i n g  f ac to r s  can be e x p l o i t e d  

i n  management and conserva t ion  programs f o r  r ap to r s .  Management (and t h e  

p o s i t i v e  eco log i ca l  p u b l i c i t y  which would f o l l o w )  have been discussed i n  an 

e a r l i e r  s e c t i o n  o f  t h i s  r e p o r t .  
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FIGURE 1. Map o f  t h e  U.S. Atomic Energy Commission's Hanford Reservat ion 
Showing Loca t ions  Where R a p t o r i a l  B i r d s  Were Observed Dur ing  
February-May, 1973. Region boundaries and numbers a r b i t r a r i l y  
assigned d u r i n g  t h i s  s tudy  a r e  shown w i t h  unsurveyed reg ions  
c l e a r l y  i nd i ca ted .  Desc r i p t i ons  o f  t h e  reg ions  can be found i n  
t h e  t e x t .  
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