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ABSTRACT 

On 2 and 12 June 1987 h e l i c o p t e r n e s t i n g s u r v e y s were made t o 
l o c a t e t h e f e d e r a l l y E n d a n g e r e d P e r e g r i n e F a l c o n ( F a l c o  
p e r e g r i n u s ) , f e d e r a l l y T h r e a t e n e d B a l d E a g l e ( H a l i a e e t u s  
l e u c o c e p h a l u s ) , G o l d e n E a g l e ( A q u i l a c h r y s a e t o s ) , and Osprey 
( P a n d i o n h a l i a e t u s ) . 

No P e r e g r i n e F a l c o n s o r e y r i e s were d e t e c t e d . However t h e s u r v e y 
p r o v i d e d an e x c e l l e n t o p p o r t u n i t y t o view p o t e n t i a l n e s t i n g 
h a b i t a t a t c l o s e r a n g e . No B a l d E a g l e s o r n e s t s were d e t e c t e d 
d u r i n g t h e s u r v e y . About 10 s t i c k n e s t s , c h a r a c t e r i s t i c o f G o l d e n 
E a g l e o c c u r r e d on t h e s e c l i f f s . No G o l d e n E a g l e s were o b s e r v e d on 
any n e s t , b u t a t l e a s t one was a c t i v e t h i s y e a r . S i x known Osprey 
n e s t s each had a t l e a s t 1 a d u l t p r e s e n t . S u b s e q u e n t m o n i t o r i n g a t 
5 o f t h e s e n e s t s r e v e a l e d o n l y 3 j u v e n i l e s f l e d g e d . T h i s 
r e p r e s e n t s a r a t i o o f 0.6 young p e r o c c u p i e d n e s t , and 1.5 young 
p e r s u c c e s s f u l n e s t . 

C e n s u s i n g f o r S p o t t e d Owls ( S t r i x o c c i d e n t a l i s ) , G r e a t Gray Owls 
(S. n e b u l o s a ) , and B a r r e d Owls (S_. v a r i a ) o c c u r e d f r o m IB A p r i l t o 
20 J u n e , 1987 (10 w e e k s ) . 

We d i d n o t d e t e c t any S p o t t e d o r G r e a t Gray Owls. However, 11 
B a r r e d Owls, 6 N o r t h e r n Pygmy-Owls ( G l a u c i d u m gnoma), and 1 G r e a t 
Horned Owl (Bubo v i r g i n i a n u s ) were l o c a t e d . The l a c k o f S p o t t e d 
Owls was a t t r i b u t e d p e r h a p s t o t h e f a c t t h a t o l d growth t e n d s t o 
o c c u r i n r e l a t i v e l y narrow bands on v a l l e y bottoms i n t h e s t u d y 
a r e a . The m a j o r i t y o f B a r r e d Owls o c c u r r e d i n w e s t e r n 
h e m l o c k / w e s t e r n r e d c e d a r w i t h c l o s e d - c a n o p y , 25 - 50 cm dbh 
( d i a m e t e r a t b r e a s t h e i g h t ) . 

INTRODUCTION 

Many N o r t h A m e r i c a n r a p t o r p o p u l a t i o n s have undergone d r a m a t i c 
man-caused d e c l i n e s f r o m h i s t o r i c l e v e l s . S e v e r a l hawk, f a l c o n , 
and owl s p e c i e s i n d i g e n o u s t o t h e n o r t h e r n C a s c a d e Range have 
become e x t r e m e l y r a r e . Some have r e c e i v e d f e d e r a l and s t a t e 
l i s t i n g as E n d a n g e r e d o r T h r e a t e n e d s p e c i e s . L o ng-term b r e e d i n g , 
w i n t e r i n g , and m i g r a t i o n s u r v e y s c o o r d i n a t e d by t h e U.S. F i s h and 
W i l d l i f e S e r v i c e between 1970 and 1985 s u g g e s t t h a t p o p u l a t i o n s o f 
most r a p t o r s p e c i e s have s t a b i l i z e d , and some have now begun t o 
i n c r e a s e . However, l o c a l d e n s i t i e s a r e o f t e n w e l l below h i s t o r i c 
l e v e l s , and g e o g r a p h i c range i s r e d u c e d f o r c e r t a i n s p e c i e s , 
i n d i c a t i n g f u l l r e c o v e r y i s n o t g u a r a n t e e d . Numerous r e s e a r c h e r s 
and r e s o u r c e managers a r e i n t h e p r o c e s s o f i m p l e m e n t i n g 
management programs t h a t h o p e f u l l y w i l l m a i n t a i n and i n c r e a s e 
r a p t o r p o p u l a t i o n s t o v i a b l e l e v e l s . 
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Because o f t h e i r h i g h l e v e l on f o o d c h a i n s , r a p t o r s t e n d t o be 
e x c e l l e n t i n d i c a t o r s p e c i e s . An i n d i c a t o r s p e c i e s i s 
r e p r e s e n t a t i v e o f o t h e r s p e c i e s t h a t o ccupy t h e same h a b i t a t 
(Brown 1985). I t i s p a r t i c u l a r l y s e n s i t i v e t o man-caused 
e n v i r o n m e n t a l i m p a c t s , and i s e x p e c t e d t o be among t h e f i r s t 
s p e c i e s t o r e s p o n d n o t i c e a b l y t o s i g n i f i c a n t i m p a c t s of t h i s t y p e . 
When an i n d i c a t o r s p e c i e s ' p o p u l a t i o n d e c l i n e s , o t h e r s p e c i e s t h a t 
i t r e p r e s e n t s a r e e x p e c t e d t o have s i m i l a r d e c l i n e s i n t h e f u t u r e 
i f management a c t i o n s a r e n o t t a k e n . 

R a p t o r s a r e d i f f i c u l t t o s t u d y (Newton 1979, S h e r r o d 1983). They 
t e n d t o be h i g h l y m o b i l e , have t h e c a p a c i t y f o r r a p i d f l i g h t , have 
l a r g e home r a n g e s , and a r e o f t e n m i g r a t o r y . N e s t i n g r a p t o r s 
f r e q u e n t l y c r o s s b o u n d a r i e s between N a t i o n a l P a r k s , N a t i o n a l 
F o r e s t s , and s t a t e and p r i v a t e l a n d s . I t i s d i f f i c u l t t o a s s e s s 
whether r a p t o r s , p r e y s p e c i e s , and h a b i t a t a r e a d e q u a t e l y 
p r o t e c t e d on t h e s e l a n d s . L o c a t i n g n e s t s and d e t e r m i n i n g 
p r o d u c t i v i t y f r o m t h e g r o u n d a r e d i f f i c u l t . 

The S k a g i t E n v i r o n m e n t a l Endowment Commission awarded a g r a n t (No. 
87-09) o f $ 7,000 (U.S.) t o t h e N a t i o n a l Park S e r v i c e i n 1987 f o r 
a r a p t o r s u r v e y . T h i s c o n s i s t e d o f two p h a s e s , one was a 
h e l i c o p t e r s u r v e y o f n e s t i n g P e r e g r i n e F a l c o n s , G o l d e n E a g l e s , 
O s p r e y s , and B a l d E a g l e s c a r r i e d o u t d u r i n g 2 days i n e a r l y J u n e . 
The s e c o n d phase i n c l u d e d a g r o u n d - b a s e d c e n s u s o f S p o t t e d , G r e a t 
G r a y , and B a r r e d Owls, c a r r i e d o u t o v e r 10 weeks. 

T h i s s t u d y s u p p l e m e n t s a S k a g i t E n v i r o n m e n t a l Endowment Commission 
r a p t o r s u r v e y c o o r d i n a t e d by Dave Dunbar (B.C. M i n i s t r y o f 
E n v i r o n m e n t , S u r r e y ) i n t h e S k a g i t R i v e r d r a i n a g e o f B r i t i s h 
C o l u m b i a . E f f o r t s were a l s o c o o r d i n a t e d w i t h E r n i e G a r c i a 
( D i s t r i c t B i o l o g i s t , T w i s p ) o f Okanogan N a t i o n a l F o r e s t . 

H e l i c o p t e r N e s t i n g - S u r v e y 

H e l i c o p t e r s r e c e n t l y have been u s e d i n r a p t o r s u r v e y s , p r o v i n g t o 
be h i g h l y v a l u a b l e t o o l s (Boyce and White 1979, Monk 1980, C r a i g 
and C r a i g 1 9 84). They e n a b l e o b s e r v e r s t o g e t c l o s e enough t o 
n e s t s t o d e t e c t t h e p r e s e n c e o f a d u l t s , young, and e g g s . 
P o t e n t i a l n e s t i n g s i t e s on remote c l i f f s and o t h e r h a b i t a t s can be 
e v a l u a t e d f r o m c l o s e p r o x i m i t y . I f u s e d w i t h s e n s i t i v i t y , a 
h e l i c o p t e r s h o u l d n o t c a u s e any s i g n i f i c a n t d i s t u r b a n c e t o r a p t o r s 
t h a t i t e n c o u n t e r s . D e s p i t e h i g h r e n t a l f e e s , h e l i c o p t e r s r e d u c e 
o v e r a l l c o s t s b e c a u s e t h e y do n o t r e q u i r e t h e e x t e n s i v e number o f 
w o r k-hours a s s o c i a t e d w i t h l o c a t i n g and m o n i t o r i n g n e s t s and 
h a b i t a t f r o m t h e g r o u n d , p a r t i c u l a r l y f o r i n i t i a l d e t e c t i o n . 

P e r e g r i n e F a l c o n - The p r i m a r y o b j e c t i v e o f t h e h e l i c o p t e r -
s u r v e y was t o l o c a t e f e d e r a l l y E n d a n g e r e d P e r e g r i n e F a l c o n s , and 
e v a l u a t e p o t e n t i a l n e s t i n g h a b i t a t . These f a l c o n s p r i m a r i l y n e s t 
on o v e r h u n g l e d g e s on p r e c i p i t i o u s c l i f f s . They l a y eggs d i r e c t l y 
o n t o s a n d , r o c k o r s o i l , w i t h o u t b u i l d i n g a n e s t . 
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S i n c e 1975, 10 P e r e g r i n e F a l c o n n e s t i n g t e r r i t o r i e s a r e known t o 
have been o c c u p i e d by p a i r s i n Washington S t a t e ( F r e d D o b l e r , 
W a s h i n g t o n S t a t e Department o f W i l d l i f e , p e r s . comm.). One o f 
t h e s e o c c u r r e d i n t h e Cascade Range, b u t a t a c o n s i d e r a b l e 
d i s t a n c e s o u t h o f N o r t h C a s c a d e s N a t i o n a l Park S e r v i c e Complex 
(NOCA). S e v e r a l o t h e r s i t e s have been o c c u p i e d by a t l e a s t 1 
a d u l t . Seven a c t i v e p e r e g r i n e n e s t i n g s i t e s were known i n 1986. 
F i v e o f t h e s e s i t e s were s u c c e s s f u l , p r o d u c i n g a t o t a l of 12 
young. 

The P a c i f i c C o a s t R e c o v e r y p l a n f o r t h e E n d a n g e r e d P e r e g r i n e 
F a l c o n s t a t e s t h a t d o w n l i s t i n g c r i t e r i a w i l l i n c l u d e 5 b r e e d i n g 
p a i r s i n t h e n o r t h e r n C a s c a d e Range. M o n i t o r i n g p o t e n t i a l h a b i t a t 
i s t h e r e f o r e n e c e s s a r y t o d e t e c t n e s t i n g p a i r s i n p r e v i o u s l y 
u n o c c u p i e d a r e a s . 

In 1984 NOCA e v a l u a t e d 13 a r e a s o f p o t e n t i a l n e s t i n g h a b i t a t , 
b a s e d on f o r a g i n g a r e a s ; and c l i f f f e a t u r e s s u c h as h e i g h t , Elope, 
a s p e c t , and l e d g e s . The h i g h e s t r a t e d s i t e s were m o n i t o r e d from 
t h e g r o u n d i n 1985. E i g h t o f t h e s e s i t e s were m o n i t o r e d f r o m 
h e l i c o p t e r i n 1986. No P e r e g r i n e F a l c o n s o r e y r i e s were f o u n d . 
However, t h e i r p r e s e n c e i s s u s p e c t e d . 

S i n c e 1968, 28 P e r e g r i n e F a l c o n s i g h t i n g s have been r e p o r t e d i n or 
ne a r NOCA. The b i o l o g i c a l s t a f f c o u l d c o n f i r m o n l y a few o f 
t h e s e . 

G o l d e n E a g l e - The G o l d e n E a g l e i s an uncommon r a p t o r i n t h e 
n o r t h e r n C a s c a d e Range, o c c u r r i n g most f r e q u e n t l y i n s u b a l p i n e 
h a b i t a t s . A W a s h i n g t o n S t a t e s u r v e y i n 1985 r e v e a l e d 20 
t e r r i t o r i e s i n a l l o f Western W a s h i n g t o n , w i t h o n l y 11 o c c u p i e d 
( F r e d D o b l e r , W a s h i n g t o n S t a t e Department o f W i l d l i f e , p e r s . 
comm.). D e s p i t e t h e a p p r o x i m a t e l y 60 s i g h t i n g s i n NOCA s i n c e 
1968, no c o n f i r m e d b r e e d i n g has been d e t e c t e d . W h i l e l o o k i n g f o r 
P e r e g r i n e F a l c o n s on c l i f f s , i t i s p o s s i b l e t o o b s e r v e s t i c k n e s t s 
c o n s t r u c t e d by t h e G o l d e n E a g l e . 

O s p r e y - O s p r e y p o p u l a t i o n s d e c l i n e d s i g n i f i c a n t l y , p r i m a r i l y 
f r o m DDT u s e , d e c l i n e s i n f i s h p o p u l a t i o n s , and d e s t r u c t i o n o f 
n e s t i n g h a b i t a t . P o p u l a t i o n s r e c e n t l y have i n c r e a s e d i n most 
a r e a s and t h e y a r e n o t n a t i o n a l l y e n d a n g e r e d . A Washington S t a t e 
s u r v e y i n 1984 f o u n d a minimum o f 167 p a i r s n e s t i n g i n Washington 
( F r e d D o b l e r , W a s h i n g t o n S t a t e Department o f W i l d l i f e , p e r s . 
comm.). P o p u l a t i o n s i n t h e n o r t h e r n C a s c a d e Range a p p a r e n t l y have 
f o l l o w e d a s i m i l a r t r e n d . The o s p r e y i s a good i n d i c a t o r s p e c i e s 
f o r a q u a t i c e c o s y s t e m s . They u s u a l l y n e s t q u i t e c l o s e t o l a k e s 
and r i v e r s . I t i s p o s s i b l e t o s t u d y O s p r e y s and t h e i r n e s t s a t 
lower e l e v a t i o n s d u r i n g h e l i c o p t e r s u r v e y s . 

B a l d E a g l e - W a s h i n g t o n has t h e l a r g e s t number o f n e s t i n g B a l d 
E a g l e s o f any o f t h e w e s t e r n s t a t e s . A t o t a l ' o f 227 n e s t i n g p a i r s 
was seen i n 1985. A l t h o u g h t h e F e d e r a l l y T h r e a t e n e d B a l d E a g l e i s 
a m o d e r a t e l y common w i n t e r r e s i d e n t o f low v a l l e y s on t h e w e s t e r n 
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f l a n k s o f t h e n o r t h e r n C a s c a d e Range, i t i s q u i t e r a r e d u r i n g 
b r e e d i n g s e a s o n . No known B a l d E a g l e n e s t s e x i s t i n NOCA, though 
one l i e s w i t h i n 2 km o f t h e w e s t e r n b o u n d a r y . S i m a i l a r l y t o 
O s p r e y , B a l d E a g l e s n e s t c l o s e t o r i v e r s and l a k e s a t low 
e l e v a t i o n s . 

Owl G r o u n d - S u r v e y 

The o b j e c t i v e s o f t h i s s t u d y were t o o b t a i n i m p o r t a n t d a t a on 
d e n s i t y and d i s t r i b u t i o n o f S p o t t e d , G r e a t G r a y , and B a r r e d Owls 
i n l a r g e l y u n s u r v e y e d p o r t i o n s o f t h e Ross Lake B a s i n (NOCA 
Complex and Okanogan N F ) . A d d i t i o n a l l y , d e t a i l s on h a b i t a t , n e s t 
l o c a t i o n , and b e h a v i o r were t o be d e t e r m i n e d whenever p o s s i b l e . 

The S p o t t e d Owl i s t h r e a t e n e d from h a b i t a t l o s s t h r o u g h o u t much of 
i t s r a n g e , due t o l o g g i n g o f o l d - g r o w t h f o r e s t s (Forsman e t a l . 
1984, U. S. F i s h and W i l d l i f e S e r v i c e 1982, G u t i e r r e z and C a r e y 
1985). The s t u d y a r e a has r e l a t i v e l y u n d i s t u r b e d h a b i t a t . 
C o n s e q u e n t l y , b a s e l i n e d a t a o b t a i n e d d u r i n g t h i s s t u d y p r o v i d e an 
e x c e l l e n t means f o r a s s e s s i n g how s e v e r e l y owl d e n s i t y , 
d i s t r i b u t i o n , and b e h a v i o r i n d i s t u r b e d h a b i t a t s have d i v e r g e d 
f r o m n a t u r a l c o n d i t i o n s . 

The B a r r e d Owl p r e v i o u s l y d i d n o t o c c u r i n W ashington S t a t e . I t 
has undergone a r e c e n t r a n g e e x p a n s i o n and p r e s e n t l y o c c u p i e s much 
of t h e P a c i f i c n o r t h w e s t ( E r i c Forsman, U. S. F o r e s t S e r v i c e , 
p e r s . comm.. ) . 

METHODS 

Study A r e a 

The Study A r e a c o m p r i s e s t h e p o r t i o n o f t h e Ross Lake, d r a i n a g e 
t h a t o c c u r s i n W a s h i n g t o n S t a t e . T h i s i n c l u d e s N o r t h C a s c a d e s 
N a t i o n a l Park and Ross Lake N a t i o n a l R e c r e a t i o n A r e a ( p a r t o f t h e 
NOCA Co m p l e x ) , p l u s l a n d a d m i n i s t e r e d by t h e Okanogan N a t i o n a l 
F o r e s t ( F i g . 1 ) . 

H e l i c o p t e r N e s t i n g - S u r v e y 

On 2 and 12 June 1987 r a p t o r s u r v e y s were c o n d u c t e d from a 
h e l i c o p t e r i n t h e Ross Lake b a s i n . A few o t h e r n e a r b y s i t e s were 
v i s i t e d b r i e f l y e n r o u t e t o and f r o m t h e h e l i s p o t i n Marblemount, 
W a s h i n g t o n . The h e l i c o p t e r was a Hughes 500D o p e r a t e d w i t h 
c o n s i d e r a b l e s k i l l by Anthony Reese o f H i l i n e H e l i c o p t e r , 
D a r r i n g t o n , W a s h i n g t o n . Doors were removed t o enhance v i s i b i l i t y . 

P e r e g r i n e F a l c o n - D u r i n g t h e h e l i c o p t e r f l i g h t p o t e n t i a l 
n e s t i n g c l i f f s were a p p r o a c h e d f r o m above t o 'minimize t h e r i s k o f 
an a g g r e s s i v e f a l c o n f l y i n g i n t o t h e r o t o r . A s u f f i c i e n t number 
of h o r i z o n t a l p a s s e s were made a t v a r i o u s l e v e l s on e ach c l i f f t o 
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T a b l e 1. H i k i n g and b o a t i n g s u r v e y - r o u t e s and c o d e s f o r Ross Lake 
d r a i n a g e (USA), i n c l u d i n g a p p r o x i m a t e l e n g t h s o f t r a i l s e c t i o n s 
below 1220 m (4000 f e e t ) e l e v a t i o n . 

Route D i s t a n c e 
T r a i l s code Mi . Km 

NPS 
D e s o l a t i o n Peak N01 5.0 8.0 
E a s t Bank N02 31.0 49.8 
B i g B e a ver (Ross Dam t o L i t t l e B eaver C r . ) N03 20.0 32.2 
L i t t l e B e a ver ( t o Twin Rocks Camp) N04 15.0 24 . 1 
P i e r c e M o u n t a i n N05 3.0 4 . 8 
Easy Pass N06 1.0 1.6 
P a n t h e r C r . N07 7.0 11.3 
Ruby C r . ( t o Okanogan NF b o u n d a r y ) N08 1.0 1.6 
L i t t l e J a c k N09 6.0 9.7 
F r e e z e o u t C r . ( t o Okanogan NF b o u n d a r y ) N10 1.7 2.7 
T h r e e F o o l s C r . ( t o Okanogan NF b o u n d a r y ) N i l 1.0 1.6 

S u b t o t a l 91.7 147.5 

Okanogan NF 
F r e e z e o u t C r . F01 5.3 8.5 
T h r e e F o o l s C r . F02 4.0 6.4 
Dry C r . F03 1.0 1.6 
Ruby C r . (NPS boundary t o G r a n i t e C r . ) F04 2.4 3.8 
M c M i l l a n Park FOB 1.9 3.0 
E a s t C r . F06 2.0 3.2 
Canyon C r . ( t o C a s c a d e C r . ) F07 12.0 19.3 
M i l l C r . FOB 3.3 5.3 
C h a n c e l l o r ( f r o m Canyon C r . ) F09 1.0 1.6 
Cady Pass ( f r o m M i l l C r . ) F10 1.0 1.6 

S u b t o t a l 33.9 54 .5 

T o t a l 125.6 202 .0 

Route 
B o a t i n g code 

Ross Lake RL1 



c o m p l e t e l y c o v e r t h e f a c e s . F l i g h t p a t h s t e n d e d t o be 70 m a p a r t . 
We f l e w p a s t 6 o f t h e m o n i t o r i n g s i t e s , i d e n t i f i e d i n 1984, which 
had e x c e l l e n t p o t e n t i a l h a b i t a t . These i n c l u d e d B i g B eaver C r e e k , 
L i t t l e J a c k a s s M o u n t a i n , May C r e e k , Skymo C r e e k , Sourdough 
M o u n t a i n , and Thunder C r e e k . We v i s i t e d an a d d i t i o n a l 18 new 
s i t e s . 

G o l d e n E a g l e - D u r i n g t h e h e l i c o p t e r f l i g h t we r e c o r d e d t h e 
number, l o c a t i o n , c o n d i t i o n , and p r e s e n c e o f f r e s h v e g e t a t i o n on 
a l l l a r g e s t i c k - n e s t s f o u n d on c l i f f l e d g e s . 

O s p r e y - D u r i n g t h e h e l i c o p t e r f l i g h t we a p p r o a c h e d o s p r e y n e s t s 
f r o m a b o u t 150 m above and t o t h e s i d e . D i s t u r b a n c e was m i n i m i z e d 
by r e m a i n i n g v e r y b r i e f l y above t h e n e s t , u s u a l l y l e s s t h a n 30 
s e c o n d s . A l s o , a t l e a s t 1 o b s e r v e r k e p t any f l y i n g b i r d s i n s i g h t 
so e v a s i v e maneuvers c o u l d be made w i t h t h e h e l i c o p t e r i f 
n e c e s s a r y . At each n e s t we r e c o r d e d t h e number o f a d u l t s , young, 
and e g g s , i f p o s s i b l e . 

Owl G r o u n d - S u r v e y 

Owl c e n s u s i n g o c c u r r e d i n t h e Ross Lake b a s i n from 15 A p r i l t o 20 
J u n e , 1987 (10 w e e k s ) . About 80% o f t h e t i m e was s p e n t p l a y i n g a 
S p o t t e d Owl t a p e , and t h e r e m a i n d e r a G r e a t Gray Owl t a p e . Two 
weeks i n c l u d e d c e n s u s i n g Ross Lake s h o r e l i n e by b o a t , and 8 weeks 
h i k i n g on t r a i l s i n t h e d r a i n a g e . 

S u r v e y i n g a l o n g t r a i l s was l i m i t e d t o e l e v a t i o n s below 1220 m 
(4,000 f e e t ) . T h i s i n c l u d e d a p p r o x i m a t e l y 147.5 km (91.7 mi.) i n 
t h e NOCA Complex and 54.5 km (33.9 mi.) i n t h e Okanogan NF, 
t o t a l l i n g 202 km (125.6 m i ) . T a b l e 1 l i s t s t h e s e t r a i l s and g i v e s 
a p p r o x i m a t e d i s t a n c e s f o r e a c h s e c t i o n . H i k i n g and c a l l i n g 
r e q u i r e d a b o u t 1 hour f o r e a c h 2.4 km (1.5 mi.) s e c t i o n o f t r a i l . 

C e n s u s i n g f o l l o w e d methods d e v e l o p e d by t h e Washington S t a t e 
Department o f W i l d l i f e d u r i n g t h e i r s t a t e w i d e s u r v e y i n 1982 and 
1983, e x c e p t t h a t h a b i t a t d a t a were o n l y o b t a i n e d f o r s t a t i o n s a t 
w h i c h owls were d e t e c t e d . Appendix A d e s c r i b e s methods f o r 
e s t a b l i s h i n g t r a n s e c t s , d i s t a n c e s between s t a t i o n s , sequence and 
d u r a t i o n o f c a l l i n g , and d a t a e n t r y on c e n s u s s h e e t s . 

The work s c h e d u l e i n c l u d e d 10 days on f o l l o w e d by 4 days o f f , and 
r a n 1700 - 0130 PDT. 

RESULTS 

H e l i c o p t e r N e s t i n g - S u r v e y 

A l l p h a s e s o f t h e r a p t o r s u r v e y f i e l d - w o r k were c o m p l e t e d as 
p l a n n e d . T w e n t y - f o u r c l i f f s were s u r v e y e d from h e l i c o p t e r ( T a b l e 
2 ) . Seven o f t h e s e had been s u r v e y e d by h e l i c o p t e r i n 1986. 
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T a b l e 2. C l i f f s e v a l u a t e d d u r i n g h e l i c o p t e r n e s t i n g s u r v e y o f 
r a p t o r s on 2 and 12 June 1987, i n c l u d i n g p h y s i o g r a p h i c a l 
s u i t a b i l i t y , and s t a t u s o f r a p t o r s . S i t e s s u r v e y e d i n p r e v i o u s 
y e a r s by h e l i c o p t e r have an a s t e r i s k ( * ) . S i t e s s u r v e y e d e n r o u t e 
t o s t u d y a r e a have a p l u s s i g n (+). 

C l i f f s s u r v e y e d on 2 June 

BIG BEAVER CR. (LOWER) * 
Fo u r l a r g e s e c t i o n s w i t h h i g h v e r t i c a l 
c o n f l u e n c e . Numerous s u i t a b l e l e d g e s , 
e v i d e n c e o f r e c e n t a c t i v i t y . 

BIG BEAVER CR. - 3 9 - m i l e C r . 
L a r g e a r e a on n o r t h e a s t s i d e o f v a l l e y w i t h s m a l l t o moderate 
s i z e c l i f f s , v a r y i n g s u i t a b i l i t y . T h r e e s t i c k - n e s t s , no 
e v i d e n c e o f r e c e n t a c t i v i t y . 

CANYON CR. 
S m a l l o u t c r o p s n e a r c o n f l u e n c e w i t h G r a n i t e C r . , n o t v e r y 
v e r t i c a l . No e v i d e n c e o f r e c e n t a c t i v i t y . 

EAST CR. 
S m a l l o u t c r o p n e a r c o n f l u e n c e w i t h G r a n i t e C r . , n o t v e r y 
v e r t i c a l . No e v i d e n c e o f r e c e n t a c t i v i t y . 

GORGE LAKE (NEAR DAM) + 
L a r g e v e r t i c a l c l i f f w i t h p r o m i n e n t l e d g e s and n o r t h e r n 
e x p o s u r e . S t i c k - n e s t on p r o m i n e n t o v e r h u n g l e d g e , a p p a r e n t l y 
a c t i v e i n 1986. 

HIDDEN-HAND PASS 
F a i r l y e x t e n s i v e and v e r t i c a l r o c k o u t c r o p s w i t h s u i t a b l e 
l e d g e s . One R e d - t a i l e d Hawk s o a r i n g a b o u t 150 m away from upper 
c l i f f f a c e a t 1205 PDT. 

HOZOMEEN MT. 
E x t e n s i v e v e r t i c a l c l i f f w i t h 3 - 5 s u i t a b l e l e d g e s . H e a v i l y 
s c o u r e d i n some s e c t i o n s . No e v i d e n c e o f r e c e n t a c t i v i t y . 

LIGHTNING CR. 
S u r v e y e d d r a i n a g e t o W i l l o w Lk. No s u i t a b l e c l i f f s . 

L I T T L E BEAVER CR. (NORTH) 
Near B e a v e r P a s s . A few o u t c r o p s on e a s t s i d e o f v a l l e y , b e s t 
c l i f f s p r o b a b l y t o o h i g h . Some v e r t i c a l s e c t i o n s w i t h 2 - 4 
l e d g e s . No e v i d e n c e o f r e c e n t a c t i v i t y . 

L I T T L E BEAVER CR. (SOUTH) 
Near B e a v e r P a s s . M o d e r a t e s i z e , m a r g i n a l h a b i t a t . Too wet, 
l e d g e s h e a v i l y v e g e t a t e d . No e v i d e n c e o f r e c e n t a c t i v i t y . 

c l i f f s west o f 
One o l d s t i c k - n e s t , no 



T a b l e 2. C o n t i n u e d . 

L I T T L E JACKASS * 
E x t e n s i v e a r e a , t h o u g h few v e r t i c a l s e c t i o n s or s u i t a b l e l e d g e s . 
No e v i d e n c e o f r e c e n t a c t i v i t y . 

MAY CR. * 
E x t e n s i v e upper a r e a , q u i t e v e r t i c a l . P o r t i o n s appear t o o wet, 
and a h i g h d e g r e e o f s c o u r i n g has l e f t few s u i t a b l e l e d g e s . 
Second lower o u t c r o p t o t h e west, w i t h fewer v e r t i c a l s e c t i o n s . 
One l a r g e s t i c k - n e s t , g r e e n v e g e t a t i o n i n d i c a t i n g r e c e n t r e p a i r 
but no r a p t o r s s e e n . 

MCMILLAN CR. (EAST) 
J u s t e a s t o f B i g Beaver C r . , p r o m i n e n t and v e r t i c a l , a few 
s u i t a b l e l e d g e s . No e v i d e n c e o f r e c e n t a c t i v i t y . 

MCMILLEN CR. (WEST) West o f B i g Be a v e r C r . , e x t e n s i v e and 
v e r t i c a l , a few s u i t a b l e l e d g e s . No e v i d e n c e o f r e c e n t 
a c t i v i t y . 

PANTHER CR. 
E x t e n s i v e h i g h v e r t i c a l c l i f f s on e a s t s i d e o f G a b r i e l Pk., 6 -
8 s u i t a b l e l e d g e s . No e v i d e n c e o f r e c e n t a c t i v i t y . 

PUMPKIN MT. * 
O u t c r o p on s o u t h s i d e , v e r y l i m i t e d v e r t i c a l s e c t i o n s , 1 - 2 
good l e d g e s . No e v i d e n c e o f r e c e n t a c t i v i t y . 

SKYMO CR. * 
E x c e l l e n t , moderate s i z e , w i t h 5 - 7 good l e d g e s . No e v i d e n c e 
of r e c e n t a c t i v i t y . 

SOURDOUGH (LOWER) * + 
S m a l l f a i r l y v e r t i c a l c l i f f . S t i c k - n e s t o f R e d - t a i l e d Hawk 
r e p o r t e d by F a c k l e r ( p e r s . comm.) i n 1976, none f o u n d . 

SOURDOUGH (UPPER) * + 
E x t e n s i v e a r e a o f p r o m i n e n t r o c k o u t c r o p s . S t i c k - n e s t known on 
west s i d e . No e v i d e n c e o f r e c e n t a c t i v i t y . 

THUNDER ARM + 
S e v e r a l p r o m i n e n t r o c k o u t c r o p s , most t o o l o w - a n g l e . A few 
f a i r l y v e r t i c a l s e c t i o n s . No e v i d e n c e o f r e c e n t a c t i v i t y . 

THUNDER CR. (UPPER) + 
A few i s o l a t e d f a i r l y v e r t i c a l r o c k y o u t c r o p s o p p o s i t e 
M c A l l i s t e r C r . , w i t h 1 - 2 s u i t a b l e l e d g e s . Western e x p o s u r e , 
w i t h much v e g e t a t i o n on l e d g e s . No evidenc'e o f r e c e n t a c t i v i t y . 



T a b l e 2. C o n t i n u e d . 

C l i f f s s u r v e y e d on 12 June 

L I T T L E BEAVER CR. 
Moderate s i z e c l i f f s between P e r r y C r . and Ross Lk., 6 - 8 
e x c e l l e n t l e d g e s . L i m i t e d r i p a r i a n d e v e l o p m e n t n e a r b y . No 
e v i d e n c e o f r e c e n t a c t i v i t y . 

SILVER CR. 
E x t e n s i v e i n 2 upper b a s i n s , 4 
w i t h marsh, p r o b a b l y good p r e y 
a c t i v i t y . 

SOURDOUGH (LOWER) * + 
No e v i d e n c e o f r e c e n t a c t i v i t y a t s t i c k - n e s t , o r o t h e r s e c t i o n s . 

SOURDOUGH (UPPER) * + 
E x t e n s i v e w i t h 3 - 4 e x c e l l e n t l e d g e s . No e v i d e n c e o f r e c e n t 
a c t i v i t y . 

STETATTLE CR. * + 
A few s u i t a b l e o u t c r o p s on lower s l o p e s o f D a v i s Pk., 2 - 3 good 
l e d g e s . No e v i d e n c e o f r e c e n t a c t i v i t y . 

- 6 good l e d g e s . Hanging v a l l e y 
b a s e . No e v i d e n c e o f r e c e n t 



T a b l e 3. O s p r e y s and n e s t s s u r v e y e d by h e l i c o p t e r on 2 and 12 
June 1987. 

ARCTIC CR. 
2 June - One a d u l t i n i n c u b a t i n g p o s t u r e i n upper n e s t , d i d n o t 
f l u s h . C o u l d n o t d e t e r m i n e whether eggs or young were p r e s e n t . 

12 June - Upper n e s t i n good c o n d i t i o n . No a d u l t s , eggs, or 
young p r e s e n t . 

BABCOCK CR. ( p r e v i o u s l y c a l l e d GOODELL CR.) 
2 June - One a d u l t f l y i n g , s e c o n d i n i n c u b a t i n g p o s t u r e , t h e n 
f l u s h e d . No young or e g g s . 

12 June - One a d u l t i n i n c u b a t i n g p o s t u r e . D i d n o t f l u s h , c o u l d 
n o t d e t e r m i n e whether eggs o r young were p r e s e n t . 

COUGAR ISLAND 
2 June - One a d u l t f l y i n g , s e c o n d i n i n c u b a t i n g p o s t u r e , t h e n 
f l u s h e d . One e g g . 

12 June - One a d u l t i n i n c u b a t i n g p o s t u r e . F l u s h e d , no eggs o r 
young. 

NONAME CR. 

2 June - Both a d u l t s f l y i n g n e a r n e s t . No young or e g g s . 

12 June - One a d u l t f l u s h e d . No eggs o r young p r e s e n t . 

THUNDER CR. 
2 June - One a d u l t f l y i n g , s e c o n d i n i n c u b a t i n g p o s t u r e , t h e n 
f l u s h e d . No young o r e g g s . New n e s t , 200 m n o r t h w e s t o f 
p r e v i o u s n e s t . 
12 June - Two a d u l t s p r e s e n t , one i n i n c u b a t i n g p o s t u r e . Both 
f l u s h e d . No young o r eggs p r e s e n t . 

THURSDAY CR. (new i n 1987) 
2 June - N e s t empty, no a d u l t s d e t e c t e d , b u t new v e g e t a t i o n on 
t o p . B i r d s s e e n on n e s t d u r i n g p r e v i o u s few d a y s . 

12 June - Two a d u l t s p r e s e n t , one i n i n c u b a t i n g p o s t u r e . D i d 
n o t f l u s h . C o u l d n o t d e t e r m i n e whether eggs o r young were 
p r e s e n t . 

OTHER SITES 
S e v e r a l a r e a s o f p o t e n t i a l h a b i t a t were s u r v e y e d b u t no 
a d d i t i o n a l O s p r e y n e s t s were d e t e c t e d . A r e a e i n c l u d e ; 



T a b l e 3. C o n t i n u e d . 

2 June - a few s e c t i o n s on west s h o r e o f Ross Lk., much o f t h e 
e a s t s h o r e o f Ross Lk., lower Thunder C r . , lower S k a g i t R., and 
Hozomeen Lk. 

12 June - n o r t h s h o r e o f D i a b l o Lk. and Ruby Arm o f Ross L a k e . 



T a b l e 4. E s t i m a t e s o f Osprey p r o d u c t i v i t y i n s e v e r a l c o n t e r m i n o u s 
s t a t e s i n r e c e n t y e a r s . S o u r c e s i n c l u d e B r e t t 1985) = A, B r e t t 
(1986) = B, S m i t h (1985) = C Smith (1986) = C, S p e t t i g u e 1985 = E. 

Mean number young 

Per o c c u - Per s u c c e s s -
S t a t e p i e d n e s t f u l n e s t S o u r c e 

C o n n e c t i c u t 1.6 2 .1 B 
Iowa 1.6 C 
M a s s a c h u s e t t s 1.7 2.2 B 
Montana 1.5 2.2 E 
New Hampshire 0.9 1.6 B 
New York 1.3 2 . 1 B 
Rhode I s l a n d 1.4 1.7 A 
W i s c o n s i n 0.8 D 

A p p r o x i m a t e mean 1. 3 1.8 

T h i s s t u d y 0.6 1.5 



No P e r e g r i n e F a l c o n s or e y r i e s were d e t e c t e d . However t h e s u r v e y 
p r o v i d e d an e x c e l l e n t o p p o r t u n i t y t o view p o t e n t i a l n e s t i n g 
h a b i t a t a t c l o s e r a n g e . 

About 10 s t i c k n e s t s , c h a r a c t e r i s t i c o f b u t e o s ( G o l d e n E a g l e and 
R e d - t a i l e d Hawk), o c c u r r e d on t h e s e c l i f f s . No b i r d s were 
o b s e r v e d on any n e s t , but a t l e a s t one was a c t i v e t h i s y e a r , as 
i n d i c a t e d by t h e p r e s e n c e o f f r e s h n e s t m a t e r i a l . 

S i x known Os p r e y n e s t s were s u r v e y e d t w i c e f r o m h e l i c o p t e r , on 2 
and 12 J u n e , r e s p e c t i v e l y . Each had a t l e a s t 1 a d u l t p r e s e n t 
( T a b l e 3 ) . S u b s e q u e n t m o n i t o r i n g a t 5 o f t h e s e n e s t s r e v e a l e d 
o n l y 3 j u v e n i l e s f l e d g e d . T h i s r e p r e s e n t s a r a t i o o f 0.6 young 
p e r o c c u p i e d n e s t , and 1.5 young p er s u c c e s s f u l n e s t . Compared 
w i t h a p p r o x i m a t e r e c e n t means o f 1.3 and 1.8 r e s p e c t i v e l y , f o r 8 
c o n t e r m i n o u s s t a t e s ( T a b l e 4.) t h e s e r a t i o s a r e f a i r l y low. 

A t t e m p t s t o l o c a t e new O s p r e y n e s t s a t o t h e r s i t e s were 
u n s u c c e s s f u l . 

No B a l d E a g l e s or n e s t s were d e t e c t e d d u r i n g t h e s u r v e y . 

Owl G r o u n d - S u r v e y 

Ten weeks o f gr o u n d and b o a t s u r v e y s f a i l e d t o l o c a t e any S p o t t e d 
o r G r e a t Gray Owls. However, 11 B a r r e d , 6 N o r t h e r n Pygmy, and 1 
G r e a t Horned Owl were d e t e c t e d . 

We e v a l u a t e d h a b i t a t where e a c h B a r r e d Owl was o b s e r v e d . The 
dominant v e g e t a t i o n t y p e i n which owls o c c u r r e d was w e s t e r n 
h e m l o c k / w e s t e r n r e d c e d a r (68 % ) . O t h e r t y p e s i n c l u d e d w e s t e r n 
hemlock/Doug1 as — f i r (17 % ) , w e s t e r n h e m l o c k / D o u g l a s — f i r / P a c i f i c 
s i l v e r f i r (8 % ) , and l o d g e p o l e p i n e (8 % ) . 

At each s i t e where we o b s e r v e d B a r r e d Owls, v e g e t a t i o n s t a n d 
c o n d i t i o n was e v a l u a t e d . The m a j o r i t y o f owls o c c u r r e d i n 
c l o s e d - c a n o p y s m a l l c o n i f e r s 25 - 50 cm dbh ( d i a m e t e r a t b r e a s t 
h e i g h t ) (36 % ) . O t h e r t y p e s i n c l u d e d open s a p l i n g or p o l e s t a g e 
(< 60 % c r o w n - c o v e r ) (24 % ) , l a r g e c o n i f e r (> 50 cm dbh) (18 % ) , 
g r a s s - f o r b o r s h r u b s t a g e (17 % ) , c l o s e d s a p l i n g or p o l e s t a g e (> 
60 % c r o w n - c o v e r ) (4 % ) , and o l d - g r o w t h (1 % ) . 

DISCUSSION 

H e l i c o p t e r N e s t i n g - S u r v e y 

T h i s s t u d y d e t e r m i n e d t h a t much e x c e l l e n t p o t e n t i a l n e s t i n g 
h a b i t a t e x i s t s f o r P e r e g r i n e F a l c o n s i n t h e Ross Lake d r a i n a g e of 
t h e n o r t h e r n C a s c a d e Range o f W a s h i n g t o n Stat'e. A l t h o u g h no 
P e r e g r i n e s were seen d u r i n g t h e s u r v e y , we p r e d i c t one or more 
p a i r s w i l l be l o c a t e d i n t h e r e l a t i v e l y n e a r f u t u r e , i f h e l i c o p t e r 
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s u r v e y s c o n t i n u e . S i n c e t h e ban on DDT i n 1973, numbers of 
n e s t i n g P e r e g r i n e s have g r a d u a l l y i n c r e a s e d i n W a s h i n g t o n ( F r e d 
D o b l e r , W a s h i n g t o n S t a t e Department o f W i l d l i f e , p e r s . comm.) and 
most o t h e r c o n t e r m i n o u s s t a t e s w i t h i n t h e i r range (Boyce and White 
1979, Monk 1980). L o c a t i n g n e s t i n g P e r e g r i n e F a l c o n s i s d i f f i c u l t 
b e c a u s e o f t h e e x t e n s i v e p o t e n t i a l h a b i t a t a v a i l a b l e h e r e . 
A d d i t i o n a l l y t h e y t e n d t o be h i g h l y m o b i l e , have t h e c a p a c i t y f o r 
r a p i d f l i g h t , have l a r g e home r a n g e s , and a r e m i g r a t o r y . 

As m e n t i o n e d , p r o d u c t i v i t y o f Ross Lake d r a i n a g e O s p r e y s was 0.6 
young per o c c u p i e d n e s t , and 1.5 young per s u c c e s s f u l n e s t . 
Compared w i t h a p p r o x i m a t e r e c e n t means o f 1.3 and 1.8 
r e s p e c t i v e l y , f o r 8 c o n t e r m i n o u s s t a t e s ( T a b l e 4.) t h e s e r a t i o s 
a r e f a i r l y low. 

One p o s s i b l e e x p l a n a t i o n f o r low O s p r e y p r o d u c t i v i t y i s t h a t p r e y 
p o p u l a t i o n d e n s t i t i e s may be l o w e r t h a n i n o t h e r a r e a s . The 
p r i m a r y f o o d s o u r c e f o r O s p r e y s s t u d i e d i s s a l m o n i d s o c c u r r i n g i n 
Ross L a k e . In Ross Lake s a l m o n i d s depend on n a t u r a l spawning t h a t 
t a k e s p l a c e i n s e v e r a l t r i b u t a r i e s . In c o n t r a s t numerous l a k e s 
r e c e i v e s u p p l e m e n t a l s t o c k i n g o f h a t c h e r y - r a i s e d f i s h t o augment 
p o p u l a t i o n s . A d d i t i o n a l l y , some p r o d u c t i v i t y e s t i m a t e s shown i n 
T a b l e 4. were t a k e n f r o m O s p r e y s u s i n g m a r i n e e c o s y s t e m s . These 
g e n e r a l l y have a g r e a t e r d i v e r s i t y and abundance o f f i s h p r e y . 

Owl G r o u n d - S u r v e y 

As m e n t i o n e d , 10 weeks o f g r o u n d and b o a t s u r v e y s f a i l e d t o l o c a t e 
any S p o t t e d o r G r e a t Gray Owls. However, 11 B a r r e d , 6 N o r t h e r n 
Pygmy, and 1 G r e a t Horned Owl were d e t e c t e d . 

We were q u i t e s u r p r i s e d n o t t o l o c a t e any S p o t t e d Owls. S i n c e 
1968 1 c o n f i r m e d and 3 u n c o n f i r m e d S p o t t e d Owl s i g h t i n g s have 
o c c u r r e d i n t h e s t u d y a r e a . An a d d i t o n a l 15 u n c o n f i r m e d s i g h t i n g s 
have been documented i n o t h e r a r e a s o f t h e NOCA Complex. 
P e r s o n n e l f r o m t h e a d j a c e n t Mount B a k e r - S n o q u a l m i e N a t i o n a l F o r e s t 
t o t h e west have d e t e c t e d a b o u t 31 c o n f i r m e d S p o t t e d Owl n e s t i n g 
t e r r i t o r i e s s i n c e 1982 i n t h e Mount Baker D i s t r i c t . 

W h i l e h i k i n g many t r a i l s i n t h e Ross Lake d r a i n a g e , p a r t i c u l a r y 
B i g B e a v e r and L i t t l e B e a v e r , h a b i t a t a p p e a r e d t o be e x c e l l e n t f o r 
S p o t t e d Owls. A f t e r f a i l i n g t o f i n d any d u r i n g t h i s s t u d y , we 
e v a l u a t e d a e r i a l p h o t o g r a p h s o f t h e s t u d y a r e a and d e t e r m i n e d t h a t 
o l d - g r o w t h c o n i f e r s t a n d s were n o t as e x t e n s i v e as we o r i g i n a l l y 
t h o u g h t . O l d - g r o w t h s t a n d s t e n d e d t o o c c u r i n f a i r l y narrow bands 
on t h e s e v a l l e y b o t t o m s . A l s o , l a r g e a v a l a n c h e p a t h s and r o c k 
o u t c r o p s o f t e n i n t e r s p e r s e d w i t h t h e c o n i f e r s . 

The o b s e r v a t i o n s o f 11 B a r r e d Owls s u g g e s t s t h e s t u d y a r e a 
p r o v i d e s s u i t a b l e h a b i t a t f o r t h i s s p e c i e s . B a r r e d Owls 
a p p a r e n t l y have l e s s s p e c i a l z e d h a b i t a t r e q u i r e m e n t s t h a n S p o t t e d 
Owls, and use l e s s o l d - g r o w t h c o n i f e r s . However, t h i s i s n o t 
wel1-documented i n t h e l i t e r a t u r e . 
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We had e x p e c t e d t o p o s s i b l y l o c a t e a few G r e a t Gray Owls. Four 
u n c o n f i r m e d s i g h t i n g s have o c c u r r e d i n NOCA s i n c e 1968. L i t t l e i s 
known of t h i s e n i g m a t i c s p e c i e s i n t h e a r e a . We c a n n o t make any 
i n f e r e n c e s on h a b i t a t - u s e o f G r e a t Gray Owls from t h i s s t u d y . 

The N o r t h e r n Pygmy-Owl and G r e a t - h o r n e d Owl a r e uncommon i n t h e 
a r e a , but we assume p o p u l a t i o n s a r e r e l a t i v e l y s t a b l e and n o t 
t h r e a t e n e d . T h e i r p r e s e n c e was e x p e c t e d . 

Recommendations 

C o n t i n u e d m o n i t o r i n g o f P e r e g r i n e F a l c o n n e s t i n g h a b i t a t i s 
e s s e n t i a l . As m e n t i o n e d , t h e P a c i f i c C o a s t R e c o v e r y P l a n f o r t h e 
E n d a n g e r e d P e r e g r i n e F a l c o n s t a t e s t h a t , among o t h e r c r i t e r i a , i t 
w i l l c o n s i d e r d e l i s t i n g f r o m E n d a n g e r e d t o T h r e a t e n e d when 5 
b r e e d i n g p a i r s o c c u p y t h e n o r t h e r n C a s c a d e Range. The p l a n 
e m p h a s i z e s t h a t c o n t i n u o u s s t u d i e s w i l l be r e q u i r e d t o d e t e r m i n e 
when t h i s g o a l i s a c h e i v e d . 

In view o f t h e c o m p a r a t i v e l y low p r o d u c t i v i t y r a t e s of Ross Lake 
O s p r e y , we a d v i s e c o n t i n u e d m o n i t o r i n g o f t h e 6 n e s t s t o d e t e r m i n e 
numbers o f eggs l a y e d and young f l e d g e d by t h e s e p a i r s . A l s o , t h e 
s e a r c h f o r new n e s t s s h o u l d p r o c e e d . 

C o n s i d e r i n g t h a t no S p o t t e d Owls were l o c a t e d , we c o n s i d e r f u r t h e r 
c e n s u s i n g t o be v e r y i m p o r t a n t . T h i s i n c l u d e s an i n c r e a s e i n 
f u n d i n g and e f f o r t f r o m 1987 l e v e l s . 

LITERATURE CITED 

Boyce, D o u g l a s A., and C l a y t o n M. W h i t e . 1979. A p e r e g r i n e 
f a l c o n n e s t i n g s u r v e y on U.S. F o r e s t S e r v i c e l a n d s i n 
n o r t h w e s t e r n C a l i f o r n i a - 1979. W i l d e r n e s s R e s e a r c h I n s t . 
USDA F o r e s t S e r v i c e c o n t r a c t (53-9A47-9-17), A r e a t a , 
C a l i f o r n i a . 

B r e t t , J . 1985. N o r t h e a s t r e g i o n a l r e p o r t . The Eyas 8 ( 3 ) : 1 1 - 1 4 . 

. 1986. N o r t h e a s t r e g i o n a l r e p o r t . The Eyas 9 ( 2 ) : 1 4 - 1 8 . 

Brown, E. Reade. 1985. Management o f w i l d l i f e and f i s h h a b i t a t 
i n f o r e s t s o f w e s t e r n W a s h i n g t o n and O r e g o n . USDA F o r e s t 
S e r v i c e , P o r t l a n d , O r e g o n . 

C r a i g , T. H., and E. H. C r a i g . 1984. R e s u l t s o f a h e l i c o p t e r -
s u r v e y o f c l i f f n e s t i n g r a p t o r s i n a deep canyon i n s o u t h e r n 
I d a h o . R a p t o r R e s e a r c h 18:20-25. 

Foreman, E. D-, E. C. Meslow, and H. M. W i g h t . 1984. 

16 



D i s t r i b u t i o n and b i o l o g y o f t h e S p o t t e d Owl i n Ore g o n . 
W i l d l . Monogr. 87:1-64. 

G u t i e r r e z , R. J . , and A. B. C a r e y ( e d s . ) . 1984. E c o l o g y and 
Management o f t h e S p o t t e d Owl i n t h e P a c i f i c N o r t h w e s t . U. 
S. F o r e s t S e r v i c e , G e n e r a l T e c h n i c a l R e p o r t PNW-185, 
P o r t l a n d , O r e g o n . 

Monk, G e o f f . 1980. P e r e g r i n e f a l c o n i n v e n t o r y . USDI Bureau 
of Land Management, U k i a h , C a l i f o r n i a . 

Newton, I a n . 1979. P o p u l a t i o n e c o l o g y o f r a p t o r s . Buteo Books, 
V e r m i l i o n , S o u t h D a k o t a . 

S h e r r o d , S t e v e K. 1983. B e h a v i o r o f f l e d g l i n g p e r e g r i n e s . The 
P e r e g r i n e Fund, I t h a c a , New Y o r k . 

S m i t h , W. 1985. Midwest r e g i o n a l r e p o r t . The Eyas 8 ( 3 ) : 9 - l l . 

S m i t h , W. 1986. Midwest r e g i o n a l r e p o r t . The Eyas 9 ( 2 ) : 1 2 - 1 4 . 

S p e t t i g u e , B. 1985. N o r t h c e n t r a l r e g i o n a l r e p o r t . The Eyas 
8(3) :6-9 . 

U. S. F i s h and W i l d l i f e S e r v i c e . 1982. The n o r t h e r n S p o t t e d Owl; 
a s t a t u s r e v i e w . E n d a n g e r e d S p e c i e s Program, P o r t l a n d , 
O r e g o n . 

ACKNOWLEDGEMENTS 

The S k a g i t E n v i r o n m e n t a l Endowment Commission p r o v i d e d g e n e r o u s 
f i n a c i a l s u p p p o r t f o r t h i s s t u d y ( g r a n t no. 87-09 ) . N a t i o n a l Park 
S e r v i c e , S k a g i t D i s t r i c t p e r s o n n e l p r o v i d e d l o g i s t i c a l s u p p o r t . 
C. R o b e r t Wasem, J o n J a r v i s , and R o b e r t Kuntz I I r e v i e w e d e a r l i e r 
d r a f t s o f t h e m a n u s c r i p t . 

17 



APPENDIX A 

Owl c e n s u s i n g methods 

1) Running t h e c e n s u s 
2) D a t a s h e e t 
3) Census r o u t e c o d e s 
4) H a b i t a t e v a l u a t i o n codes 



Running the Census 

1. You w i l l need: 

a. Compass 
b. Cassette c a l l e r and tape of owl c a l l s 
c. C l ip board and penci ls (please use #2 penci l s ) 
d. Data forms, code sheets and inst ruct ions 
e. Watch or vehicle clock 

2. Avoid censusing in the r a i n , or in winds averaging over 7 mph. Begin 
at your f i r s t l i s t en i ng s ta t ion no e a r l i e r than one hour a f te r sunset. 

3. At each stop, record on the data sheet, in column(s): 

6 - month 
7-8 - day (use 01, 02, 03, etc . i f only 1 d i g i t ) 
10 - ra in code (see code sheet) 
12 - wind code " 
14 - cloud cover " 

The s tat ion numbers are already on the data sheets. I f there are no 
changes in conditions throughout the route, you don 't need to add 
addit ional entries in that column on the f i e l d form; but do f i l l in 
codes for each stop # on the green sheet as in the example. I f conditions 
are va r i ab le , record changes at the appropriate stop #. 

4. At each s t a t i on , play the fo l lowing ser ies of c a l l s : 

a. Three 3-hoot c a l l s / wait 20 sees/ three 3-hoot c a l l s 
b. Wait 1 minute 
c. Three 3-hoot c a l l s / wait 20 sees/ three 3-hoot ca l l s 
d. Wait 1 minute 
e. Three 3-hoot c a l l s / wait 20 sees/ three 3-hoot c a l l s 

I f no owls are heard, play the 9-13 bark c a l l ; wait 1 minute. 

Record in column 19 how many spotted owls are heard. I f no owls, put i n a 0. 
I f an owl i s heard, record the time. 
I f another species of owl i s heard, record the appropriate code (see code 

sheet) in column 50. I f 2 other species of owls are heard at one stop, 
record one in column 50 and the other in column 51 (=N0THER OWL). 

I f a spotted owl i s heard, wr i te the v e r i f i c a t i o n code i n column 26. 
A lso, draw a l i n e on your map from the center point of the l i s t en i ng 
s ta t ion in the d i rec t ion from which the owl was f i r s t heard. Write the 
date along the l i n e . 
I f a spotted owl i s heard, skip the next s t a t i on , so you t rave l a f u l l mile 
before c a l l i n g again. 

I f no owl i s heard, move to the next s ta t ion and repeat the process. 

Make any notations in the comments space. 
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APPENDIX B 

E x p e n d i t u r e s 

D e s c r i p t i o n 
i tem 

U n i t p r i c e 
(U.S. $'s) Q u a n t i t y 

T o t a l o f 
(U.S. $*s) 

H e l i c o p t e r f l i g h t 
t i m e 390 per hour 7.7 h o u r s 3,003 

Owl b i o l o g i s t 
s a l a r y , b e n e f i t s 9.80 per hour 10 weeks 3,920 

M i s e e l l a n e o u s 
e q u i pment: 
( l i t h i u m headlamp 
b a t t e r i e s , h e a d 
lamp b u l b s , c a s 
s e t t e b a t t e r i e s ) 

77 

T o t a l 7,000 
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