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The  av i fauna  of r i p a r i a n  h a b i t a t s  were s tud ied  from f o u r  s i tes  

wi th in  two biogeocl imat ic  subzones. A t o t a l  of 49 b i r d  s p e c i e s  were 

i d e n t i f i e d ,  wi th  a maximum of 29 s p e c i e s  a t  a given s i t e .  Ripar ian  

h a b i t a t s  i n  t h e  Dry Submontane I n t e r i o r  Douglas-fir subzone supported a 

r i c h e r  avifauna than those  i n  t he  Dry Western Montane I n t e r i o r  

Douglas-fir  subzone. Bird s p e c i e s  r i chness  and n e s t i n g  g u i l d  d i v e r s i t y  

both increased  wi th  t h e  number of t r e e  s p e c i e s  and t h e  l eng th  of the 

s t u d y  s i t e .  Foraging and n e s t i n g  g u i l d  propor t ions  were no t  s i g n i f i c a n t l y  

d i f f e r e n t  between s i tes .  Biogeocl imat ic  subzones and g u i l d  

characterist ics appeared t o  be poor t o o l s  for managing r i p a r i a n  b i r d  

communities. The p o t e n t i a l  e f f e c t s  of t h e  removal of snags and deciduous 

t rees  and shrubs  from r i p a r i a n  communities are discussed.  



On a Qtudi6 l'avifaune des habitats ripicoles; quatre endroits 

dif fzrents situ& dans deux sous-zones biog6oclimatiques. 

identifie) un total de 49 esp'eces d'oiseaux, dont 29 'a un endroit donne'. 
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pre' montagnarde du sapin Douglas de l'int'6rieur avaient une avifaune 
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INTRODUCTION 

Riparian zones are cha rac t e r i zed  by narrow bands of deciduous shrubs 

and t r e e s  growing a long  t h e  margins of water bodies.  The c lose  proximity 

t o  water maintains  a high s o i l  moisture  l e v e l  which promotes a dense,  

mu l t i spec ie s  s t e p l i k e  vege ta t ion  p r o f i l e .  

According t o  Thomas -- e t  a l .  (1979).  r i p a r i a n  zones are used by 

w i l d l i f e  d i sp ropor t iona te ly  more than any o t h e r  North American h a b i t a t .  

Ripar ian  h a b i t a t s  o f t e n  c r e a t e  unique r e s e r v o i r s  of p l a n t  and animal 

d i v e r s i t y ,  e s p e c i a l l y  i n  a r i d  and semi a r i d  environments. Many au tho r s  

have found that both b i r d  spec ie s  d i v e r s i t y  and d e n s i t y  are extremely 

high i n  these communities (Pase and Layser 1977, Thomas et g.1979, 

Rosenberg -- e t  a l .  1982, Anderson -- e t  a l .  1992). The d i v e r s i t y  and d e n s i t y  

of b i r d s  are considered by many t o  be l a r g e l y  con t ro l l ed  by s p e c i f i c  

a spec t s  of the vege ta t ion .  These usua l ly  are v i s u a l l y  obvious f e a t u r e s  

such as  canopy cover ,  t r e e  he ight  and t h e  number of l a y e r s  of f o l i a g e  

(MacArthur and MacArthur 1961, James 1971, Karr and Roth 1971, Thomas 

e t  a l .  1977, Schwab 1979, Co l l in s  e t  a l .  1982). -- 
Thomas -- e t  a l .  (1979) l ist  t h e  followini,  reasons why r i p a r i a n  zones 

are important  t o  w i l d l i f e :  

1) the  Presence of water provides  food 

2 )  the  inc reased  p l a n t  biomass c r e a t e s  greater spec ie s  and 

s t r u c t u r a l  d i v e r s i t y  

3 )  t he  shape of many r i p a r i a n  zones, p a r t i c u l a r l y  t h e  l i n e a r  na tu re  

of streams, maximizes t h e  development of edge 

4 )  many vegeta t ion  strata are exposed i n  a s t e p l i k e  f a sh ion  

provid ing  numerous n e s t i n g  and f eed ing  oppor tun i t i e s .  

Johnson e t  a l .  (1977) cons ider  r i p a r i a n  zones t o  be the most -- 
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product ive  of North American w i l d l i f e  habitats.  Unfortunately 

v e g e t a t i v e l y  mature r i p a r i a n  communities are extremely s e n s i t i v e  t o  any 

h a b i t a t  modi f ica t ions  t h a t  a l t e r  t h e i r  d i s t i n c t  microclimate (Thomas 

-- e t  a l .  1979). Due t o  t h e i r  value t o  w i l d l i f e  and t h e i r  s e n s i t i v i t y ,  

r i p a r i a n  h a b i t a t s  should be c a r e f u l l y  managed. However, t h e  ma jo r i ty  of 

r i p a r i a n  zones are  so  d i f f e r e n t  from one another  that gene ra l i zed  

community and s p e c i e s j h a b i t a t  r e l a t i o n s h i p s  a r e  extremely d i f f i c u l t  t o  

develop (Johnson -- e t  a l .  1977, Thomas -- e t  a l .  1979). Consequently, t h e  

management o f ' r i p a r i a n  zones has  been d i f f i c u l t .  

I n  most reg ions  of North America r i p a r i a n  habitats are r a p i d l y  

d isappear ink  due t o  u rban iza t ion ,  f o r e s t r y  ope ra t ions ,  a g r i c u l t u r e  and 

g raz ing  of domestic s t o c k  a long  w i t h  water management p r a c t i c e s  such as 

f lood  c o n t r o l  and water sa lvage  (Carothers  and Johnson 1975, Runka and 

Lewis 1981). R i p a r i a n  zones i n  B r i t i s h  Columbia f a c e  the  same t h r e a t s  

e s p e c i a l l y  i n  the  dry  i n t e r i o r .  This  a r e a  covers  t h e  v a l l e y  bottoms and 

f o o t h i l l s  from Lytton - Ashcroft  sou th  t o  Osoyoos, and t h e  main F r a s e r  

River  t rench  from Lytton t o  t h e  confluence of t he  F rase r  and Ch i l co t in  

r i v e r s .  Threatened r i p a r i a n  p l a n t  a s s o c i a t i o n s  inc lude  (1) 

Populus balsamifera  t r i choca rpa  - Rosa nutkana,  (2) Populus - 

Pinus ponderosa - Rosa and (3) Betula  o c c i d e n t a l i s  - S a l i x  r igida - 

Rosa (Po ja r  1980).  

Other than t h e  s tudy  by Bull  and Skovlin (1982) of r i p a r i a n  b i r d  

communities i n  no r theas t e rn  Oregon, there appears  t o  be a dea r th  of l o c a l  

information that i s  a p p l i c a b l e  t o  B r i t i s h  Columbia. 

The fol lowing r e p o r t  desc r ibes  f o u r  r i p a r i a n  h a b i t a t s  from t h e  dry 

i n t e r i o r  of B r i t i s h  Columbia and t h e  b i r d  s p e c i e s  encountered i n  each. 

Two of the  above threa tened  p l a n t  a s s o c i a t i o n s  (1 and 3) occurred i n  
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part, within one of t h e  s tudy  si tes ( s i t e  3). 

STUDY AREA 

Figure 1 shows t h e  approximate l o c a t i o n  of t he  f o u r  s tudy  si tes.  

S i t e s  1 and 2 were loca ted  wi th in  the  Dry Western Montane I n t e r i o r  

Douglas-fir Biogeoclimatic subzone (IDFd) whereas, s i tes  3 and 4 occurred 

i n  t h e  Dry Submontane I n t e r i o r  Douglas-fir subzone (IDFc) (Mi tche l l  and 

Green 1981). 

S i t e  1 (e l eva t ion  975m) was s i t u a t e d  a long  t h e  Similkameen River 

approximately 31km south  of Pr inceton.  S i t e  2 (1000m) was a l s o  a long  t h e  

Similkameen approximately 18km nor theas t  of Manning Park Lodge. 

S i t e  3 (750m) was ad jacen t  t o  the  Coldwater River roughly 21km 

south ,  southwest of M e r r i t t  whereas, s i t e  4 (750m) bordered Midday Creek 

approximately 3km nor theas t  of s i t e  3. 

METHODS 

S i t e s  that were e a s i l y  a c c e s s i b l e  and represented  t y p i c a l  r i p a r i a n  

communities were s e l e c t e d  f o r  t h i s  s tudy .  To descr ibe  the vegeta t ion  a t  

each s i t e ,  a modi f ica t ion  of t he  Releve' Analysis  method was used 

(Walmsley 

a s i t e  seve ra l  t imes l i s t i n g  a l l  shrub and t r e e  spec ies .  Shrubs (and t r e e  

seed l ings )  were a l l  woody stems between 1 and 4 m  whereas, trees were 

those  stems g r e a t e r  than 4m i n  he ight .  No a t tempt  was made t o  i d e n t i f y  

ground vegeta t ion  (less than l m )  t o  spec ie s .  Once a l l  s p e c i e s  were 

l i s t e d ,  percent  cover va lues  were ass igned  t o  each vegeta t ion  l a y e r  ( le  

tree,  shrub and ground). Cover was def ined  as t h e  proport ion of the  

ground occupied by a v e r t i c a l  p ro j ec t ion  t o  the ground from t h e  a e r i a l  

parts of the p l a n t  ( B r o w e r  and Zar 1977). A t  those  sites where t h e r e  were 

s e v e r a l  ho r i zon ta l  bands of vege ta t ion ,  t h e  percentage values  r e f e r r e d  t o  

g . 1 9 8 0 ) .  I n  b r i e f ,  t h i s  technique involved walking through 
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FIGURE 1. 
southern Bri t i sh  Columbia. A l l  s ites were located i n  the Interior 
Douglas-fir Biogeoclimatic zone. 

The approximate locat ions  of the four study sites i n  

0 12 km - 

P 
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t h e  proport ion of t h e  su r face  area of t h a t  p a r t i c u l a r  band. Due t o  the  

o f t e n  patchy d i s t r i b u t i o n  of the  vege ta t ion ,  both t h e  average and t h e  

range of cover is l i s t e d .  For a d e t a i l e d  d e s c r i p t i o n  of t h e  Releve- 

method, see Mueller-Dombois and El lenberg  (1974). 

I n  a d d i t i o n  t o  determining average t r ee ,  shrub  and ground covers ,  

t h e  he igh t s  of t h e  t ree  and shrub  strata were es t imated  and t h e  presence 

or absence of snags was noted. P l a n t  nomenclature used throughout  this 

r e p o r t  followed t h a t  of Taylor and MacBryde (1977). S c i e n t i f i c  names f o r  

both p l a n t s  and b i r d s  are l i s t e d  i n  Appendix 1. 

Between mid-June and mid-July 1985, b i r d  s p e c i e s  were inven to r i ed  

f o u r  times a t  each s i te .  Each s i t e  was v i s i t e d  t h r e e  times i n  t h e  morning 

(between 8 and 10 AM)  and once i n  t h e  evening (between 7 and 9 PM). From 

two t o  f o u r  observers  took part i n  each Inventory.  

Bi rds  were i d e n t i f i e d  both v i s u a l l y  and by song. A l l  s p e c i e s  

observed wi th in  a s i t e  were noted. I n  a d d i t i o n ,  i f  a s p e c i e s  was seen  

f l y i n g  above a s i t e  a t  least  once on each v i s i t ,  it a l s o  was t a l l i e d .  To 

a i d  i n  i d e n t i f i c a t i o n ,  each observer  used 0 power b inoculars .  No a t tempt  

was made t o  estimate t h e  r e l a t i v e  abundance of each b i r d  spec ie s ,  nor  t h e  

t o t a l  dens i ty .  Common and s c i e n t i f i c  names are after Campbell and 

Nagorsen (1985). 

The degree of av ian  s i m i l a r i t y  between t h e  f o u r  sites was t e s t e d  by 

c a l c u l a t i n g  the  Sorensen c o e f f i c i e n t  (Sorensen 19481. The c o e f f i c i e n t s  

were ca l cu la t ed  as fol lows:  Ss = (2C/A+B)*100 where C is  t h e  number of 

s p e c i e s  occurr ing  i n  both s i tes  and A and B are t h e  t o t a l  number of 

s p e c i e s  i n  each s i t e .  A s  Ss va lues  are expressed as percentages,  they  can 

range from 0 t o  100. However, Beals (1960) and Wadsworth (1970) found 

t h a t  r e p l i c a t e  samples f o r  a s i n g l e  p l o t  seldom produced c o e f f i c i e n t s  



-6- 

greater than 85%. 

Species  r i chness  ( t h e  number of s p e c i e s ) ,  s i m i l a r i t y  index ( t h e  

summation of a l l  Sorensen c o e f f i c i e n t s  for a given s i t e ) ,  n e s t i n g  

d i v e r s i t y  and fo rag ing  d i v e r s i t y  were t e s t e d  fo r  c o r r e l a t i o n  wi th  s e v e r a l  

h a b i t a t  va r i ab le s .  To do t h i s ,  Pearson Product-moment Cor re l a t ion  

Coef f i c i en t s  were ca l cu la t ed .  

The d i v e r s i t y  of n e s t i n g  and fo rag ing  g u i l d s  were c a l c u l a t e d  for 

each s i t e  us ing  t h e  Shannon-Weaver Index (Shannon and Weaver 1949) as 

fol lows:  H*= -$(pi*Lnpi)  where p i  i s  t h e  propor t ion  of t h e  t o t a l  number 

of i nd iv idua l s  occur r ing  i n  g u i l d  i. 

Species  were ca tegor ized  by n e s t i n g  and fo rag ing  g u i l d s  (Table 1) 

accord ing  t o  t h e  fo l lowing  sources:  Meslow and W i g h t  (1975), Bull  (1978),  

Noon -- e t  a l .  (19791, Thomas -- e t  a1.(1979),  Sanderson e t  a l .  (19801, Verner 

and Boss (1980) and E m m e t t  (1983). Guilds were considered t o  be groupings 

of o f t e n  un re l a t ed  s p e c i e s  e x p l o i t i n g  a resource  i n  a similar manner. I t  

was no t  assumed that a l l  b i r d  spec ie s  encountered were n e s t i n g  wi th in  t h e  

r i p a r i a n  sites s tud ied .  Rather ,  many of t h e  s p e c i e s  may only  have been 

e x p l o i t i n g  t h e  s i tes  for fo rag ing  and /o r  concealment purposes.  However, 

i n  o rde r  t o  compare t h e  g u i l d  s t r u c t u r e s  of a l l  fou r  sites, a l l  s p e c i e s  

were t reated as i f  they were n e s t i n g  and fo rag ing  wi th in  t h e  s i tes .  

To t e s t  whether t h e r e  were s i g n i f i c a n t l y  d i f f e r e n t  mixes of g u i l d s  

between s i t e s ,  t he  c h i  square  test was employed. 

HABITAT DESCRIPTIONS 

Throughout t h i s  s e c t i o n  of t h e  manuscript ,  p l a n t  s p e c i e s  have been 

l i s t e d  i n  descending o r d e r  of cover. Table 2 summarizes t h e  average cover 

f o r  each s i t e .  

S I T E  1 
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TABLE 1. Nest ing and fo rag ing  g u i l d  c a t e g o r i e s .  

CODE NESTING GUILD COD E FORAGING GUILD 

1 on or underground, c l i f f s ,  banks 
2 low brush,  s a p l i n g s  
3 mainly deciduous trees 
4 mainly coni fe rous  t rees  
5 deciduous or coni ferous  t rees  
6 cav i ty  (primary and secondary) 
7 n e s t  p a r a s i t e  
8 -- 

i n  water 
on ground 
f o l i a g e  and bark 
bark d r i l l i n g  
hovering i sa l l y i n k  
aerial  p u r s u i t  
r a p t o r  
n e c t a r / s a p  wells 

Note: each s p e c i e s  was g iven  a double code 
eg. Common Merganser (6/a): n e s t s  i n  c a v i t y ,  fo rages  i n  water  

TABLE 2. Summary of percent  ground, shrub and t r e e  covers  by s i te .  
Wherehe re  was a range of cover values  i n  a band, t h e  average cover 
for t h a t  band i s  l i s t e d .  

Band 

S i t e  Number 

3 - 2 - 1 - 
a b a b  a b c d  

4 
a 
- 

Vegetation Layer 

Ground 15 45 40 25 30 70 5 10 

10 25 10 55 5 10 70 35 Shrub 

Tree 25 20 35 40 30 0 0 30 

40 

45 

65 
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. 
S i t e  1 extended f o r  30001 a long  t h e  Similkameen River and covered 

approximately 0.42ha. Due t o  the  high c o n i f e r  conten t ,  t h i s  s i t e  d id  n o t  

completely conform t o  t h e  t r u e  d e f i n i t i o n  of a r i p a r i a n  h a b i t a t .  However, 

t h i s  type of r i v e r i n e  p l a n t  community i s  q u i t e  common i n  southwestern 

B r i t i s h  Columbia and was the re fo re  included i n  t h i s  s tudy.  

There were two d i s t i n c t  ho r i zon ta l  bands of vege ta t ion  a t  s i t e  1. 

Band - a ,  composed of clumps of Western Red-osier Dogwood, Speckled 

Mountain Alder and Common Saskatoon, i n t e r spe r sed  wi th  s a p l i n g s  of White 

Spruce and Rocky Mountain Douglas-fir was ad jacen t  t o  the  r i v e r .  This  

band was approximately 3 t o  4m wide by 6 t o  8 m  i n  he ight  and c r e a t e d  an 

average cover of 25%. Underneath t h i s  t r e e  l a y e r  was a l i m i t e d  shrub 

l a y e r  made up of t he  above spec ie s .  Shrub cover was approximately 10%. 

Beneath the  shrub l a y e r  was a ground cover of approximately 15%. 

Farther back from t h e  water occurred band b, a 6 t o  1 0 m  wide s tand  

of Lodgepole P ine ,  Rocky Mountain Douglas-fir and White Spruce. Tree 

he igh t s  ranged between 18 and 24m forming an open canopy wi th  20% cover.  

Beneath t h i s  canopy was a discont inuous shrub l a y e r  that c r e a t e d  

approximately 25% cover. T h i s  l a y e r  was made up of immature Rocky 

Mountain Douglas-fir and Lodgepole Pine as well as l e s s e r  amounts of 

Common Saskatoon, Wood-s Rose, S a l i x  sp . ,  Soopo la l l i e  and Common 

Snowberry. Ground vege ta t ion  beneath t h i s  l a y e r  averaged 45% cover.  There 

were no snags observed i n  e i t h e r  of t h e  two vegeta t ion  bands. 

Th i s  type of r i v e r i n e  h a b i t a t  continued both up and downstream from 

s i t e  1. However, access  upstream was blocked by a s t e e p  rock f a c e  whereas 

a campground downstream made f u r t h e r  s tudy  i n  that d i r e c t i o n  imprac t i ca l .  

S I T E  2 

Extending f o r  approximately 250m along t h e  Similkameen River ,  s i t e  2 
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covered roughly 0.94ha. This  r i p a r i a n  h a b i t a t  cons i s t ed  of two bands of 

deciduous growth. Band a, a 2 t o  3 m  wide continuous s t r i p  of Speckled 

Mountain Alder , Black Cottonwood, Geyer-s Willow and Western Red-osier 

Dogwood grew next  t o  t h e  r i v e r .  Trees averaged 6 t o  8m i n  he ight  and 

produced 35% cover.  There were very few shrubs i n  t h i s  band, c r e a t i n g  a 

cover of l e s s  than 10%. Ground vegeta t ion  was f a i r l y  continuous,  

averaging 40% cover.  

Abutt ing band a, band - b was a 30 t o  40m wide Black Cottonwood f o r e s t  

averaging 18 t o  2201 i n  he igh t .  Canopy cover ranged between 30 and 50%. 

Beneath t h e  upper canopy was a 10 t o  12m subcanopy of Speckled Mountain 

Alder and subordinate  Black Cottonwoods. This second l a y e r  c rea t ed  an 

a d d i t i o n a l  25% cover.  White Spruce and Lodgepole Pine were a l s o  

inf requent  i n  the  subcanopy. Beneath the  t r e e  l a y e r s  was a patchy t o  

dense shrub l a y e r  composed of Western Red-osier Dogwood, S a l i x  sp . ,  

Twinberry Honeysuckle, Soopo la l l i e  and Rosa sp. .  T h i s  l a y e r  was 

predominantly 1 t o  2m t a l l  and produced on average a cover of 55% (range 

10 t o  70%). Ref l ec t ing  t h e  pa tch iness  of t h e  upper vege ta t ion  l a y e r s ,  t h e  

ground cover va r i ed  between 5 and 40% (average 25%). Snags al though 

s c a r c e ,  were s c a t t e r e d  throughout t h e  s i te .  

S i t e  2 was a f a i r l y  d i s c r e t e  block of r i p a r i a n  h a b i t a t ,  bordered on 

t h r e e  s i d e s  by a f o r e s t  of White Spruce,  Rocky Mountain Douglas-fir and 

Lodgepole Pine.  

SITE 3 

Following t h e  Coldwater River for nea r ly  400m, s i t e  3 covered 

roughly 1.02ha. P a r t i a l l y  d r i e d  r i v e r  channels and abundant log d e b r i s  

i nd ica t ed  t h a t  dur ing  s p r i n g  r u n o f f ,  t h i s  s i t e  was sub jec t ed  t o  f looding .  

S i t e  3 vas a d i s c r e t e  pa tch  of r i p a r i a n  h a b i t a t  bounded by r a i s e d  
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r iverbanks  ( t h a t  supported c o n i f e r s )  and a road c u t .  

Immediately a d j a c e n t  t o  the  r i v e r  (and t h e  r e c e n t l y  exposed g r a v e l  

b a r s )  grew a d iscont inuous  band of Western Red-osier Dogwood, Black 

Cottonwood, Thin-leaved Mountain Alder ,  Mackenzie Willow, Peachleaf 

Willow and Western Birch (band 5). This  s t r i p  of vege ta t ion  va r i ed  

between 3 and 12m wide. Trees averaged 4 t o  5m I n  he ight  and produced 

approximately 30% cover.  Beneath t h e  t ree  canopy was a very l i m i t e d  shrub  

l a y e r  (5% cover)  made up of t h e  above spec ie s .  Ground cover  was more 

abundant,  averaging  30% (range 25 t o  40%). 

Next t o  and occass iona l ly  j u t t i n g  i n t o  band 5 was a ser ies  of small 

openings 3 t o  4 m  wide (band b).  These c l e a r i n g s ,  devoid of t rees  and 

shrubs  were t h i c k l y  covered (60 t o  60%) by grasses, he rbs  and s c a t t e r e d  

clumps of low growing B r i s t l y  Nootka Rose and Twinberry Honeysuckle. 

Behind t h e s e  openings was a dense t a n g l e  of 2.5 t o  3m t a l l  Western 

Red-osier Dogwood and Black Cottonwood s a p l i n g s  forming 65 t o  80% cover 

(band - c ) .  There were no trees i n  t h i s  band and ground cover  was very  

impoverished (less than  5%). 

Abutt ing t h i s  shrub  l a y e r  and f r equen t ly  overtopping it was band 4, 

a patchy Black Cottonwood f o r e s t .  This  s t and  was es t imated  t o  be a t  l eas t  

150m deep. However, due t o  t h e  dense almost  Impenetrable edge of t h i s  

f o r e s t ,  only the f i r s t  1 5 m  were included i n  the s tudy  area. Trees 

averaged 28 t o  32m i n  he igh t .  Canopy c losu re ,  which was extremely 

v a r i a b l e  (20 t o  7 0 % ) ,  averaged 30%. A f e w  Rocky Mountain Douglas-fir  

occurred i n  this otherwise pure Black Cottonwood f o r e s t .  Snags were 

r e l a t i v e l y  common. Responding t o  the v a r i a t i o n  i n  t h e  canopy t h e  shrub 

l a y e r  (Western Red-osier Dogwood, Thin-leaved Mountain Alder and S a l i x  

s p . )  ranged between 5 and 65% cover (average 35%). Ground vege ta t ion  was 
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l i m i t e d  t o  10% cover.  

SITE 4 

S i t e  4 followed Midday Creek (a t r i b u t a r y  of t h e  Coldwater River) 

f o r  c l o s e  t o  l O O O m  and covered approximately 1.50ha. The s i t e  was bounded 

on one s i d e  by a pas tu re  and by a dry rocky slope on the  o t h e r  ( n e i t h e r  

of which were sampled). This  s t r i p  of r i p a r i a n  vege ta t ion ,  which measured 

between 10 and 20m i n  width,  extended i n  both d i r e c t i o n s  from t h e  s tudy  

s i t e .  

Immediately next  t o  Midday Creek and f r equen t ly  overtopping it was a 

dense growth of Western Chokecherry, Common Saskatoon, Thin-leaved 

Mountain Alder,  Western Red-osier Dogwood, Black Cottonwood, Trembling 

Aspen, P a c i f i c  Willow, Bebb-s Willow and Coyote W i l l o w .  The he igh t  of 

t h i s  community ranged between 8 and 9m, al though t h e r e  were a few 

Trembling Aspen up t o  16m t a l l .  Canopy cover  averaged 65% (range 55 t o  

80%). 

Below the  t r e e  canopy was a r e l a t i v e l y  dense shrub l a y e r  2 t o  3 m  

t a l l .  T h i s  l a y e r  c rea t ed  roughly 45% cover  (25 t o  65%) and was made up of 

s eed l ings  of t h e  above t r e e s  as well as Nootka Rose and Twinberry 

Honeysuckle. Ground cover  was f a i r l y  ex tens ive ,  ranging  between 30 and 

55% (average 40%). Snags were q u i t e  common throughout s i t e  4 .  

RESULTS and DISCUSSION 

49 b i r d  s p e c i e s  were i d e n t i f i e d  i n  t h i s  s t u d y ,  wi th  a range of 15 t o  

29 spec ie s  a t  any one s i t e  (Table  3).  By comparison, Bul l  and Skovl in  

(1982) s tudying  6 streams, encountered 56 s p e c i e s  wi th  11 t o  22 spec ie s  

p e r  s i t e .  The above au tho r s  counted only  those  spec ie s  that were seen ,  

i gnor ing  those  t h a t  were merely heard. This  no doubt d e f l a t e d  s p e c i e s  

r i c h n e s s ,  whereas t h e  inc lus ion  of non-breeders i n  t h i s  s tudy  would tend 
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TABLE 3. Summary of species observed at each site. Nesting and foraging 
guild codes are in parentheses (see Table 1 for codes). Species that 
select riparian type habitats for nesting (after Niemi and Pfannmuller 
1979 and Thomas 1979) are indicated by 'I r " after the codes. 

SITE NUMBER 
SPECIES 1 2 3 4 

Common Merganser (6/a)r 
American Kestrel (6/g) 
Ruffed Grouse (l/b) 
Spotted Sandpiper (l/a)r 
Common Snipe (l/b)r 
Vaux-s Swift (6/f 1 
Calliope Hummingbird (5/h) 
Rufous Hummingbird (5/h)r 
Belted Kingfisher (l/a)r 
Yellow-bellied Sapsucker (6/d)r 
Downy Woodpecker (6/d)r 
Hairy Woodpecker (6/d) 
Northern Flicker (6/b) 
Pileated Woodpecker (6/d) 
Western Wood-Pewee (5 /e) 
Alder Flycatcher (3/e)r 
Hammond-s Flycatcher (2/e) 
Western Flycatcher (4/e) 
Northern Rough-winged Swallow (l/f)r 
Barn Swallow ( l / f )  
American Crow (5/b) 
Black-capped Chickadee (6/c)r 
Mountain Chickadee (6/c) 
American Dipper (l/a)r 
Veery (l/b)r 
Swainson -6  Thrush (2  / b 
American Robin (2/b) 
Cedar Waxwing (3/c)r 
Solitary Vireo (5/c) 
Warbling Vireo (3/c)r 
Red-eyed Vireo (5/c)r 
Nashville Warbler ( l / c )  
Yellow Warbler (2/c)r 
Chestnut-sided Warbler (2/c)r 
Yellow-rumped Warbler (4/c) 
Townsend.6 Warbler (4/c) 
American Redstart (3/e)r 
Northern Waterthrush (l/b)r 
MacGi1livray.s Warbler (2/c )r 
Wilson-s Warbler ( l / b ) r  
Western Tanager (4/c) 
Lazuli Bunting (3/c)r 
Chipping Sparrow (2/b) 
Song Sparrow (2/b)r 
White-crowned Sparrow (2/b) 
Brown-headed Cowbird (7/b) 
White-winged Crossbill (4/c) 
Pine Siskin ( 5 / c )  
American Goldfinch (2/c)r 

* 

* 

* 
* 

* 

* 
* 
it 

* 

* 

* 

* 

* 

* 
* 

TOTAL 19 

* 

* 

* 
* 

* 
* 

* 

* 

* 
* 

* 
* 

* 

15 

* 

* 
* 
* 

* 

* 

* 
* 
* 

* 

* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 

28 

* 

* 

* 
* 
* 
* 

* 

* 
+I 

* 

* 
* 

* 
* 
* 
* 
* 
* 

* 
1) 

* 
it 

* 
* 
* 

* 
29 
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S i t e  Number 

1 

2 

3 

FIGURE 2. Matrix of Sorensen Coef f i c i en t s  (Ss) f o r  each s i t e  pair 
combination. Inc reas ing  percent  va lues  i n d i c a t e  h igher  s i m i l a r i t y  between 
p a i r s  of si tes.  S i m i l a r i t y  i n d i c e s  (and method of c a l c u l a t i o n )  for each 
s i t e  are a l s o  presented.  

4 3 2 

33.3 55.3 29.4 

36.4 41.9 

52.6 

Note: S i m i l a r i t y  index ( S i )  method of c a l c u l a t i o n  (eg fo r  s i t e  1) si(l) = 
Ss(lG2) + S s ( l b 3 )  + Ss(lG4) = 118: S i ( 2 )  = 107.7; S i ( 3 )  = 149.8; S i ( 4 )  = 
122.3 
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, 

t o  i n f l a t e  r i chness .  

Less than ha l f  (45%) of the  t o t a l  number of b i r d  s p e c i e s  were 

encountered i n  both b iogeocl imat ic  subzones. While t h e r e  were 7 spec ie s  

unique t o  the  IDFd s i t e s ,  20 spec ie s  observed wi th in  the  IDFc subzone 

were no t  seen  i n  e i t h e r  IDFd s i te .  This  could be i n t e r p r e t t e d  t o  i n d i c a t e  

t h a t  r i p a r i a n  s i t e s  wi th in  a s i n g l e  b iogeocl imat ic  subzone were more 

similar t o  each o t h e r  than  t o  r i p a r i a n  h a b i t a t s  i n  o t h e r  subzones. 

However, Figure 2 which shows t h e  degree of spec ie s  s i m i l a r i t y  between 

a l l  s i t e  pair combinations does n o t  suppor t  t h i s  idea .  The h ighes t  

s i m i l a r i t y  occurred between s i tes  1 and 3 (55.3% i n  common), whereas 

s i t e s  1 and 2 shared  t h e  fewest  s p e c i e s  (29.4%). 

Bul l  and Skovlin (1982) observed that while t h e r e  were cons iderable  

d i f f e rences  i n  b i r d  s p e c i e s  composition between similar r i p a r i a n  

h a b i t a t s ,  t h e r e  were l i t t l e  d i f f e r e n c e s  i n  t h e  t o t a l  number of spec ie s .  

Ln c o n t r a s t  t o  t he  above, we found t h a t  between s i tes  t h e r e  was n o t  

only a large v a r i a t i o n  i n  b i r d  s p e c i e s  composition, b u t  also a 

cons iderable  d i f f e r e n c e  i n  the  t o t a l  number of spec ie s  (Table 3) .  While 

t h e  f o u r  s tudy s i t e s  occurred  wi th in  one b iogeocl imat ic  zone, w e  suggest  

t h a t  i n  terms of av ian  h a b i t a t ,  the vege ta t ion  of each s i t e  was d i s t i n c t .  

Based on the above, we be l i eve  that management g u i d e l i n e s  f o r  

r i p a r i a n  b i rds  should be designed and app l i ed  only on a l o c a l  l e v e l .  

Guidel ines  developed f o r  biogeocl imat ic  zones (or subzones) w i l l  

undoubtedly produce poor r e s u l t s .  As s t a t e d  ear l ier ,  Thomas e t  al. (1979) 

suggested t h a t  it was d i f f i c u l t  t o  develop management p o l i c i e s  that could 

be e f f e c t i v e l y  app l i ed  t o  more than  a s i n g l e  r i p a r i a n  community. 

-- 

Table 4 shows the r e s u l t s  of the  c o r r e l a t i o n  tes ts  between b i r d  and 

h a b i t a t  v a r i a b l e s .  An i n c r e a s i n g  number of t r e e  spec ie s  showed t h e  
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TABLE 4. Pearson Product-moment Cor re l a t ion  Coef f i c i en t s  (r)  between av ian  
and h a b i t a t  community va r i ab le s .  

Length Width Area Grcov Shrcov Trcov Trht  # Trsp 
(m) (m) (ha) (%I (%> (%> ( m )  

R i  c hness .74 -.43 .65 .19 .33 .18 .06 .83 

S i m i l a r i t y  .09 -. 12 .18 .79 .77 -.25 .71 .25 
Index 

Nest ing .95++ -.68 .65 -.87 -.25 -. 16 -.48 .94+ 
Diver s i ty  

Foraging -. 36 -.29 -.47 -.18 .49 -.69 .06 .21 
Diver s i ty  

Note : 

Richness = number of b i r d  s p e c i e s  

Length = t o t a l  s i t e  l eng th  Width = average width of s i te  

Area = l eng th  X width Grcov = t o t a l  ground cover  ( a l l  bands, except 
band b s i t e  3) 

Shrcov = t o t a l  shrub  cover Trcov = t o t a l  t r e e  cover 

Trh t  = maximum tree he igh t  # Trsp = t o t a l  number of t ree  spec ie s  

+* = p < .05 (rc=0.950), + = p < .IO (rc=0.900> 
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s t r o n g e s t  (p<,17 ,  n s )  r e l a t i o n s h i p  w i t h  i nc reas ing  b i r d  s p e c i e s  r ichness .  

Holmes and Robinson (1981) found t h a t  while  common b i r d  s p e c i e s  used 

t rees  roughly i n  propor t ion  t o  t h e i r  a v a i l a b i l i t y ,  t h e  d i s t r i b u t i o n  and 

abundance of rarer b i r d  s p e c i e s  was l inked  t o  the  presence and 

d i s t r i b u t i o n  of c e r t a i n  s p e c i e s  of t r e e s .  This  sugges ts  t h a t  t h e  

r e l a t i o n s h i p  observed he re  between s p e c i e s  r i chness  and t h e  number of 

t r e e  spec ie s  was no t  f o r t u i t o u s .  

S t a u f f e r  and Best (1980) found a h ighly  s i g n i f i c a n t  r e l a t i o n s h i p  

between the  wid th  of t he  r i p a r i a n  zone and t h e  number of b i r d  s p e c i e s .  

While w e  d id  n o t  observe such a r e l a t i o n s h i p ,  t h e r e  was a weak 

cor re la - t ion  between b i r d  s p e c i e s  r i chness  and s i t e  length  (p<.26, n s ) .  

The poss ib l e  r e l a t i o n s h i p  between b i r d  s p e c i e s  r i chness  and t h e  area of 

t h e  s tudy  s i t e  (p<.35 ,ns)  has  been observed elsewhere.  Beals (1960) and 

Galli et e. (1976) found an inc rease  i n  spec ie s  r i chness  wi th  inc reas ing  

h a b i t a t  patch s i z e .  

The r e s u l t s  from our study suggest  that t h e  composition of t h e  

vege ta t ion  and t h e  e x t e n t  of t he  r i p a r i a n  zone both p l ay  important  r o l e s  

a f f e c t i n g  t h e  d i v e r s i t y  of b i r d s .  

Table 4 a l s o  shows weak r e l a t i o n s h i p s  between s i m i l a r i t y  i n d i c e s  and 

ground (pC.21) and shrub  (pC.23) cover.  While t h e s e  r e l a t i o n s h i p s  were 

no t  s i g n i f i c a n t ,  they do sugges t  t ha t  s i t e s  wi th  abundant ground and 

shrub  cover suppor t  more b i r d  s p e c i e s  i n  common. 

The s t r o n g e s t  c o r r e l a t i o n s  e x i s t e d  between n e s t i n g  d i v e r s i t y  and t h e  

l e n g t h  of t h e  s i t e  (pC.05) ( a l s o  wi th  t h e  number of t r e e  s p e c i e s  

(p<. lO)) .  Again the r e s u l t s  suggest  t h a t  l ong  s t r e t c h e s  of r i p a r i a n  

h a b i t a t  ( c r e a t i n g  abundant edge), w i t h  a large v a r i e t y  of  tree spec ie s ,  

w i l l  promote t h e  r i c h e s t  breeding popula t ion .  
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Tables  5 and 6 d i s p l a y  t h e  number of b i r d  spec ie s  a t  each s i t e  by 

n e s t i n g  and foraging  g u i l d s  respec tve ly .  Nest ing g u i l d  d i v e r s i t i e s  were 

q u i t e  similar between t h e  f o u r  s tudy  sites, al though t h e  IDFc subzone d id  

appear  t o  provide more d i v e r s e  n e s t i n g  oppor tun i t i e s .  I n  c o n t r a s t ,  each 

subzone was cha rac t e r i zed  by both h igh  and low fo rag ing  d i v e r s i t i e s .  

To t e s t  whether t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  number of 

s p e c i e s  (by g u i l d )  between a l l  s i t e s ,  t h e  c h i  square t e s t  was appl ied .  

The r e s u l t s  i n d i c a t e d  t h a t  t h e  d i f f e r e n c e s  i n  g u i l d  p ropor t ions  between 

s i t e s  were n o 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 .  This  suggested that e i t h e r  the  

g u i l d  propor t ions  were r e l a t i v e l y  cons t an t  between s i t e s ,  or that t h e  

inc lus ion  of a l l  s p e c i e s  (whether or n o t  t hey  were a c t u a l l y  n e s t i n g  or 

fo rag ing )  c rea t ed  an a r t i f a c t .  

There was no accu ra t e  way of s e p a r a t i n g  those  s p e c i e s  n o t  fo rag ing  

wi th in  the  s tudy s i t e s  from those  t h a t  were. However, t o  i n v e s t i g a t e  the  

e f f e c t  of i nc lud ing  non-nesting s p e c i e s  i n  t h e  ch i  square c a l c u l a t i o n s ,  

t h e  fo l lowing  method was appl ied .  Lifeform t a b l e s  (from N i e m i  and 

Pfannmuller (1979) and Thomas (1979)) were examined t o  determine t h e  

importance of r i p a r i a n  h a b i t a t s  t o  each spec ie s .  I f  r i p a r i a n  zones were 

no t  among those  h a b i t a t s  l i s t e d  as being of primary importance t o  

nes t ing ,  that s p e c i e s  was e l imina ted  from t h e  l ist .  T h i s  reduced t h e  

t o t a l  s p e c i e s  l i s t  t o  24 (see Table 3) .  This  subse t  was t e s t e d  t o  

determine if t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s  i n  g u i l d  p ropor t ions  

between s i tes .  Again t h e  c h i  square test r e s u l t s  showed that t h e  

d i f f e r e n c e s  were n o t  s i g n i f i c a n t .  

I t  i s  suggested that h a b i t a t  changes most l i k e l y  impact on members 

of t h e  same g u i l d  i n  a f a i r l y  similar manner. A drawback t o  lumping 

un re l a t ed  s p e c i e s  i n t o  g u i l d s  i s  t h e  f a c t  t h a t  while  t hese  b i r d s  may 
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TABLE 5. Number of b i r d  spec ie s  observed a t  each s i t e  ca tegor ized  i n t o  
n e s t i n g  gu i lds .  The n e s t i n g  d i v e r s i t y  of each s i t e  (Shannon-Weaver index) 
is  also l i s t e d .  The numbers i n  parentheses  are a subse t  of spec ie s  t h a t  
a r e  known t o  s e l e c t  r i p a r i a n  habitats f o r  n e s t i n g  (see Table 3). 

S i t e  

1 2 3 4 
Nest Location 

Any tree 

Cavity 

Nest parasite O(0) O(0) O(0) l ( 0 )  

Guild Dive r s i ty  1.66 1.59 1.67 1.79 

Note: t o  test  f o r  s i g n i f i c a n t  d i f f e rences  i n  g u i l d  propor t ions  between 
s i t e s ,  t h e  n e s t  p a r a s i t e  g u i l d  was lumped wi th  low brush n e s t e r s .  

chi  square = 10.34 ( c h i  square 5% s i g n i f i c a n c e  l e v e l ,  15 degrees of 
freedom = 24.99): not  s i g n i f i c a n t  

when numbers i n  parentheses  were t e s t e d  c h i  square = 4.25 (5% l e v e l ,  12 
degrees  of freedom = 21.03): not  s i g n i f i c a n t  
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TABLE 6. Number of b i r d  s p e c i e s  observed a t  each s i t e  ca t ekor i zed  i n t o  
fo rag ing  g u i l d s .  The fo rag ing  d i v e r s i t y  (Shannon-Weaver index) i s  a l s o  
l i s t e d .  

- 
S i t e  

1 2 3 4 
Foraging Location 

. 

Water 

Ground 

Fol iage /bark  

Bark ( d r i l l )  

HoverJsa l ly  

Aerial p u r s u i t  

Raptor 

Nec ta r / sap  wells 

3 1 4 0 

2 6 6 10 

7 6 10 12 

1 0 1 3 

3 1 3 3 

3 0 2 0 

0 0 1 0 

0 1 1 1 

Guild Dive r s i ty  1.63 1.28 1.76 1.32 

Note: t o  t es t  f o r  s i g n i f i c a n t  d i f f e r e n c e s  i n  g u i l d  p ropor t ions  between 
s i t e s ,  t h e  r a p t o r  g u i l d  was lumped wi th  t h e  aerial  p u r s u i t  g u i l d .  

c h i  square = 18.79 ( c h i  square  5% s i g n i f i c a n c e  l e v e l ,  18 degrees  of 
freedom = 28.87): n o t  s i m i f i c a n t  
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p lace  t h e i r  n e s t s  i n  t h e  same genera l  l o c a t i o n s ,  d i f f e r e n c e s  i n  p re fe r r ed  

h a b i t a t s  are ignored (Bull  and Skovlin 1982). If r i p a r i a n  manakement 

gu ide l ines  were formulated s o l e l y  on the  b a s i s  Of gu i ld  c h a r a c t e r i s t i c s ,  

it i s  l i k e l y  t h a t  numerous s p e c i e s  of b i r d s  and unique microhabi ta t s  

would be adverse ly  a f f e c t e d .  

Bul l  and Skovl in  (1982) s t a t e d  t h a t  t h e  r i chness  of r i p a r i a n  b i r d  

s p e c i e s  was c o n t r o l l e d  p r imar i ly  by the  presence of deciduous t r e e s  and 

shrubs.  They considered what i m p c t  t h e  removal of deciduous vege ta t ion  

would have on r i p a r i a n  b i r d s  and p red ic t ed  t h a t  8 of 56 spec ie s  us ing  

r i p a r i a n  zones i n  no r theas t e rn  Oregon would be dramat ica l ly  a f f e c t e d .  I n  

Iowa, S t a u f f e r  and Best (1980) predicted t h a t  11 of 41 r i p a r i a n  spec ie s  

would decrease i f  deciduous shrubs  and t rees  were removed and an  

a d d i t i o n a l  9 s p e c i e s  would s u f f e r  i f  snags were e l imina ted .  

From the  resu l t s  of t h i s  s tudy ,  as many as 25 of 49 spec ie s  ( g u i l d s  

2.3 and 6 )  would l i k e l y  be s e r i o u s l y  a f f e c t e d  by land  use a c t i v i t i e s  such 

as f o r e s t r y ,  a g r i c u l t u r e  or l i ves tock  g raz inh  t h a t  reduced or e l imina ted  

deciduous t r e e s  and shrubs  and snags from r i p a r i a n  h a b i t a t s .  

CONCLUSIONS 

Due t o  t h e  d i f f e r e n c e s  between r i p a r i a n  zones, i t  i s  suggested that 

management goa l s  should be towards maximizing b i r d  s p e c i e s  d i v e r s i t y  by 

maintaining l a r g e  u n i t s  wi th  a great v a r i e t y  of p l a n t  s p e c i e s  and towards 

main ta in ing  t h e  complete range of r i p a r i a n  h a b i t a t s  t h a t  e x i s t  i n  a 

p a r t i c u l a r  area. From t h e  r e s u l t s  of t h i s  s tudy  i t  i s  apparent  t h a t  

p o l i c i e s  should be formulated on t h e  b a s i s  of l o c a l  s p e c i e s / h a b i t a t  

r e l a t i o n s h i p s .  We f ee l  t h a t  t h i s  s tudy  c l e a r l y  demonstrates t h a t  

b iogeocl imat ic  zones are n o t  s u i t a b l e  boundaries f o r  determining h a b i t a t  

management p o l i c i e s .  S i m i l a r l y ,  a method t h a t  uses g u i l d s  t o  manage 
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r i p a r i a n  zones w i l l  most l i k e l y  be as u n s a t i s f a c t o r y .  

The r i chness  of b i r d s  encountered i n  t h i s  s tudy  i n d i c a t e s  how 

va luable  r i p a r i a n  zones are. The importance of t hese  h a b i t a t s  t o  b i r d s  i s  

f e l t  t o  be p r imar i ly  a r e s u l t  of t h e  abundance and v a r i e t y  of t r e e s  and 

shrubs  (notably deciduous s p e c i e s )  e s p e c i a l l y  i n  a r i d  and semi a r i d  

environments. 

P r i v a t e  landowners should be encouraged t o  p r o t e c t  r i p a r i a n  

communities and management g o a l s  must be formulated i n  o r d e r  t o  preserve 

t h e s e  valuable  r e s e r v o i r s  of animal and p l a n t  d i v e r s i t y .  
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APPENDIX 1. Common and s c i e n t i f i c  names of p l a n t s  and b i r d s  mentioned i n  
t e x t .  

PLANTS 

Lodgepole P ine  
Rocky Mountain Douglas-fir 
White Spruce 
Black Cottonwood 
Trembling Aspen 
Bebb s Willow 
Coyote Willow 
Geyer-s Willow 
Mackenzie Willow 
P a c i f i c  Willow 
Peachleaf Willow 
Speckled Mountain Alder 
Thin-leaved Mountain Alder 
Western Birch 
Western Red-osier Dogwood 
Common Saskatoon 
Western Chokecherry 
Soopo la l l i e  
Common Snowberry 
B r i s t l y  Nootka Rose 
Wood-s Rose 
Twinberry Honeysuckle 

BIRDS 

Pinus con to r t a  var. l a t i f o l i a  
Pseudotsuga menziesi i  var .  glauca 
P icea  g lauca  
Populus balsamifera  subsp. t r i choca rpa  
Populus t remuloides  var. t remulo ides  
S a l i x  bebbiana 
S a l i x  exigua 
S a l i x  geyer iana  subsp. meleiana 
S a l i x  rigida var.  mackenzieana 
S a l i x  l a s i a n d r a  var .  l a s i a n d r a  
Sa l i x  amygda l o i  des  
Alnus incana subsp. rugosa 
Alnus incana subsp. t e n u i f o l i a  
Betula  o c c i d e n t a l i s  var .  o c c i d e n t a l i s  
Cornus sericea 
Amelanchier a l n i f o l i a  var .  a l n i f o l i a  
Prunus v i r g i n i a n a  subsp. demissa 
Shepherdia canadensis  
Symphoricarpos a l b u s  v a r .  a l b u s  
Rosa nutkana var .  h i sp ida  
Rosa woodsii subsp. woodsii 
Lonicera invo luc ra t a  

Common Merganser Merkus mer,anser 
American K e s t r e l  Falco spa rve r ius  
Ruffed Grouse Bonasa umbellus 
Spot ted Sandpiper A c t i t i s  macular ia  
Common Snipe Gal l inago g a l l i n a k o  
Vaux-s Swif t  Chaetura v a w i  
Cal l iope  Hummingbird S t e l l u l a  c a l l i o p e  
Rufous Hummingbird Selasphorus r u f u s  
Bel ted Kingf i sher  Ceryle a lcyon 
Yellow-bellied Sapsucker Sphyrapicus v a r i u s  
Downy Woodpecker P ico ides  pubescens 
Hairy Woodpecker P ico ides  v i l l o s u s  
Northern F l i c k e r  Colaptes  a u r a t u s  
P i l e a t e d  Woodpecker Dryocopus p i l e a t u s  
Western Wood-Pewee Contopus so rd idu lus  
Alder  F lyca tcher  Empidonax alnorum 
Hammond s Flyca tcher  Empidonax hammondii 
Western F lyca tcher  Empidonax d i f f i c i l i s  
Northern Rough-winged Swallow S te lg idop te ryx  s e r r i p e n n i s  
Barn Swallow Riparia r i p a r i a  
American Crow Corvus brachyrhynchos 
Black-capped Chickadee Parus  a t r i c a p i l l u s  
Mountain Chickadee Parus gambeli 
American Dipper Cinc lus  mexicanus 
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(Appendix 1 cont inued)  

Veery 
Swainson-s Thrush 
American Robin 
Cedar Waxwing 
S o l i t a r y  Vireo 
Warbling Vireo 
Red-eyed Vireo 
Nashvi l le  Warbler 
Yellow Warbler 
Ches tnut-sided Warbler 
Yellow-rumped Warbler 
Townsend 6 Warbler 
American Reds ta r t  
Northern Waterthrush 
MacGi1livray.s Warbler 
Wilson-s Warbler 
Western Tanager 
Lazul i  Bunting 
Chipping Sparrow 
Song Sparrow 
White-crowned Sparrow 
Brown-headed Cowbird 
Whi te-winged C r o s s b i l l  
P ine  S i s k i n  
American Goldfinch 

Catharus fuscescens  
Catharus u s t u l a t u s  
Turdus mig ra to r ius  
Bombycilla cedrorum 
Vireo s o l i t a r i u s  
Vireo gilvus 
Vireo o l ivaceus  
Vermivora r u f i c a p i l l a  
Dendroica pe t ech ia  
Dendroica pensylvanica 
Dendroica coronata  
Dendroica townsendi 
Setophaga r u t i c i l l a  
Se iurus  noveboracensis 
Oporornis t o l m i e i  
Wilsonia p u s i l l a  
Piranga ludoviciana 
Passe r ina  amoena 
S p i z e l l a  pas se r ina  
Melospiza melodia 
Zonot r ich ia  leucophrys 
Molothrus a te r  
Loxia leucoptera  
Carduel i s  pinus 
Carduel i s  t r is t is  


