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Abstract
Fifty-five bird species were observed during the sunmere of 1982 and 1985 using the upper subalpine habitat on three Cascade

voicanoes. The regetation differed sonewhat among the studY areas, although subalpine fn @6;es lasiocarpa) was the dominant

tr€e al all sites. Bird sp€cies richness sas highest al Mount Adams and Pine Creel on Mount St. Helens, and lowesr al Burie

Camp on Nlount Sr. Helens. Bird abundance was highest at Butte Canp {here lhere {ere large nunbere ofpine siskins. Several

species exhibited wide variation in abundanc€ among srudy areas. Approiinal€l) 18 species nested al each slud) area, bur

there was variarion in species conposirion. Differences in abundance and species composition were partly atlribulable lo vegelation

featur€! of the study areas. Birds fe€ding on insecrs on or near the ground, and coniief seed-eaters were numericalh doninani.

Tbere  appeared to  be  no  longterm inpac t  o f  the  1980 e lup t ion  o f  Mount  S t .  He lens  on  the  suba lp ine  av i faunas  ex .ep t  a t  P ine

Creek where the lrees were scorched and subsesuentlv died.

lntroduction

The large dominant volcanic peaks, Mount
Rainier, Mount Adams, and Mount St. Helens,
in the Washington Cascade Range are part of
a belt of active volcanoes surrounding the Pacific
0cean (Bu l la rd  l97Q) .  The par t i cu la r  spec ies  com-
position and structure of subalpine forest com-
munities on these volcanoes and the bird
assemblages that depend on them have been
shaped by previous volcanism and geographic
location. Although these peaks, particularly
Mount Rainier, have been previously studied by
botanists, we are unaware of any previously-
published studies on bird communities in the up'
per  suba lp ine  zone o f  the  Cascades.

Subalpine bird communities have been in'
vestigated in other parts of the United States
(e.g., Rabenold 1978, Sabo 1980, Smith 1980,
Kendeigh and Fawver l98l, Smith and Mac-
Mahon l98l). In general, these studies have
shovn that high-elevation forest avifaunas show
marked differences in some characteristics com-
pared with lower elevation forests.

This study was initiated as part of an inter-
disciplinary investigation on the effects of the
1980 eruptions of Mount St. Helens on plants,
animals, and soils. Since nearly all the subalpine
zone of Mount St. Helens was destroyed or dis-
turbed by the 1980 eruptions, we selected un-
disturbed subalpine sites on Mount Adams to the
east and Mount Rainier to the north for com-
par ison .  Th is  a l lo r^cd  us  a  b roader  perspec t i re
of subalpine bird communities in the Cascades.

The specific questions asked were: (l) how do
avian species composition and abundance on
Mount St. Helens compare with those on Mount
Adams and Mount Rainier? and (2) what were the
effects of the l9B0 eruptions on the summer birds
ofthe upper subalpine zone of Mount St. Helens?

Study Area

We use the term subalpine to refer to the tree-
dominated montane forests that border the up-
per elevation treeless zones (MacMahon and
Andersen 1982). On the western slopes and crest
of the Cascade Range, this forest is classified as
the Mountain Hemlock Zone (Franklin and Dyr-
ness 1973). This zone has been divided into two
major subzones: a lower one that is a nearly
closed canopy forest, and an upper one that is
a meadow-forest mosaic. Two of our study sites
(Sunrise and Butte Camp) were in the upper sub-
zone, one was in the lower subzone (Killen Creek),
and one (Pine Creek) incorporated features of
bo lh  subzone. .  Eren  though a l l  " tud1 . i tes  le re
in the subalpine zone, tree species composition,
relative abundance (Table l), and understory
vegetation (Table 2) varied among the four areas.
Wc f i rs t  tes led  thpsc  d i f fe rpnrp"  b1  us ing  one-
way ANOVA, followed by Students t tests for
comparisons between individual areas (Colton,
r97 4).

The Butte Camp site (elevation, 1360 m), at
treeline on the southwest f lank of Mount St.
Helens, was dominated by a mixture of small-
sized subalpine fi (Abies lasiocarpa) and
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TABLE L Characteristics of the subalpine forest censused on Mount Sr. Helens, Mount Adams, and Mount Rainier, Washingron.

Mount St. Helens Mount Rainier

Pine Creek Butte Camp
DBH(cm) DBHGm)

N D ' X S D N D ' S D

Killen Cr.
DBH(cm)

N  D  X S D

Sunrise
DBHGN)

N  D  X S D

Subalpine Fir

Lodgepole Pine

W. White Pine

Whitebarl Pine

Mountain Hemlock
Tsugo mertensiana

Pacific Silver Fir

Noble Fir

Englenann Spruce
Piceo engelmonnii

TOTAL

t I 0  58  21 .0  15 . I

27 14 \3.r r2.7

76 124 8.4 8.3

72 I17 6.5 6.1

80 63 2t.7 t5.2

36 28 I l .3 I0.3

15 12 7.3 4.7

t47 16 22.2 t6.8

| 24.2 t3.8

I  31 .9  3 .6 6 9.3 t2.3

t9 10 6.9 2.8

8 l3 3.2

158 83

27 2t t9.4 tr.s

2 26.0 7.1

160 125 157 17

'D is density (tees/ha)

TABLE 2. Mean percent cover and height (cn) ofunderstory veseralion al subalpine study sites in $e Southern Washingron
Cascade Mountains. Values in bold and bold italic are not significantly different (P > .05)

160 260

Mount St .  Helens
But te  Camp Pine Creek Killen Creek

X S D

Mount Rainier

Sunrise
X S DX S D X S D

Percent herb cover

Percent woody cover

Height of herbs

Height of woody plant!

2.9 l2.A l3. l
12.8 30.3 24.2
2.7 l0. l  8.6

30.8 36.5 2t.3

2.5

3.9
26.5

10.4
30.3
16.2

8 .7

5.2

34.1
4-8

16.2
8.4

r7.4
13.J
7.9
19.8

aP < 0.001

lodgepole pine (Pinus contorta\. A few western
white pines (P monticola\ and noble firs (A. pro-
cera) were also present. During the 1980 erup-
tions this area received a layer of airborne tephra
as well as tno mudflors near the site. The trees
showed no obvious effect frorn the eruptions. The
sparse ground vegetation, however, was impacted
even though it was under snow when the large
eruption occurred in May. There was some reduc-

tion in plant species diversity and ground cover,
but by 1982 it had recovered substantially (del
Moral l9B3).

The Pine Creek site (elevation 1,650 m) was
also at treeline on the southeast f lank of Mount
St. Helens at the edge of the large Pine Creek
mudflow. The tree species composition and struc-
ture of this area was an ecotone between the up-
per and lower subzones of mountain hemlock
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(Tsuga heterophylla). As at Butte Camp, the up-
per subzone is very nartow in vertical extent
there. The study area was a mixture of several
conifer species dominated primarily by l ive and
lethally-scorched subalpine firs. Pacific silver fir
(A. amabil is) was abundant in the understory of
the lo$er subzone and less numetous rn rne
overstory. Lodgepole pine, which thrived on the
xeric volcanic soils, was important in the upper
subzone. Western white pine and noble fir were
frequent in the lower subzone overstory. Tree
heights varied more than those at any site: at
l ree l ine  suba lp ine  f i rs  and lodg.po)e  p ines  nere
2 m tall whereas 300 m downslope trees were 20
m tall. Cround vegetation was lush in the lower
subzone, being dominated by lupine (Iupizus
la t i fo l !us )  and huck leber ry  ( l /acc in ium
membranaceum)-

The Kil len Creek site (elevation 1,650 m) was
on the north side of Mount Adams in the lower
subzone. The dominant trees ieere subalpine fir
and lodgepole pine. The forest is broken by many
small openings that are densely choked with Z
membranaceum, indicating that the stand rnay
be a slowly-developing fire-related seral stage
(Franklin and Dyrness 1973). The dominant
shrub was I/. membranaceum. This stand has
elements of the Mountain Hemlock Zone of the
upper west slope of the Cascades and the Sub'
alpine Fir Zone typical of the eastern upper slope
of the Cascades. Tree density was intermediate
bet$een the two Mount St. Helens sites.

The Sunrise site (elevation 2,100 m) was on
the northeast slope of Mount Rainier in the up-
per subzone, This subalpine environment dif.
fered from the other sites in that it was at a
higher elevation, the trees ltere arranged in
widely-spaced clumps, and whitebark pine (P.
albicaulis) replaced lodgepole pine. The open
meadows betveen tree clumps were dominated
by a variety of primarily herbaceous plants.

Methods

Trees were sampled by using the poinrcentered
quarter method (Mueller-Dombois and Ellenberg
1974). Forty points were spaced along the bird
point-count route in each study area. Understory
cover was esiimated using a I m square frame
nade of PVC tubing. Four quadrats were placed
I m from the station point marker in the four
cardinal directions, making a total of 48 quadrats
in each studv area.

0riginally, we used the variable circular plot
technique (Reynolds et al. l9B0) to estimate bird
densities. However, we found this method un-
suitable because of logistical constraints, the
presence of uncommon species, and relatively
Iarge numbers of flocking birds for vhich no den-
sity estimate could be calculated. We therefore
es t ima led  re la t i ve  abundance by  a  s la l ion  coun l
method in which we established ll-22 stations
spaced 100 m apart, usually along a rectangular
route. All birds seen or heard during an eight-
minute period at each station were recorded and
a mean detection rate was calculated by dividing
total number of observations by total number of
station counts for six visits. 0bserver discretion
was used to avoid double counting. Preliminary
obsenations were made by Manuwal in I981. All
data reported are for 30 June-30 August l9B2 and
B July-26 August 1985.

Coefficients of species similarity (Ss) were
calculated with the Sorenson equation (Able and
Noon 1976):

Ss  =  2Cl (A  +  B)

where C represented the species common to the
two subalpine habitats, and A and B the number
of bird species in each habitat. Values higher
than 0.50 indicate that the hro habitats are more
alike than different.

We also evaluated the abundance pattern by
using a coefficient of population similarity (Sp)
(Odum 1950):

Sp =  t .O -  E(Pa-Pb)  /  Pa  +  Pb

where Pa is the population ofa species in habitat
a and Pb in habitat b, * lPa and Pb are the
total populations (sum of detection rates in Table
3) in the two habitats. Differences in detection
rates among the four study areas were tested by
using one-way analysis ofvariance. The birds us-
ing our study areas were classified into nine
general foraging guilds similar to those described
by Smith (1982) and Sabo and Holmes (1983).

Results

I/egetation Parameters-9.:rbalpine fir was the
dominant tree species on all study areas (Table
1) and the only species to occur at all study sites.
Lodgepole pine ras a codominant at Butte Camp
and r ras  the  sc .ond most  abundant  spec ies  a l
Pine Creek (except in the lower subzone) and
Killen Creek. Western white pine also occurred
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T A B L E  3 .  S a m p l i n s e f f o r t , s p e c i e s r i c h n e s s , a n d a b u n d a n c e o f s u m n e r b i r d s o f s u b a l p i n e f o f e s r s o f N l o u n t S t . H c l c n s , M o u n t
Adans, and N{ount Railier, Washineron

Caregnr r

trfounr St. Helens
Pine Creek Butte Camp Ki l len Creek

Mount Rainier

Sunr ise

Number  o f  s ta l ion  Counrsa

Total Observations

Tota l  Spec ies

t r {ean Detec l ion  Ra le jSpef  ies

Breed ing  Spec ies

Delec t ion  Rate

Mcan Detec t ion  Rate i  Spec ie , "

160
1354

35
8.53
0.24

t 2
?.55
0.63

184
t2 t-8

43
6.92
0 .16

23
6.5?
0.27

218
1845

44
7.,11
0 . 1 ?

l 8
6.64
0.37

224
1427

30
6.44
0.2t

t 8
5.11
0.32

a Product  o l  the number of  stat ions and lhe number of  v is i ts .
b Iean number of  b i fds dctected per stat ion count.

at three of the four sites. Several other conifers
nere unique to each particular site. Tree density
ranged from 260 trees/ha at Butte Camp to l7
trees/ha at Sunrise (Table l). Mean diameter of
trees was smaller (t = 2.58, P < .001) at Butte
Camp than at the other three sites.

Understory vegetation varied among study
areas (Table 2). Of the study area cover com-
parisons, all but Pine Creek-Killen Creek differed
(t = 1.08, P = 0.28)in rhe arnount of herbaceous
vegetative cover. Furthermore, only Pine Creek-
Kil len Creek (t = 0.005, P = 0.99) and Butte
Camp-Sunrise G = 0.6S, P = 0.52) did not dif-
fer in woody vegetation cover. All but Sunrise-
Killen Creek differed (t = 1.53, P = 0.99) in her-
baceous vegetation height and Butte Camp-Pine
Creek differed (t = 1.86, P = 0.0?) in woody
vegetation height.

Arian Communities-Due to the extreme
variation in breeding phenologies of birds in the
Cascade Range, two analyses of the data were
necessary to better understand summer birds us-
ing subalpine habitats, At the time of our study,
t$o major groups of birds were using the upper
suba lp ine .  These were  (1 )  b i rds  n"s t ing  on  our
study areas and (2) visitors that had already com.
pleted nesting at lower elevations and were
dispersing or migrating upslope. It was, of
course, difficult to identify the breeding status
of individual birds observed. Nevertheless, based
on observations of nests, adults feeding young,
and literature references, we were able to deter-
mine which species were breeding or were most
likely to breed on our study areas. Our analyses,

therefore, wil l f irst consider all bird observations
and then the breeding species.

All birds obsented-During 1982 and l9B5
we observed 55 species on the study areas.
Species richness was highest at Kil len Creek and
Pine Creek and lorest at Sunrise (Table 3). The
reJat ive l l  lox  d i r . r " i t )  o f  these communi t i . .  ras
reflected by avian dominance values (the two
most abundant species as a percent of the total).
These were 59% for Butte Camp, 45% for
Sunrise,39% for Kil len Creek, and 37% for Pine
Creek.

There were substantial differences in species
composition among the four study areas (Table
4). Coefficients of similarity (Ss) $ere low (X =
0.35) for the six comparisons. These low coeffi-
cients reflect the relatively large number of un-
common species detected at each of the sites. For
example, the percentages of all species with
detection rates of 0.05 or less were 6l% for
Killen Creek, 56% for Pine Creek, 54% for Butte
Camp, and 30% for Sunrise (Appendix).

Total detection rates differed (P < 0.001)
among the four study areas. Furthermore, there
were large differences in abundance of individual
species. For example, Clark's nutcrackers and
evening grosbeaks were far more common at
Killen Creek and Sunrise than the sites on Mount
St. Helens (Appendix). Flocking species such as
pine siskin, evening grosbeak, and crossbil ls
showed rvide variation in abundance among the
four study areas.

Pine siskins and dark-eyed juncos were the
most abundant birds, comprising 44% of all bird
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TABLE 4.  Species r ichness and s imi lar i ty  cocf f ic ients (Sp,  Ss) aoong subalpine bi rd popular ions in the southern Washington
Cascade N{ountains

Species Conrnon Sini lar i t t

AI I  species Breeding

All Breeding
Sp

0.71 0.26 0.61 0.39
0.69 0.39 0.?0 0.36
0.63 0.3? 0.63 0.32
0.62 0.37 0.63 0.3.1
0.56 0.33 0.55 0.3?
0.55 0.31 0.45 0.31
0.63 0.34 0.60 0.35

l 1
l 4
1 t
1 I
\ 2
12
1 t . 8

32
26
23
27
30
23
26.8

Pine Creek-Ki l len Creek
Killen Creek Sunrise
Bul t€ Camp'Sunr ise
Butte Canp'Killen Creek
Pine Creek-Butte Camp
Piqe Creek Sunrise

X

obsenations (N = 5904). They were the domi-
nant species in all areas except at Pine Creek in
1982 when white-crowned sparrows were more
numerous,

Breeding birds-Thirty-two bird species
nested on study areas.0n average, there were
lB nesting species at each study area (Table 3).
The four stud-r areas differed substantially in
breeding species composition, having low coef-
ficients of species similarity (Ss) (X = 0.34)
(Table 4). However, when abundance was includ-
ed in the comparisons, coefficients of population
similarity (Sp) were relatively high for all com-
parisons, indicating that nesting populations
were similar in size. The mean breeding species
component was about 44% of all birds detected,

In terms of abundance, low understory and
ground insectivores (LUCI) and tree-seed eaters
(TS) were the largest guilds using these subalpine
areas (Fig. l). These foraging guilds were domi-
nant at all sites except Pine Creek rvhere the TS
guild was depauperate. At Pine Creek few trees
were available for foraging due to the destruc-
tive force of the l9B0 eruption. Pine Creek had
the highest percentage (62) of birds in the LUGI
guild, dominated by dark-eyed juncos and rvhite-
crorvned sparrows. This guild was about 50%
smaller at the other three sites.

Discussion

The particular assemblages of species at each site
were probably the result of habitat strucrure, rree'
seed production, and climate. The harsh weather
conditions typical of the upper subalpine zone
shape the structural features of subalpine forests

(Arno and Hammerly l9B4). Structural attributes
of subalpine and other forests have been linked
with avian niche development (Holmes el al.
1979, Sabo 1980, Maurer and Whitmore l98l).
The large differences in vegetative features could
account for the relatively low coefficients of
similarity among the four areas. Conversely, Pine
Creek and Kil len Creek were most similar in
vegetative attributes and breeding avifauna.

Despite the dominance ofsubalpine fir at all
s tud)  s i te . .  Ihc  p resence o fo ther  t ree  spec ies  un-
doubtedly affected bird abundance as well as
gu i ld  deve lopment .  The presenr -e  o l  p ine . .  par -
ticularly rvhitebark pine and other seed-bearing
conifers support the TS guild. For example, the
Clark's nutcracker is a specialized seedeater that
uti l izes large seeds of pines (Mewaldt 1956, Tom-
back l9?7). Nutcrackers nested only at Mount
Rainier and Mount Adams vhere whitebark pine
occurred on the study area. The large number
of crossbil ls and possibly pine siskins were most
likely l inked with the abundance of seed-bearing
trees. In our study and others (Smith 1980) pine
siskins vere a common element of western sub-
alpine forests. Wiens (1975) and Smith (1980)
found that seed-eating species were the dominant
avian groups foraging in subalpine trees.

The adverse climate and the reduced
resources associated with the relatively small
trees typical of upper subalpine areas in the
Cascades apparently affect the number of birds
that search for insects in tree foliage. There is
a paucity of warblers, f lycatchers, and wood-
peckers in these subalpine forests. The typical
warbler of the subalpine rvas the yellow-rumped,
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Figure I. Histograns shoaing proportion of b;ds in each of nine feeding guilds at four subalpine sit€s in lhe Washi.slon
Cascades. Cuilds are as {ollo*s: OS = omnivore'scavenger, LUGH = low undersrory and ground herbivore, AI :
aerial insectirore, BI = bark insectiyore, N = neclivor€, TFI = lree foliage insectiyore, TS = rree-seed ealer, LUGI
: lo$ unde.storv and sround inseclirore.

which lras observed consistently in all study
areas. Townsend's and the yellow-rumped are the
common warblers dwell ing in the tree canopy of
the higher elevations on the east slope of the
Cascades.

Although flycatchers rvere present, they were
rare, olive-sided being the most common. Ap-
parently the lack of f lycatchers reflects either an
inadequate supply of f lying insects or some un-
favorable structural features of the forests. Fly-
catchers were also uncommon in northeastern
subalpine forests (Sabo 1980, Sabo and Holmes
l9B3) and in the Rocky Mountain subalpine
forests (Smith 1980, Srnith and MacMahon l98l).

Low numbers of woodpeckers are probably
due to small tree and snag size and high wood
density of the slow-growing subalpine conifers.
Although we did not sample bark insects, the
small woodpecker populations may have been
limited by lack of wood,boring insects. Red-
breasted nuthatches, which nested in the study
areas, forage on the trunk and on branches and
needle clusters where they presumably exploit a
different group of insects than woodpeckers. This

PINE CREEK BUTTE CAMP SUNRiSE KILLEN CREEK

A]

T F I

TS

LUGI

may explain why this species was the most com-
mon member of the bark insectivoie (BI) guild
in our studv areas,

Data on understory cover and height did not
explain differences in abundance and guild
development. The LUGI guild was well-developed
in all areas despite wide variation in cover and
he igh t  va lues .  Fur thermore ,  unders to ry
characteristics of Pine Creek and Kil len Creek
were similar, yet there were substantial dif-
fe renr "es  in  abundan, "e  and spec ies  compos i l ion
within the LUGI guild. Why white-crowned spar-
rows were common breeders at Pine Creek and
not at Kil len Creek; and why fox sparrows were
nesting at Kil len Creek but not at Pine Creek re-
mains unexplained. Other habitat features such
as plant species composition or dispersion of con-
ifers may have affected birds using the ground
or understory vegetation.

An interesting distributional pattern was evi-
dent with the purple finch, tvpical of the lower
elevation coniferous forests on the west slope of
the Cascades, and the Cassin's finch, more typical
of the east slope of the Cascades. We observed
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Cassin's finches breeding in all study areas, in-
cluding Mount St. Helens which is west of the
Casr"ade Crest. Purpl. f inches did not o,'cur in
numbers unti l August, after the lowland breed-
ing season. This pattern suggests that the
Cassin's finch is the more typical upper subalpine
red finch of either slope.

Only one species appeared to be strongly
characteristic of one subzone or the other. The
nh ipp ing  spar row l ras  much more  numerous  in
the upper subzone than the lower and nested only
in the upper subzone. The species may be re-
sponding to the mosaic of meadows and tree
clumps. This structural feature is also present in
other Washington state habitats such as the
ponderosa pine forests of eastern Washington,
rvhere chipping sparrows are common.

Finally, the effect of the lB May 1980 erup-
tion of Mount St. Helens on the bird populations
varied according to the amount of devastation.
Butte Camp, which received only a l ight tephra
fall, and where the birds probably dispersed for
a short t ime (Butcher l98l), had a bird commu-
nity with foraging guilds similar to Kil len Creek
on Mount Adams, even though the physical ap-
pearances of the stands differ.

Pine Creek, although out of the area of high
devastation, was nonetheless dramatically im-
pacted by the hot gas eruption of July l9B0 that
scorched the forest. Sorne birds were probably
kil led outright, but the greatest impact occurred
because the vegetation was destroyed. This
resulted in the loss of the tree fo)iage inqeclivore
(TFI) and TS foraging guild substrates and the
dramatic reductions of birds using these guilds
in comparison with the other sites. The few birds
in these guilds were in the lower vertical strata
that escaped the scorching. The avifauna occu-
pying the scorched forest area two and five years
after the eruption was dominated by birds using
the ground and understory vegetation, for exam-

ple, dark-eyed juncos, white-crowned sparrows,
and rufous hummingbirds.

Approximately half the upper subalpine
forests of Mount St. Helens were destroyed in the
lB May 1980 eruption. This eruption instantly
killed the majority of birds present in these areas.
Those bird" included permanenl rcsidpnls. \^ inler
residents, and early migrants. This area will prob-
ably be re-colonized as the vegetation becomes
re-established. Presumably, birds using ground
vegetation and aerial insects wil l colonize first
(e.g., white-crowned sparrow, dark.eyed junco,
mounta in  b lueb i rd ,  common n igh thawk,
(Chord,eiles minor).This process is already begin-
ning but re-colonization of birds in all foraging
guilds, in proportion to the other sites, will prob-
ably take many years.

The subalpine forests of the Washington
Cascadp vo l , .anoes  ra r l  in  t ree  spec ies  compos i .
t ion, structure, and elevational l irnits. Bird
species composition and abundance patterns
show pred ic tab le  pa t te rns  re la t i ve  to
geographical location, general forest structure,
and amount of volcanic disturbance. More
research is justified to further delineate patterns
of distribution and resource use and partit ion-
ing in the upper subalpine forest.
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Appendix.  Detecl ion rates (mean number delecled per s la l ion coond ofsunmerbnds ofsubalpine foresls ofMoun! Sl .  Helens,
Mounr Adans and Mounr Rainier .  Sashinston.

Mount St .  Helens Mounl Rainie.

Pine Creek Butre Camp Killen Creek

Aer ia l  Insect ivorcs (AI)
0 l ive* ided Flvcatcher 0 .14 " . 0.01
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Appendix cont inuedl'
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Mount  S t .  He lens Mount Rainier

Cui ld and species P i n F  C ' . . 1  B u t t .  C , m p  h  l l - n  C r . t Sunr ise

Western Wood-Pewee

Wil low Flycatcher

Weslern Flycarche.
E. diJJicilus

Rough-winged Swallow
S t e lg id r o p te ryx se n ip e nnis

Tree Foliage Insectivores (TII)
Mountain Chickadee

Chestnut 'backed Chickadee

Colden-crowned Kinsler

Ruby-crowned Kinglet

Solitary Vireo

Warbling Vireo
I/. gitr,us

Orange-crowned Warbler

Nashvi l le  Warbler

Yel low.tumped Warbler
Dendrcicd coronata

Townsend's Warbler

Hernit Warbler

Herrnit or TowDsend's Warbler

Pnansa ludo|iciana

Black.headed Grosbeak
P h e u c t icu s ne lano c e p halus

Tree-seed Eaters (TS)

Clark 's Nutcracker
Nucitaca caLumbiana

Red Crossbill

Wbite-wine€d Crossbill

Pine Siskin

0.02

0.66."

Summer Birds

0.01

0.01

0.08'.

0.01

0.01

0.02

0.03"'

0.33"

0 .01 "

0.06

0.01

0.25r'

0.0t

0.03*'

0.03

0.06"

0.21..

0.48r,

0.01

0.20"

0.02'.

0.01

0.04

0.21

0.58'.

0.05

0.02

0.02

0.53.r

0 . t 6 1 *

0 . 1 8

1.30"

0.01

0.01

0.03

0.0r

0.0t

0.39

0 . t  1

3 .41 ' , *

0.0t

0.0t

0.r 1

0 .15

1 .83 . "
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Appendix coniinued

MoLrnt  St .  Helens Mount Rainier

Guild and species P i n e  C r e " k  8 u t t "  C a m p  K i l l e n  C r . p k Sunrise

Pine Crosbeak
Pinicola enucleator

Purple Finch
Carpo&cus putpureus

Cassin's Finch
C. cassinii

Purple or Casin's Finch

Erening Crosbeak
C o c co I hnust e s rc sp e I t inus

Bark Insect ivores (BI)

Hairy Voodpecker

Willianson's Sqpsucker
S p hy rap i.us thyro id e us

Red-breasted Nuthatch

Low Understory and Ground Ins€ctivores
(LUCD

Northern Flicker

House Wren
Troglod.ytes aed.on

Winier Wren
T. ttoglod.ytes

Mountain Bluebird

Herrnit Thrush

Turd.us migratorius

Varied Thrush

Townsend's Solitaire
Myadestes tounsendi

Vilson's Warbler

MacGillivray's Warbler

Chipping Sparrow

Fox Sparrow

Whire-cro{ned Spar.ow
Zonot,ichia Ieucophrys

0.03

0.02"

0.02

0.08

0.05

0.3 I11

0.02

0.09

0 . r8 ' "

0.03

0 . I 9 "

0.09.*

0.51'.

0.05..

0.2t ' .

0.04'"

0.37"

0 .10 . '

.01

0.30.+

0.08+l

0 .18 . '

0.37t.

0.26'.

0.01

0.04

0.041*

0.08..

0.5?+l

0 .3 r . r

0.01

0.03

0.38.-

0.29"

0.01

0. r0 , '

0.33'.

0.03.'

0.050.01

0.04

0.05".

0.72+' 0.01
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a

{ p p e n d i r  c o n t i n u e J

Mount S! .  Helens tr{ount Rainier

C u i l d  a n d  s p e c i e s Pine Creek Butte Clmp Ki l len Creek

Dark-ered Junco

Lo{ UDdersrorr  and Cround Herbivores
(LUCH)

Blue Crouse
Dendragapus ahscurus

N-€crivore! (N)

Black-chinned Hummingtrird
Archilochus alerandri

Cal l iope Hudmingbird

Rufou!  Humminsbird

0nnivore-Scavengets (0S)

Gray Jar
Perisoreus canodensis

Srel ler 's  Jay

carnivores (c)

Sharp-shinned Hask

Unidenti{ied accipiter

Northern Goshawk
A. gentilis

Red-ta i led Hawk

Golden Eagle

Northern Pygmy Oul
Glaucidium gaona

1 .83 . ' 1 .40 ' "

0.07"

0.01

0.43'"

0.0s*'

0.3r - .

0.08.'

0.35'.

0 .10 . '

0.05

0.01

1.06'.

0 . 1 l "

0.07-.

0.0r

0.01

* 'Nested in the studY area.
* ' *Delect ion r l r te {as less tban <0.01.
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