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Bird Communities in Oak Woodlands of Southcentral Washington

Abstract
Thi\ study ras initialcd bccausc lherc \\a! a perccplion !ha! oak !l'(X)dland\ arc uniquc habitars ibr birds. pariculary Neotropical
migranh. The objectives oldris studi $ere to determine species composition and rclalivc abundancc ol bird populadons in oak
and oak-conifer woodlands: and to evaluate the inrpoltance ofthe\e habrtats to nesting birds. This studt' nas undertakcn ncar thc
nonhern linit of the GarD ork habit.rt in Nol1h America. The stud] design consisied of three replicares each of fi\c upland
habitats and thfee riparian hrbit.rts. Seventy-trvo bnd spec ies ( 5 3 Neotropical n igrants and I 9 permanent residenrs ) \{-erc found at
least t \ r iceonihelSstud)\ i res.Therer\erenosigni f icantdi f ferencesinspeciesr ichnesramonguplandhabi ta ls.Ana!crageof
l2 neotropical migrant species $ ere detected fer stud] site in both upland and riparjan arear. Neolropical spccies compised 62{'
of all birds detected. Bird abundance r as highest in sNdr rites !l irh large amounts of smail oak and small pinc i il was lolre sl in
riparian study sires. 

'l 
he rnost abundant species ras ihe Nashville warbler. Bird species cornposirion in thc \!ashing!c'n Carr\' oak

habitat r\as different froln those pfeviousl] reponed ffon Oregon and California.

Introduction

Among the lactors likely to cause avian or other
wildlife population declincs. habitat loss and nrodi-
fication are t$,o of the most important. Birds
strongly associated with l imited habitats have a
higherpotential for population decline than those
affiliated with more widespread habitats. Funher-
more, animals at the l i inges oftheir distributions
have less stable populations (Caughlel' and Sinclair
199,1). The Gany oak (Quen:us garnuna) habi
tathas been threltened by encroachnrent of coni-
fel species. firewood cutting. and livestock graz
ing. Thcrc has bccn conccm that this htrbitat is
critical for birds and other organisms and its loss
would cause significant population declines in
some oak-dependent birds (DeGroot et al. 2000).
ln Califomia. tan oak (.Lithoutrpus tlensiJlorus).
coast live oak (0. dgrrlblia), and Califomia black
oak (Q. kelloggii\ have been decimated by a new
disease referred to as Sudden Oak Death, an
undescribcd Plutophtlnia fungus (Svihra et al.
2001), and Garry oak may become a new host.
Thereforc. undentanding the ecology of the Gany
oak communit,y is now nore important than ever.

This study was initiated, in part. because therc
\ \ r .  r  percep l ion  lh r l  oak  $ t r \d l i lnd .  r r (  un iquc
habitats tbr birds. Klickitat County contains rhe
most extensive examples of oak woodlands le-
maining in Washington. where large areas ofoaks
exist either in pure patches or mixed with coni
fcrs. Ornithologicaily. oak woodl;rnd habitat ap-
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peals to differ from other habilats in Washington
in two ways. First. bird species diversity is high
cornpared with coniferous forests (Manuwal 1991).
Second. it provides the primarv nesting habitat
for oak woodland specialists: the acom woodpeckcr
(M. fornititortrs), ash-throated 1'lycatcher
(Mriarthus tirterascels), and *estern scrub jay
(Aphe locoma cal ifu rni'n). Of these three species.
the u,estern scrub jay may be the most conmon.
The acom woodpecker is linrited to a small colony
nelu Lvle. Washington. at the mouth of the Kl ickitat
River. The ash-throatcd t'lycatcher is found in
various locations in southem Washington from
about Bingen eastw?Lrd where it is primarily found
among oaks (Seavey 1997). WashingLon rcpre-
sents the northcm cdge of its breeding distribu-
tion sinca it is accidental ir Bdtish Columbia
(Campbell et al. 1997).

Several papers descdbe the bird communities
ofoak woodlands in Calitbrnia (Verner and Ritter
19115, Vcmer J987, Avery and Van Ripper 1989.
Block et al. 199:1. Aigner et al. 1998) and Oregon
(Anderson 1970a, 1970b. 1972; Stcrns 1995).
Thcrc are no published accounts of bird commu
nities associated with oaks in Washington.

The Gany oak community. found in Oregon
and parts of nofihem California, extends nonh
into *estem and south-cenfal Washington. Oak
woodlands are patchily distributed in westem
Washington. Oak woodlands remain in the Fort
Lewis area, although they arc threatened by hu-
man encroachment, invasion bv alien plant species



and a history offirc suppression (Tveten and Fonda
1999). Thus, the extensive oak and oak-conifer
forests in south-central Washington represent the
largest examples of oak woodland habitat in Wash-
ington. Thc Klickirat and White Salmon drain
ages are in the heafi of this region. Garry oak
may be found mixed with either Douglas'f ir
(Pseudotsuga menziesil) or ponderosa pine (Plr!,t
porulercstt) insotth centml Washington. Ofpar-
ticular impofiance is the Garry oak woodland
community and its ecotone with the ponderosa
pine woodland. a habitat characteristic of most
of the lower east slope of the Washington Cas-
cades (Franklin and Dymcss 1988). Oak and oak-
conifer habitats provide habitat for birds such as
the $estern scrub jay, that are uncommon else
where in Washington. Charactcristics of the bird
comn.runities of oak woodlands in south-central
Washington are poolly known, and little is known
about the valuc of these woodlands to Neotropi
cal bird species. The objectives of this study were
to (1) dctcmine species composition and relative
abundance of bird populations in oak and oak-

conifer woodlands. and (2) evaluate the importance
of these habitats to nesting Neotropical migmnts.

Study Area

fhe .tud5 wa. conducted ar threc primar) geo-
graphical locations in south-caltral Washington:
1) the White Salmon River. 2) the Klickitat River,
and 3 ) areas near Goldendale (Figure 1). The study
site represented mixes of oak and conifers and
successional age classes. The habitats were se
lcctcd on their general appearance because they
represented the variation that existed within the
oak woodlands in south-central Washington. The
upland areas were divided into the following gen
eral types with three replicates per habitat: large
pine-larye oak (LP-LO): smallpine-small oak (SP-
SO); large Douglas-tirlarge oak (LF-LO); mostly
pure large oak (LO): and mostly pure small oak
(SO). The Klickitat Oak Mapping lnventory of
the Washington Resource Data System (WRDS).
a GIS data bank. providcd by the Washington
Department of Fish and Wildlife (WDFW), was
he lp lu l  in  .e leL  t ing  'ome \ luJ )  u rea \ .

Figure L Location of nudt sjtes in oak $'oodlamd habitat in south-centf.rl l'ashington.
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Methods

F ie  d

The lleld crew surveyed five upland habitats with
thrce replicates in each habitat (n = 15), and three
riparian areas (n = 3.1. The fixed radius point count
method (Vemer 1985, Manuwal and Carey 1991)
was used to obtain an index of bird abundance.
In each of the selccted study sites, an arfay of 10
points spaced 100 m apafi and at least 50 m fiom
the stud)' site edge (except dparian study sites)
was used to determine abundance. species rich-
ness, and species composition. We selected the
Iargest accessible study sites that were represen-
tative of a particular habitat. Nevertheless, sorne
individual study sites were in habitat patches that
did not allow point count stations to be spaced
more than 100 n apat. A bird survey consisted
of tallying all individual birds heard or seen near
each point for 8 min. Surveys usually began within
15-30 min of oll icial dawn. ln 1995 and 1996,
five surveys were made at each study site, begin
ning in late April and ending at about 7 July.

All vegetation was sampled at the l0 birdpoint
count locations. At each point. thc number and
dbh of trees and snags were counted in a l3-m-
rad iu5  r0 .U5 hr  r  c i rcu la r  p lo t .  T ree  spec ic .  com-
position was determined from the l3-m-radius
circular plot data.

Data Ana ysis

I calculated the total number ofbirds detected to
compare bird abundance among different habi-

tats. Birds detected in a study site only once were
omitted fiom the analysis since those birds were
probably either migrants moving through or va-
grant non-brceding birds and therefore were not
represent tive oflhe study sites. I also calculated
the total number and mean number of species
detected pcr study site and then obtained the av-
erage tbr a habitat. One-way Analysis of Vari-
ance (ANOVA) was used to compare differences
in species richness and total detections among
habitats. Square-root tnnsformed mean number
of detections rnd meun nurnher ol ' : 'pecie:' \\ ere
used as the variables. SPSS vl I was used in per-
forming statistical tests. The level of signilicance
for each aralysis was P = 0.05.I used the Jaccard's
sinilarity index (ljs = species in commor/all spe-
cies x 100) ( Muller Dombois and Ellenberg
1974) to compare regional bird communities.
By using the percentage tree composition fbr
each study site,I calculated the Shannon-Weaver
indc \  H =  -p , lop .p .  uhere  p ,  i \  lhe  propor l ion
of individuals in the ith tree species (Shannon
and Weaver 1963) as a simple measure of tree
species diversity.

Results

Descr ption of Habitats

The LP-LO habitat was characterized by widely-
spaced large diameter Garry oilk and ponderosa
pine, trnd sorne bigleaf maple (Acer mu:rophyllum)
in the Columbia Gorge area (Tablc l). Understory
shrubs wcre also widely scattered, although there

TABI-E l. Percent composition olljvc trees and mean diameter ar breasl hcight (cm) (in parentheses) of live lrees and snags in six
habitats in sourh cenlral washington in 1995. Snags $ere trcatcd as a species in calculation ol the diversily indcx.

Largc pine

(n  =  553 l

Smal lp ine-
small oak
(n = t028)

Large iir
large oak
( n  =  3 8 8 )

Pure

(n = 387)

Purc
snall oak Riparian
(n=  l 168 )  ( n=  1092 )

Gtury oak
Pondcrosa pine

Douglas fir

Grand fif
tsigleaf maple
Red aldcr
Cirllon\l ood
Oregon ash
Carry oak snag
Pondero,ia pine snag

Cotton$'ood snag
Unidentified snag
Di\ers i r )  (H )

71 .3  ( r6 .5 )
6.6 (30.5)

10.1 (7.0)

0 .81

80 .7  (  r 0 . l )
18 .6  (20 .5 )
0.7 (30.3)

r5 .9

.r5.6 (lr.9)

28 .1(25 . r )
l : l . l

9 .8  (12 .3 )
2 .2

18 .8

l. '16

98.,1 (21.,1)
r.3 (3.{.3)

0.3

95 . I  ( 10 . i 1 )  67 .0  (  18 .8 )
2.'7 (26.3) ,1.6 (3,1.,1)
2.2 t9.9) 0.3 (1t.9)

2 .5  (  19 .7  )

1 .7  (19 . r )
2 . t  ( 15 .9 )

8 .0  21 .5
l i t . 5
3:l : l
,13.0

0 .42  l . 3 l
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wele occasional clumps. The mean height of Gan)'
olk was 9 m, ponderosa pine 10 m, and bigleaf
mapre o m.

The SP-SO habitathad ahigh density of small
diameter. often clumped Gary oak. Larger di-
ameter and tlller ponderosa pine were mixed with
the oak. Mean tree heights were Garry oak 7 m,
ponderosa pine I I m, and Douglas-fir 13 m.

TheLF-LO habitat was only fbund in theWhite
Salmon drainage west of the other study areas.
Mean tree heights \\ crc grand fir (Abie.r gnTrdi.r)
l7 m, Douglas-fir l4 m, Ganv oak l3 m, bigleaf
maplc l0 m.

LO study sites were in the White Sahron arca
and along the Columbia Gorge. The only trees
species present $ere Gany oak (mean height 10
m), ponderosa pine 6 m. and a single Douglas fir
in onc study sitc. Thcsc study sitcs were open
with little understory.

Study sites of SO contained high densities of
small diamctcr Garry oak with either Douglas-
fir or large ponderosa pine scattered through the
study site (Table 1). Mean height lbr oak \\"as 7
m, ponderosa pine l2 m, and Douglas-fir 8 m.

Riparian vegetation was highly variable trnd
contained morc tree species than the upland study
sites (Table 1). Garry oak and black cottonwood
(Populus trithocarpa) were the most common
species, making up 80c/c of all trees. Other trce
species included ponderosa pinc. Orcgon ash
(Fraxintrs lutifolio), bigleaf maple, red alder (A/ras
,.rrri7), cotlonwood snags, and oak snags.

Highest tree species richness occurred in LF-
LO and riparian areas (Table 1). The LF-LO study
sites (in the White Salmon drainage) consisted
of 437r Ganl' oak. 27clo Douglas-fir, I 3'lc grand
fir. and 9% biglcaf naple. These species nade
up 927c of all the trees. Riparian areas had more
species. but Ganl'oak constituted 64% ofthe total
lree\ pre\enl. The ne\l Inr '\ l  ahunLlanl \ l lccic\ u a\
cottonwood, which constituted l2cl. of the total.
Lo$'est tee species richness wasfbund in LO study
site (Tablc 1). which consisted of large widely-
spaced oaks making up 97c/a ol the tree species
present.

Snags were not a prominent feature of any of
thc study sites, accounting loronly 2% ofall trees
sampled. The lugest percentage ofsnags occurred
in LF-LO study sites (57.) and ripirrian study sites
(4%). but the largest number and largest diam

eter snags occurred in riparian areas. There was
littlc dcadwood on the ground in most study sites.
Despite the general lack ofsnags and forest floor
woody debris, deadbranches andholes in the trunk
were characteristic ofmost Gamy oaks in the study
site. These characters increased with the age of
the tree.

Av an Specles Cornposition and Richness

There were 53 species of Neotropical migrants
and 19 species of permanent rcsidents detected
in the l8 study sites during 1995 and 1996. Ser-
enty-two bird species were detected more than
once in 1995 or 1996 in the l5 upland study sites.
Mean number of species detected per study sitc
was 2l 10.94 (Figure 2). Species cornposition
vaded somewhat among the various study sitcs.
There were no significant diff 'erences in species
richness among upland habitats. The larye amount
of variation among study sites probably masked
any possible significant differences. The total
species detected in each habitat were LP-LO (52).
sp-so (40), LF-Lo (48), LO (58), SO (55), and
riparian (6,1).

Figure 2. ),Junber ol bird species and standard effor al up-
land (n = 15) oak noodland study sitcs in south
central lhshington. 1995- I 996.

In the three riparian study sites. the mean num-
ber ofbird species detected per study site was 25
for both years. The warbler (10 species) and fly-
catcher (6 species) groups contained thc largest
number ofspecies. A complete summary ofrelative
abundance by species in each habitat is available
from the author.

Bird Communities in Oak Woodlands 191

,&30

Ezo

z 5

E
LP-LO SP-SO LF-LO LO SO



Spccics Mean Total Percent ofTotal

Avian Abundance

We detected over6,200 individual birds within
the 50 m radius of the point count stations over
the 2 yr. Neotropical nrigrants madc up 64 12.3
% of birds detected in the 15 upland study sites
and 59 i 3.5 7r ofbirds detected in thc 3 riparian
areas (Table 2). Highest number ofdetections were
in SP SO, LF LO. and SO habitats (Figure 3).
Large pine-large oak and riparian areas had the
lowest  number  o [  de tec t ions .  There  \  r \  no  : \ ig -
nificant difference in birds detected between years.
The dark-eyed junco (.luco fi-rerirclis). Nashville

TABLE 2. Mosi abundant birds in upland Lrllk. oak coniler
lvoodlands and riparian areas ir 1995 and 1996
in South-central \\'ashinglon (top 50cr. Nunbers
are nunber of detectiors <50 ln of poirl count
slation. Percent rclers lo percenrol all delccrions
in eider upland or riparjan habilals.

w arbler (.Ve r n iv o ra r ufi c ap i L I a). ilnd Americiln
robrn (Turdus migrutorlu) were found at all study
sitcs. Thc spottcd towhee (Pipib mac ulatus). \\ est-
ern tanager ( P i run ga ludovic iana), chtpptng spar-
row (Spize lltt pusserina). brown headed cowbird
(Molothru.s ater)- and red-breasted nuthatch (Sl/ta
carutdensis) were found at 73-91qc of all study
sites. The yellow wurbler (Dendroit:u patechia),
song sparrow (Melo.i2l:a melodla), and olive-sided
flycatcher (Contoptrs cooperi) arc examples of
spccics that were found at only 1-2 study sites.

Neotropical nigrants made up over 6270 of
all species detected. The highest percentages of
Neotropical migrants occurred in LP-LO and SO
habitats. Neoffopical migrants were r€presented
by 10 species of warblers and 7 species of f ly-
catchers! warblers made up 2la/o and flycatchers
5% of 6273 detections o\,er the 2 yr. The black-
throated gray warbler (D. rlgresceirs) and Nash-
ville warbler were the most common warblers,
followed by the yellow-rumped warbler (D.
coronatd) or orange-crowned warbler (V celcrc).
Many of the yellow-rumped warblers wele un
doubtedly migrants and not nesting birds. The
Nashville warbler was by fijLr the most abundant
nesting warbler. accounting for alnost half thc
\r'arbler detgctions.

Seven species of f lycatchers were detected
during this study, with differences in the num-
ber of f lycatcher species between habitats and
among study sites within a habitat. Flycatcher
data fbr 1995 may contain some misidenti-
f ications because field observers were unable
l o  J i \ l i n g u i . h  s o m c  o f  t h c  f l 1 . r t c h e r  s p e L i e .
early in the season. Flycatcher species richness

was lowest in the LF-LO habitat.
ln  1996 smal l  numbers  o f
Hammond's flycatcher (Enrpi-
donat hanmondi) and Pacific-
sfope tlycatcher (E. dilicilis) (the
most common flycatcher in LF-
LO) were detected in LF-LO. The
westem wood-pewee ( Contop us
sordidulla) was the most common
and widely-distributed of the seven
species offlycatchers. absent only
in LF-LO study sitcs.

Discussion

Bird species richness was sinri lar
among the l5 upland sites (Figure

Lpland Habitats
Nash!il1e !varbler

Chipping sparrow
Dark-e,vedlunco
Spotted lolvhee
Ycllow rumpcd warbler

Red-breasled rulh.lch
Bro$n headed cc'$bird

333
2lJ5
2.t0
201

t11
1,1I
l2.r

11

23

10 .6
9.0
1 .6

5 . I
1.7
:1.5
3 .9

l t . 5
10 .1

8 .9
1.2

Riparian Habilat
Nasbvillc warbler

Black rhroated gruy sarblcr

Dark-eyedjunco

350

5 3oo

E 1so
F  1 0 0

= ^
LP'LO SP-SO LF"LO LO SO Ripar ian

|q]!!!!r1.1

Figure 3.  Totalmean number ofdetect ions of  upland (n = l5 l  and r ipar ian (n = 3)
srudy sites during 1995 and 1996. Mean\ are for 3 stLrdy sites pef habi-
lat. Flars are standard errof.
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2). even though the sites dillered in tree heights
and average dbh (Tablc l). This similarity was
likely due to the relative lack of verlical habitat
diversity, especially in the large oak stands where
there were few shrubs and oak trees were widely
scattercd. Although species richness was similar.
species composition differed. particularly in re-
gard to the species of flycatchers and warblers.
Spe\ ie. richne.: $ . higher in riprrian s ite. com-
pared with average richness in upland sites (Fig-
ure 2 t. High avian .peeie. riehnes' in riparian areas
was due to the generally higher habitat structural
diversity along riparian eLreas since there were more
shrubs and taller trees, and because the dparian
areas we sampled were linear. thus including a
substantial amount of edge within the 50 m ra-
dius circle of the point count.

Bird abundance was high in study sites dorni-
nated by a mixture of small oaks and small pines,
and stands of almost pure small oak (Figure 3).
These stands had large amounts of edge created
by the clumping oftrees and past tjmber harvest
ing. Species such as thc spotted towhee, chip-
ping sparrow. gmy flycatcher (.E. wrightii), and
dusky flycatcher (E. oDer*o/seri) were common
in such areas. Most of thcse sites had a 1ew scat-
tered large oaks andpines that provided additional
structurxl diversity to the sites. They provided
nesting opportunities for cavity-nesting birds such
as nonhern tlicker (.Colapttrs uuratus') a\d rcd-
breasted nuthatch, and perch sites and nest sites
fol American kestrel (.Falco sparverius).

Our riparian areas had unexpectedly f'ewer
detections than upland sites (Figure 3). Riparian
areas repodedly have higher species richness and
tot.d abundance than adjacent upland areas (Oakley,
et al. 1985). The riparian areas we sampled were

along streams so that the obseNers may have ac-
tually reduced the area they sampled by confin-
ing  the i rdc tec t ions  to  u  i th in  rhe  r ipar ian  rcger r -
tion zone. In many cases, the riparian width was
Iess than the 13-m radius around point count sta-
tions. Riparian areas attracted the red-eyed vireo
(V olivttceus) and yellow-breasted chat (.lcteri.l
L,irens); neither were recorded in upland habitats.
Some other species. such as the Vaux's swift (Table
3) and ash throated flycatcher (Seavey 1997)
tended to be more common near ripanan areas.

Species richness was considerably higher in
vitually all ork woodland habitats compared wirh
any of the age classes of west-side Douglas-tir
studied by Manuwal ( 1 99 1 ) . For example. mean
species richness at the study site level in Dou-
glas-fir forests ranged from 13 in mature study
sites to 18 in old-growth study sites.In oak wood-
land upland study sites, mean species richness
was 21. Seventy-two species of birds were de-
tected in the oak woodlands study. whereas only
34 species were detected in the Douglas-fir study
sites. Raptors were omitted in this comparison.

Although geographical vadation compltcates
comparisons with studies conducted in otherpans
of thc West, nevenheless some notion of the im-
portance of oaks to birds can be gained by mak-
ing such comparisons (Table 3). Compared to
published accounts of bird comrnunities in oak
habitats ofthe Pacific states. only 327. ofthe bird
species in the Washington habitats wele the same
as the Oregon sites and only 6% were the same
as those reported fiom the oak-pine woodlands
of central Califbrnia.

A much higher percentage of the total bird
communi ty  con. i r l cd  o f  \eo t rop icu l  m igranr .  in
oak woodlands than in west-side Douglas-fir

TABLE 3. Snnilrrily ('r )betlveen (;arr) oak bird communilies in south-ceutral Washington and selccled oak habilats in Oregon
and Culiibmia.

Can) oak
soulh central
Washinglon
This nud,"-Cumprf i { rn

Gdrry oak-conifer
\restem Oregon
Anderson 1972

Bluc oak coniler
norlhcmClalilbmia Oak-pinewoodland
Aren'and central California
Van Ripper 1989 Verner and Ritter 1985

Bird species conpr i ! iDg
||)p 50'/. of abundance
(see Table 2)

All bird species in
conmunitr_ recorded at

100

100 31 .5

t2

12 .0

5 .9

Bird Communities in Oak Woodlands 199



habitat.In Douglas fir sndy sites from Mt. Rainier
south to the Columbia River Neotropical migrants
made up 33 ' ;  o l  the  rv ihuna inhrb i t ing  mature
Douglas-fir lblests. and 4-5% of young forests
(Manuwal 1991). The most abundant Neotropi-
cal migrants were the Pacific-slope flycatcher,
hermit Townsend's warbler (D. occidentalis x
townsendi), and dark-eyed junco. ln contrast.
Neotropical birds made up nearly 707c ofall birds
in upland oak habitat I studied. Oak woodlands
provide nesting habitat for large numbers ofNash-
vil le warblers (Tablc 2). Densities ofthis species
in oak woodlands may be higherthan tbr any other
habitat occupied by this species in its westem range.

The oak woodlands ofsouth-central Washington
provide a diverse habitat for birds in general and
fbr three species fbund exclusively or primarily
in oaks. These woodlands are substantially dif-
fercnt in species composition from other forest
habitats (Table 3) and are important fbr several
species of Neotropical birds. Highest overall bird
densities and species richness occurred in areas
dominated by a mixture of small oaks and pines.
Fortunately, this habitat is curently common on
state-owngd lands, however, ccftain areas necd
to be identified and protected as part ofa Neotro-
pical bird management plan.
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