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Abstract
X e  deso ibe  dre  leget . t ion  o f  the  Oregon ivh i te  oak  woodhnds found on  loo th i l l s  in  th r :  in t r : r io r  ra lL ,ys  o l  * ,uLhw,n .m Or i ,son .

R e c o n n a i s s a n c e p l o t s l t r l u r d l o 5 { m p | i ] | h i ] v C g i ] l a | i o n . c l u s h r ! n . l g r a d n j n r a n a

exannre relalionshits bel{cen @mmunit! Lypi,s" !nd aLr: rornmrnity onrposition to th. .i nlironment. l ive .omn uDitv types $ere

recognized lrom a rlata sct ol 53 plots. l.rur oi Lhr:sc rlnrnrunirl rrpcs uere ordded aloDg a precipitatnr gradient- rhile the fifth

occuLred on r ge lines und rock ouLcrops. l'loristic rtpositnrn and sLrlrrL,k ol thcsc rrx lands harr hor disturbr:d br firt

supPress ion , l i Ies locksr ! , ing .nr | ro ( |UCt iono l ! | j cnsp i : rn 's .andf r r :uoodhar r r l s t - \ t ( iLhourcha lges i l la ldnra lagc l l r r t . l coak

\Lood lands  char lder is l i c  o l  sourh i  On,aon w i l l  r l i n r i r r i sh .

lntroduction

Low eler.ations vithin southwcstcrn Orcgon arc
bounded by oak woodlands, which are transitional
to savannas and grasslands. Thcsc rvoodlands arc
the lor,er elevation l imit [of lorest vegetation in the
region (Waring 1969, l'ranklin and Dvrncss
'19731. (Jucft:ut ganlnna (Oreplon white oak). with
a natural r |ngc from Vancouvcr Island to sorrLh-
em Calilbrnia (Criffin and Critchficld 1972),
dominaLes Lhe loothi l l  and !al ley bottom \rood-
lands. 

'fhese 
oak t'oodlands reflect u clirnatic tran-

sit ion bchrccn mesic lorvlands of the Wil lamette
Vallev anrl northwestern (hegon (r'here Q. ga4r,
{rzar rcachcs opl irnal development), and xeric
lot'lands within thc intcrior vallcvs of northern
California. This unique environment supporls thc
convcrgcncr of taxa common to both California and
Pacilic Nortllvest lloristic pror.inces (Stcbbins and
fi{ajor 1965, Ralen 1977).

Many bottomland stlnds $crc clcarecl frrr
agriculture. Slands on less lertile upland sites have
oftcn bccn Lrt i l ized frrr l ivestock grazing. and more
recentl,v for fucl Nood. Wc assume olrrstorv
canopy structure and composition ofthese sampled
stnnds are nedr prist inc but l i t t lc is known about
original underslorv species composit ion. Distur-
bance from livestock €irazing. firc supprcssion. and
wood han'esLing have initiated the establishment
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of non-native hcrbaceoLrs species that cr)rnpeti l ivelv
displace many of thc nativc taxa.

The objectives of this studv vere to: 1) docu-
mcnl the major plant commonilv tvpes that occupv
these lbothill t'oodlands, determining their com-
position tnd slnrdurc; and 2) intcrprtt thc cnviron-
mental factors influencing their distribution.

Study Area

l l r e  i r r t e l i o r  r e€don  o f -ou lh r re - l e rn  Orego r r  i -  eom-
prised of the Llmpqua and Ro€ge Riveliratersheds
(Figurc 1). Thc arca is a complcx mixtulc of vdl-
l ,  1 . .  f . , o th i l l s -  . r r r J  mur rn t r i ns .  \T : r i n r  m , run tu in
ranges border lhe region on Lhe east, souLh. and
t'est. fhe northern edge of the Umpqua River
t'atcrshid forms the northern boLlndary. Elevations
typical ly range from 150 to more than 1300 m
tithin the region.

The near-Nlediterranean cl irnate is char-acler-
ized by *intcr rains and dry, hot srrmmers (Fig-
ure 2). I'recipitation maps published lbr the area
(l ' rochl ich er al.  1982. NlcNabb et al.  l9B2) show
a q)mple\ pattern of fainshadovi effects. but an
overall trend oi decreasinpl precipitation from north
to south and from t'est to edst. Roseburg (Figure
2) receivcs an annual mcan of 800 mm ofprccipi-
tation, r'hilc Nledford reccires on average onl,v 400
mm. The dry season lypical ly lasts l l re months
(lIa,v-September). Occasiona] liosts can occur
th roughu r r t  mu ,  l r  . , I  t h ,  r ,  r r .  . r l t h , , ' r gh  rn ,  r n  m in i -
rnLlm temperature drops belorv fieezing only at the
Medford station.

The region overlaps por-t ions of boLh the
Klamath l lTountain Province and the Western
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Cascadcs Province (Frankl in and Dyrness 1973),
and is geologically diverse. Important parent
materials includc tuffs and andesites in the West-
ern (lascades Province and metamorphosed sedi-
mFn ts  and  ro l can i " " .  u l t r rmr f i . - .  an , l  p ran i t i , - .  i r r
the Klamath Mountain Province (Wells and Peck
1 9 6 1 ) .

Soils are very diverse, with morc than 50 se-
ries identfied (Stcarns-Smith and Hann 1986).
Soils in the Western Cascade ltrovincc are dassi-
Iied as Xcrumbrepts or Haplumbrepts, rvhile those
in the Klamath Mountain Province lall into a di-
veNe range of suborders relnted to parent mate-
rial (Franklin and Dyrness 1973).

Evergreen forests dominate the regional vege-
tation (Franklin and Dvrness 1973). At lower cle-
vations both evergreen broadleaf spe<ries and
urnifers occur. while at upper montanc and sub-
a lp i ne  e le ra t i un - ,  L ,n i f r r -  a re  t he .o le  l r ee  spec ie - .
Imporlant loiler elevation taxa include conifers
such as: Ae&dotsLgo rnez.:ie-sii (Douglas-fu), ,4Dier
concolor \\\hire fir), Pinru ponderoso (ponderosa

pine), and Calocetlrus decurrenr (incense-cedar)

and broadleaf species snch as:. Quercus ganJala,

Q. kelloggii (California blar:k oal). Arbutus men-
zierii (madrone). and Lithocarpus densiflorus

{tanoak).

Quen:us garyana t's an imporlant woodland and
ibrest species at lolvcr elevations along valley mar-
gins and in the foothills. It may be a codominant
trith Q. kellogpyii, for example, or be the exclusive
rp , .  i r s  i n  r ood land -  t de f i ned  r s . r  cummr rn i t r  t l f r e
'i!'ith trees gcncrally grorving in open spacing t'ith
a  r . " l J -de re lop "d  unJ i  r s ton l .  4 "  a  f n re . t  t r ee .  i t
occurs in association $,ith a variety of broadleaf
and coniferous taxd.

Methods

Sampling N,4ethods

The fiagmented. highly disturbed oak woodland
landscape in southwestern Orcgon possesses spe-
. i a l p roL lem-  f u r  t h ,  t l ,  r e l opmer r t  o fa  \ cge la l i on

classification. We lrcgan by identi{fing potcntial
sample sites using aerial photographs. Each site
lvas \.is;tcd and sampled ifjudpled to be suitable.
Sample criteria includcd (l ) no risible sipps ofcur-
renL or recent li\.estock grazing; (2) no visible signs
of recent firel (3) presence of a mature oveNtory
\,-ith trees at least I00 years old and canopy cover
grertcr than 20 percent (i.e.. a woodland or for-
est) j  and (,1) dominance or codominance of 0.

gotryano 1L the overstory and seedling and sap-
linpl size classcs.

Data at cach plot uere collected using an effi-
cient reconnaissancc-oriented method (Franklin el
al. 1970) similar in many respects to the relev6
(Braun-Blanquet 1963). Each plot was represen-
tatjve of the stand with no obvious vc1;ctation dis-
continuities. A plot consisted of a 500 m'? circle,
within rvhich a complete tally ofall vascular plants
wa.s made. Prcjectcd, relat;ve crown cover wa-s ocu-
larly estimated for each specics. In addition. cnver
for each tree species was estimated in cach of five
size classes (( 1.4 m tal l ;0 < dbh < I dm; 1-3
dm dbh; 3-10 dm dbh; and > 10 dm dbh). Tree
and snag basal area was estimated by prism.
Cener.rl stand composilion and structure was
described by estimating covcr in each of si-r life-
form strata [moss and lichen, herbaceous, lorv
shrub (< 0.5 m), tal l  shrub ( > 0.5 m), reproduc-
t ion (t fees (3 m), and trees greater than 3 ml;
counting species in all strata except mosses and
lichens; estimating relative covcr oI litter; and
measuring thc height of a stand dominant. Nomen-
clature follorvs Munz (1973) and Hitchcock and
Cronquist (1 973).

Physical parameters recorded: elevation, as-
pect. Jope. tupugrrphl t including . lop" po.i t ion
and horizontal and vertical configuration); and
ground cover for loosc rock. bedrock. and bare
mineral soil surface. Annual and dry season (May-

September) precipitation values were inlerpolaled
from isohr.tal Lin". for "ach plot un prc, ipi tut iun
mnps produced by Froehlich et al. (1982) aru)
McNabb er al.  (1982). A 40 cm soi l  pi t  was exca-
vated at each plot to examine the litter laver and
upper soil horizons. Littcr and soil depth were
recorded alonli rvith proportions of gravel and
stones in the upper 40 cm. Soil pH rras assessed
using indicator clyes.

Analyt cal [,4ethods

The principal goal of this study t'a:s to identify plant
community types by examin;ng vegetation data for
clustcr pattern. A communitv type is nn abstract
un i l  o l  r egc l J l i on  l h , r l  i s  t l ,  f i n . d  hv  ph t . i ognomic .
floristic and dominance charncteristics. All stands
assigncd to a community type share a similar phys-
iognomv. flora, and relative dominalrce of compo-
nent spccies. The flora, composed of native and
non-native t;xa, reflect current environmental con-
ditions and may not persist over extended timc.
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Thc traditional phytosociological method of
identilying comrnunitv tvpes in a data set is the or--
dered table (Westhoff and van der Maarel 197{l).
Several computer prograrns now exist Lhat autr:rmate
both the ordering of phytosociological tables and
the identiiication of types within the ordered ta-
ble. A cornputer program called TWINSPAN (Two

Wav l\dicator SPccics ANalvsis; Hill 1979a) rvas
used initially to cluster the data and identify ten-
tative community tvpes. Indicalor spe(:ies analvsis
is a tvpe of clusler analysis. TWINSPAN was used
because ofits speed, elficiency, and ability to han-
dlc large data sets. The initial tvpes t'ere subse-
qucntlv relincd usin€i gradicnt analysis and manual
table-sorting techniques. Eight initial types were
interpreted from the TWINSPAN results. Exarni-
nation of the lloristic data in ordered tables (pro-
gram ASSTAB, rvritten by B. Smith), the
cn\.ironmcnt data (elevation, aspect, annual,
preeipitat ion. etc.) and thc displav of data in ordi-
nalion spacc resulted in thc collapsc of thc cight
init ial  types into f ivc. Thcsc typcs were judged as
being rclativcly distinct. This process of refining
th ,  i n i t i r l  t r p r -  u . i ng  mcn r r l  t echn i r l ue -  i r r co r -
poratcs jutlgmcnt of thc ccological indicator value
ol the species involved. This kind of judgmcnt can-
not be incorporated ir l to the al l tomated tools that
onlv use the species abundance data. As such. this
process becomes more aft than science.

Dctrcndcd corrcspondence analysis (D(iA),
as implemcntcd in the computel plogram
DECOR{ \ {  (T l i l l  l qTqL ) .  s r s  r r s ,  d  i n  ,  ommr r -
nit,v t,vpe designation to determine fadors influcnc-
ing community distribution. Ordinations of Lht:
indir.idual plot data rvere used to help refine the
classilication. Each plot rvas codcd according tcr
the communitv trpe to rvhich i t  was al located,
t he reh r  a l Jn r r i r r g  r i sua l  i n -p - ,  t i un  ' , | .  ,  ummr rn i t r
tvpe dislr ibul ion in ordination space. Oncc com-
munitv type membership was finalized. ordination
of compositc data (the average abundance o[ all
species that occnr in the individual plot data as-
siEued to a speci l ic community type) examined
relationships beti{een lypes in an attempt to un-
derstand the underlving factols controlling the dis-
tribution of types. Each type in the final
classification was represented bv one composite
plot. Ordination scorcs from the composite ordi
nations were rank corrclatcd, using Kendall's tau
(Crieg-Smith l9B3). r'ith physical variables
prccipitation (annual and drv season.i and elela-

tion to identify potential underl,ving deterrninanls
ol vcgctdtion pattcrn.

Divelsity, ubiquitv, and simil{r ty patterns i!'ere
analyzed with AID-N (Overton et ol.  l9B7). Rich-
ness and dominance i!'ere the two components ol
, l i r ,  rsiry ,  ' , rmin, J. fu, hne--.rnd , l ,rmin.rnc" r '"r"
calculated |ol cach plot and thcn avcragcd for each
commun;tv typc. Richness. N1. $'as simply cx-
prcssed as numbcr of specics (I l i l l  t  973). N, tas
the dominance index used (Hil l  197i3). and is Lhe
rcciprocal ofSimpson's lambda (Hill 1973). t,biq-
Ll i ty refers to a sel of measures that indcx thc dis-
tribution of individual species across a data set.
Trvo measures ofubiquity were used. The lirst (l-1,)
lvas constancv and thc second (Ur) is calculated as:

/ . -  \ -
. ,  (  i r ' ,  , '
t  z t . ,  :  - ' ; -

?oi
1r'hcrc n is sample size and P is relativized datrrm
for attribute on sample-unit (Overton et al.
l9B7). This cquation is of the same fonn as N,
e\cept that thc summation occurs across all occur-
rences of one spec;es, nhi le f trr N2 thc summation
is across all species in one sample unit. ll. is nor-
mally cxprcsscd. like constancv, as a percentaEie
of sample size:

100
I  2 L r  

:  I  2 L  \  -

*here n is sa.lil. "i,..

Results

Fift,v-three plots containing a total of 8ti species
$ere sdmplcd. Thc species have the lbllot'ing life-
forrn spcctrum: 7 trees. B shrubs, and ?3 herbs
and grasscs. Thc 5 most ubiquitous species (in
descending order) are (J. garnantt, Clnosurus
echinatus (hedgehog dogtail). Rhu:; dixersiloba
(poison-oak), Poa tiuiali,s (roughstalk bluegrass),
ancl Bnmus t:ainatru (California bromc) (Table I).

Eler.ations range frorn 160 to 1000 m. with an
ovcral l  mean of 610 m. Predicted mean annual
prccipitat ion ranges l iom 500 to 1750 mm with
a c:orrcsponcling clry-scason rainfall of l0O to 220
mm. Slope inclinations are gencrallv bclorv 300/o
ancl ha\.e southerly exposures.

C ass fication

Fivc communitv tr'pes are recognized using TSTIN-
SPAN (Tablc l): Quercus €iarnana/Bromus

Oak Woodlands of Southwestern Orcgon 69



TABLE 1. Constancr'' (CoD) and.:b!ra.t,iris[, (r^.P (Co!] iord(rctl qrties' br co"'"'uuiLu t-vpe. Species ordered alphabeti'
.allv {ithh grovthldm stala.

Pseudo^ugu netoiesii

Tree t,lwer

Letu\x:dltL\ nk,tanLl\

Pscudotsugd nemiesii

Quercu; kelloggii

Tall Shrub Larer

Ceanothu cuncaaa

Svl1lutiurpos aLbu-s

Low Shrub Larer

H(rb Lorer

Antlfiscut scartdicnn

CJtutunc dLintrs

E4tnus gtduus

Fcstuca occidentalis

I'terniunt aEihnLnL

Sanicnla grareolit6

t 7 1 3 1 0 t 0

21 t7
21 |
3 5  t 0
1 B  B

100 32
t B  5

2
I 2

6

9:t
100
29
82

Cor

1

;
I

T
i

;

l 5

3 t
t 5

100
t 5

16
fl5
3il

B

a)
I

T

30
100
60

50

2 5 0  1 5 0  7
- ] 0  T l 0  I
3 6 0 5 r 0 7
r 8 0 7 9 0 3

38 100 3'1 100 33
8 2 0 3 ] 0 2 3

B0 ,1
t0 1'
2 0 6
9 0 8
70 LJ

67  tB
100  17
6? l0
3 3 7

r00 s2

; 1
82
21

35

l l l

l 2
6

5:J
()

65

B2

5
I

T

I

3
2

1

t 0
90
20

20

90

t 0
;0

T
1 2
T

T

5
l 2

1 0 0

33

I 2

,I'

T

B 5 9 6 0
1 5  1 3 0
5.1 6 30
85 20 80
1 5  B

62 '.t 60
8 2 0

3 B B I O
20

8 5 t - O

8 T 1 0
5,1 7 60

2il T 60

3 0 7
l 0  T
9 0 7

2

T
20
t 0
T

T

6 7 6
6 7 7

' i l

3 3 7

6 i  l 2

33 1'
33 35

lOrrrrrrcnrrs crprcssot rs pcrcent ol sample size. rt dash inlicates an absent species.
'Cor cr ur cruged ove r nu n ber o l occurrentes. T represents trace values of less than 0.5r/o. .4. dash indicates ar absert sp.i.i.s.
trlliLhcr constanrv gr.{lrr lhrn 15olo and charlcledsti( cover greater than syo or an occurrence wilh coler greater thaD 150l).

catinatut, QuercrL\ gan) ona-Prcudobugo menzic-,;ii/

Elymus gLaw:us (blue wildrye). ()uercus gorrlona/

Clnosunu echinahu, Quercus g1arry antr Ps eudotsugtt

nenzietiil!'e$trca oina (sheep fescue). and Querczr
gonj ano-CeK:ocarpus rontanus (: C. betuloidesl
(bircbleaf mountain mahogany). Floristic difler-

ences bcttecn community tvpcs arc subtlc. duc

to the rridcsprcacl prcr.alcncc and dominance of

n.r lrrr.rLizetl  l rrr.  Qa"r, u'  Eomdrld domincle- or

codominates with Pseudotsttga the overstorv and
reproductivc laycrs (sccdlings and saplings) of

these stands. The understory is gencrallv domi-
nated bv grasses and {orbs t'ith a minor shlub com-
ponent. Each communit,v tvpe is briefly described
belot' in reference to the inforrnation contained in
Tables 1, 2. and 3.

T le  Quen  us  ga r r t n t t n  Bn 'n t r t ,  ,  o t i t t a t t t t
(QUCA/BRCA) comrnunitv type occurs on flat Lo
convcx, mid- and uppcr-slope positions belot'
1000  m  , l ,  r u t i L rn .  T l r i -  i s  t he  J r i e - t  eommr rn i t )

typc, r'ith an average annual precipitation of less
than 6,10 mm. Quercus garnantL dominates the

70 Riegel. Smith, and Franllin



' I A t ] L E 2 . E s L i f a t I . s o i ! l r l a n a l d s t a l d a n 1 r 1 r . r i . L , ' r l l t I , ' r " l ' " ' r , ' l 1 J r ' . l r l ' , r l i r ' ' r n ' r ' t r | , l n r l s o i | i ' a r i a l l | e s b l c o m m u n i r p e .

Ps eu da tsusd,l. nziesii

Cyunt+s

Innnal precip. {mm)'
DF season precip. hnm)2

l  rc  soi l  rucr  (o/oJ

Aciditr (pHf
Codrse frlgmenls lo/ola
Depth {cnr)"

l ;

66?  ( r59 )
t ;  { 1 0 )
31  10 .2 ; l

6.10 t40l
100  [ 0 )

I :J

5 9 6  r  1 7 6 )
1 6  ( 2 0 1

162 (0.4,1)
7fl0 {:1801
130 ( : t0)

6  { l 0 l
3 (61

50 {,r2)
1 . 2  r 0 . 1 )
ai .1 (0.4J

8 l I :J)
2 t o > 1 0

t 0

607 (313)
13  (61

267 t0.20)
850 t22O)
130 (20)

3 {9)
2 (5)

45 L.ll )
LI .0.?)
6..1 (0.6)

6 (6 )

13  to  >  40

(2r;)
(26)

(0.87)
\22O)

{-)

0.7 (0.51
0 ( 0 1

38 {5: l )
.1 (|

6.  t  (0.51
'17 (B)

t 0

702
4J

1.16
890
1 0

,t8.1
2 6

229
1 1 6 0

140

t l50l
( 1,1)

l0.50)
(210)
(20)

soi l  sur l i t ( !  !RI  prcr i lc  rur iuths

;  ( r 2 )
0 . ;  ( l )
26 43.))
I  -6 (0.8r
6 . s  (0 .1 )
26  (31 r
5 t o > . 1 0

0.1 {0.:J)
3 { o

26 ( .11)
i . : l  ( 0 . ; )
6.1 i0.51

; (6)
2i) 1., 'l.0

' T h e e s t i n l a t e . . f o r a s l e c t a r e n r e a l a l d . i u h n : h i s a ' l e a S u h ' o f d ' l . l J n r a t i o n a h n l t L h i ] n l j ! l ' ! s l ) . ( j t i j l s i l i c l

a range of 0 ro 1. .{n i rahe oI 1.0 indi.ates all neasures are nleotnal.
'l'nipitrtion ralues lbr r:rh plot irere interpolated {iom isohrerdines using annual {Froehlich et a|. r982) anil drr season. Ua"--
S . t ) t .dhd l \ I cN lhb  c l  a / .  1982t  pn t iq , iLa t ion  maps.

I  H  .  r l -  l : r -  ' U  .  n  r h -  " 1  n r ' r " r . ,  l o n z o r , .
'Percent of lirst ,10 cn of the nphill soil pit surface ortupied b! .oarse l;agnerts (g.a!el an(l larsrrr.
5 l lp th  r rp rcsscd onL es  a  rangr ' .

overstorr. Other overstory species all hare iess than
35oi conslancr- .  The understorv is charatierized
by a sparsc shrub laver set in a €irass dominated
herbaceous layer. Five of the 11 most cornmon
species in the herbaceous layer arc grasscs. Tm-
portdnt herbrceous trrra include Bmmres, ,4ndrriscrr^s
scarulicina lbur beakchervil). C\zrorarur. Soricr"rlc
grarcolens (sanicle). and Brctdicren pulchelkt
(purplehead bnrdiaea). Common shrubs includc
l iAas and Ceutothus .z/nedtus ( i ! 'edgeleal

ceanolhusl.
'lhe 

Quercus garana/C\nosuru\ e(:hinatus
(QtlCA/CYEC) communitv lvpc occurs at lo$ elc-
vations (i = 596 m) on a varietv of topographic

I ' u . i t i on -  * i t h  780  mm " f  r nnu : r l  p r ' , ,  i p i t . r t i on .

Quercus gamana ck:minates the overstorv lviLh fe$
other tree species prescnt. C_r7ror'rrn6 is thc domi-
nant undcrstory species in this type. Trro other an-
nuals. ,4nt/r/isczs ancl BnLnus moLLis (soft brorne),
are r-elat ivelv important.

The Qaercas ganl una-Pseud,otsu6qa, menziesii/
F c , t u , u  o u i t t u  r Q l  l ; \ . P i \ ' l E  F E U \  r , o n r m u r r i r r

tvpe ocr:urs prirnarilv on vallev bottom or loc-slopc
positions belor l000 m elevation. Annual precipi-
Lat;on {850 rnm) is the ar.eragc for thc voodlands
n'e examined. Quercus gtLryantt anrl Pseutlotsugtt.
codominate lhe o,rerslorv ard repr{xluct;r.e lavc$.
'l'he 

sparse understorv is r:haracterized bv Llr
covcr of RAar, and cithcr fl orina. or !'. occiden-
hli.r (r'estern lcscuc). Othcr comrnon taxr include
Clnosunts, Syntphoricarpos al6zr (whitc snor,;-
bcrrv). and Osnorhirt chilerxis (steet cicel,v).

Tbe Qaenrns gan)otLa-PseudotstLg(r menzic,sii/
E l 'mu"  ! l ou .u '  rQ t  C {  PS \4L  EL r ;L r commun i r \
I ,vpc is thc most mcs;o ofthc tvpes examined. r ' i th
t l r e  h i ch - - t  cnn r ra l  c r r ' l  ' l r r  s cu -un  p r , '  i p i t r t i u r r
(1160 and 140 mrn. respecl ively). This Lvpe oc-
curs at the lo*est elevations (,184 m) o1 the five
cornmunitv tyfes. The o,rerslorv is charactcrizcd
br an opcn canopv of Q. gonlana *ith occasional

Q. kelloggti. Psendotsu6ia is rarelv presenl in the
overstort bul small  nLrmbers are presenl consis-
tcntl,v in the reproductive layers.'l'he underslorv
contains a patchv and variablc covcr of Rlrrrr and

(Jak Woodlands ol Southlestern Oregon 7I
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'.{renge nunber of species per 500 n' plot. The ree la_rer nrclLtde-. -.pecies in both orerstory and reproduction.
' \ rc rasc  N1 ( lnc rs iL r  pcr  500 r r 'pLoL.  lhc  t , . .  la \ { i ,  in t rd rs  spr tn r ; i  t , ,n | , ) \ . rs r ( r \  e rd  repr r r lu r tnn .

a dorsc malr i \  ol  grasses anrl forLs. Comnron
herbs and ppasses include I11rna.s, C.tnosuru-s, I)oc
tt l is gLoneroh (olcharclgrass). and .4ati isrtrs.

The Qzercrrs gornurL CercL)ctltqts montanus

tQt CA-CIi l \ ' lO) communitv typc is a rafr lrpc that
appcals to bc rcstlictcd to riclgcs and rock outcrops
at highel elerat ions (r :  ;02 ml and is rest icted
to soi ls orr si tes with nearlv cloublc the < oarse lrag-
r n c n l  . n n l e n l  n l  l h . . t l r c t  l , l e r r t  r o n r m r r n i t r  t r l r e -
1r 'c dcscribc. I)r,v scason ptccipital ion 1.10 mnri is
the lo\|esi ol al l  cornrnunit!  tvl)es. although annual
prccipitat ion (890 rrn) valucs alc avcragc for thc
llve commurritv lvpes. Qzercur ganlana and Cer-
rrrxra?x! are the mosl abLLndanl comlJonents of the
dcnsc ovcrstorr. Thc undcrstorr, is trpicallv sparsc
and p:rtchv. Shrub-" are unconlmon. except lbr
small rnounts of Rlrur. Tlpical hcrbs includc
llarah oregantLs (Oregon bigroot). Daucu\ pu\illrL\

(fatLlesnake n ced). Eri,ph|lun kurnnL \wo,;1.v
criophvllunr). antl Cu,liunt .rpdrixe icatchllccd
beclstral l.

Re at ionships

T l r e  * i g e r r r a l r r e - , ' f  t l r e  f i u r  a r e -  , ' l  t h - ,  " r n l ' " - i t -

ofdinalion. as c:rlculrted bv DE(iORAN,\ wele (in

o rde r )  0 .417 .  0 .1 : )8 .  0 .004 .  and  0 .000  iF i gu r t :
3). Thc rclat i lc rnagnituclc-. ofthc arcs lcad us to
inte4)ret onlv the lirst tlro and ignore axes 3 ancl
.1. The f irsL a-\ is -refarates the QIIOA-OEN{0 corn-
mtlni lv L! l)e from the oLher l trur tvlres and ref lerts
t l r -  f l n r i - t  ,  d i f f - r - r r ,  ' -  l , c r$ .F r  t l r i :  , , ' n  r r l r r r i t ,
l !pe and lhe othefs. The second axis of lhe ordi-
nal ion appeafs lo orcler lhe corrrmunit l  t lpcs from

relatir.ely rnoi-.t (lorr' scores) to reltrtivelv drv {high
r n r e - r .  T l r e  Q I  

( , {  B B a . {  c n r n n r r r r r i t r  t r n - .
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Dry 160

Moist 0

holcvr:r" docs occur in sites Nilh lower precipita-
tion than the QIICA/CYEC type (Figurc 3). Rcsults
oI lhc rank correlation (Kendall's taz) bet$,een aris
2 sr 'ores and average annual prccipitat ion (1 :

0.8) reinlbrces this interpretat ion. To ftr l thcr pur-
sue Lhe role of reldti\.c moisture in delining vege-
tation patterns within these rvoodlands we rank
corelated .'rdinalidl srrrres fr-om a clata set o{ origi-
na l  1J , ' t  du t r  rm in r r s  t h '  Q l  C  \ ' {  L \ l ( t  comrnun i r r

t t-pe plots) r ' iLh annual and dn- scason prccipita
t i ' , r r  r r l . r , . .  C . , r r " l c t i on .  r , i t h  t h .  f i r - t  a r i r  - r u r t s
lnrm this ordination r lclc "y = 0.73 and l ,  0.6c.
resJrectivclv.

Thc similarity matrir (Table tr). also baserJ on
composite plot data. illuslrales the subtlc diffcr-
ences bell,!een tvpes, as Ic\{ strong dilTcrences are
visi lr lc. Onl,v QL,CA-CENl0 has anv dissirni lar i t ics
with the other tvpes.

B0 120

TABLIi ,1. Percentage similarit"-' anong rotrlrxiLr. sanp c

unils lor erch connnunit,! bpe.

N
' =

()U

o

1 6 0 200
DCA Axis 1

Floristic Diff erences
Figure 3.  l ) . t r i , r l ,d . , , r r r :sponr lorc analvsis (DCI)  ordnrot ion of .onposire sampl+uniLs.  Acmnr ms Iof  rhe commuDin tvpes are:

Qtl(;ArClEC. Qu{tu, snnanalqlosunt cchirans: QUCA/BII(jA. QLer.L\ sarranatBn,nu .dnndrr^r QUCA
PSNL'r'[]il\. ?/.r./-\ A'4nlanu,PsetLdotsuga menziesiilacjru.a or,irur Qt. CA-P-qVriEl.Gl.. Qlezar sdrrane Pseudotsusd
nenzie:iiiEhnuL: gl.auru-:r u l Qt G,\ c[t'to. Quocu: garryanatCerrocarll\ n,nt\nui

40

ITRCAT C\ frc r.'FrOY ELCL CEUo

B H C A  I O O

c\ | . ]c  ;9 100

t'FlO\' 63 ,19 100

Fl l .Gl .  .1, t  11 12 100

CEIIO .18 :17 12 28 t00

'S in i l r iL !  u lu .s  $cre  der i red  usnrg . { ID  N ana l rs is  (Ovcnon

et  aL .  1987 i .
' B n r  

\  V , " , " . r J , a , , " t  B , , . " , . , t , t t a t ' , . ,  n n ' . n i r .  r p p

( . \ l  t . - Q  p , .  , ,  L , t !  , . t r  t  ( , , . . ,  1 n , . , , h n o . . L . , , n a a n t i t , t , t . -

lrli0V - Querrer sonyana PscutiDtsuga Dttbi*iil' estr.a ot in.o

F.t.Gt. - Qu.tr6 Fa.n ana Pseudotsugd npnzietiil f l:ru^ ghu,

. a-\ communil_r lrpe

r l \ l l ' - 0 x {  ,  e 4 , ^ . n 4  t ,  .  u ,  d ' p ]  , , , , a 4 , . , . . n , , , , ' i r \

OUGA/CYEC

QUGA/B RCA

QUGA- PSME/FEOV QUGA-CEMO

QUGA-PSIVE/ELGL
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Structu re

The foLrr  commLrni tv L;-pes inf luencecl  b1- the

I ' r r ,  i f  i t . r t . , , r r  g r . r ' 1 i ,  n t  - h , , r '  + , m ,  '  g r ,  g r r t i , , r r  i n

productivi t l .  l 'he drier {)LGA/B[t( iA and

QI OA/(IYE(i cornrnunitv Lvles hale maiimum ().
ganlzna hcights oI 11 rn cornpalccl lo thc ncsic

QtICA-PS\' lE/FEOV and QtICA-P-sl\{E/ELCL
t1pes. where heights are closer to 20 rn (Table 2).
Corcr bv laver. r ichness. and diversitr  slrorl  l i tLle
tlifierencc bctlccn tvpcs.'lhc onlr' malkcd cxccp-
tion is richness and divelsitv 1r.,r the Qtl(iA (lEllo

t ype .  l h i ch  e rh ib i t  t he  L *es t  r a l ues  o f  a l l  Lvpes .

Discussion

Itrecipitation appeals to be the kev enlironnlent.rl
iirctol golernJng distribution of Q. gomzna lood-
larrr l  crrrnrnLrniLv Lvpes in southu'estefn Oregon. The
signilicant raDL correlaiidrs hetrreen ordination
scorcs and prccipitat ion valucs at both thc in-
t l i v i d r ra l  p l o t  sca le  and  l he  commun i t \  l vpe  s (  e l e
stronglv incl icate LhaL annual precipital ion is a dom-
inant lactor in the distr ibution and composit ion t l1
these toocl lands.

'I 
hc QL GA/}ILCL cornmunitr tlpc rcccilcs thc

highest overal l  l rrer. ipi tat ion- has the highest dir,er-
sitv. and appeArs to have an understorr lith the
srnal lest componcnt of nrtur ' t l l izcd taxi l .

QIICA/CYFIC. thc sccond dricst corn'u' ,r \  r !pc.
has thc largcst nLrmbcr of inlroducccJ spccics. This
t ! t ' F  r  J \  rF t , r - : c r t  - ' \ ' f r l  l , i - t , , r i ,  , . " n r r r . r r r i t '
t \pes lhel ha\e lost Lheir dist inr:t iveness.lue lo pasl
distulbuccs and thc prcscncr of highly compcti-
l i \c n()n-nal i \( '  arrnual grasse.,1. Clttosuru: echi-
ndlLJ, :r non Dative annual firrlss ol loir v:rlue th:rt
thriles in semi nloist soils undcr oaks. also indi-
cates range cletel iorat ion dnd is comnron through-
out thcsc toodlands (Crampton 197,tr).

Querttu gttnyuntt is considcrcd a t l imar spc-
cies on :.eric si tes (trhiLLaler 19ar0. AlzeL and
\Vheeler l982). A long histor'_"- ol distulbancc liorn
l ivcstock grazing. f i r-c sLrpprcssion. anrl  fLrcl worxl
harvest has created an rrnrjerslor\ cnfrenl l !  domi-
naled b\ non- at i !e a| lnrrals. S'. i th the dominance
ol earlv seral LrnclelsLorr la-\a. much ol lhich is
norr native. dillirentiating plant associations be-
conlcs dilficr t in an ccosl'stcm that rras domilratcd
b_"- laLe seral and cl imar l)efennials.

Re ar o'rs1 p to Or'le' Woodra-ds

SoLrlhucslcrn OrcgL'n Q. garnuur rroodlands eco-
logical lr  and f lor ist ical lv appeaf to be lransit ional

frorn Lhose ol Lhe SiillametLe Vallev of northwestern
Oregon ud the Scott and Shasta vallevs of norlh-
,  r n  C . r l i l ; , r r r i . r  rC r i f f n  l q i 7 t .  l h ,  ,  ummur r i r y  npe .
ftrund in south!!ester 'n Oregon receir ing less than
1000 mm urnu:rl prccipitation are more Jike those
occurring in northerr Cali fcrrnia. Thc Q[ICA-
PSNTE/ELCI. Lrpe is more sirni lar to S' i l lamcttc
\ialler u'oocllancl t_,- pes.

Thi lenius ( l96tt) clescribed QuetrrrslRhur on
the most reric sites in the Willamette Vallev, Irom
soulhcrn and $cslcrn aspcds of rnid to uppcl
slopes (0 20%). El_rzrus and C,rrroszrur \rere pres-
cnt in thc undcrstor-r'. l'o thc southwcst. Sugihara
ct ul. lI9B7) dcsclilrc Q. gon-lano 1r'oodldnds on
Bald Hills in Rultood National Park. north*cstcrn
C a l i f , , r l i , .  T h ,  r  , l - , ,  ' l - - ,  f i l , ,  r  \ ,  r i ,
()uen:us/C.t'rutsurus cctmnlunit"- lvpe $hich occurred
on con!c\! southcrlt lspccts urcl r,".as the most
hr:avi l ,r  r l istrrrbed Lv glazing.

S-oodlands that ale most -similar to those lbund
in south$,estern Oregon are liom the interiol val
levs of the [1mpr1u:r lliver Basin. Atzet and
McCrimnron {1990) dcscri lrc a 0ueft1$ taotr\(rn(r/
Frugario rct,,u tar. rr?rlealar planl ass()c;ation thal
occurs on lallev lloors along the North and Soutir
I  r n p q r l r  R i r '  r -  " r  - i r , -  r ' i r h  . h . r l l u r '  - , i 1 .  r i  =  2 3
cm). ,(mith ( l9l i5) describes ().  garnarru plant
cornrnlrnit ies f lom a small  area near the North
[,mpr1ua lliler. His apparent stlategv rfas to sAln-
ple all t,vpes legardless of age ol disturbance.
Sclcral trpcs rcscnrblc thosc found in southrrcstcrn
Olegon inclLrding a Quen:nlRhus/Tueniatherun
.r.?e/z/rl (medusahead)/Clzosrrsrzs tlpe and l
(Ju.eraLs / Rhus / Cm ost/rrA lvpc. l\\'o othcr Qar:rcrl.r
dominated t!pes \rere also l isted l iut dif ier f iorn
those described abore due 1o a dense shrub laver.
These irrclude tlre Quettus-Arhtttu.s/ Nus lCtnosuttts
type. and the Quert:uslRhus/I)rttllis ty'pe.

Fre,  Grazng and Annual  Grasses

Firc'supplcssion is a najor fattor in thr: d,vnarrics
of these toocl larrcls. NIost stands $e sampled were
e\en-size.l  t fees \ l i lh feN scattered larger- in-
clividuals ancl little regenelation. 

'fhis 
rs conslstent

ldth descriptions bv ealiv European settlels that
f ircs lrrc frcqucnt in thc lal lcls. thclcbr main-
tain;ng rnosL ral lev bottornlancls arrcl foothi l ls as
grasslands or open savannas { l'hilenius l968). Ac
tivc f irc suppr-cssion olc'r  thc last ccntrrrv has urn-
\erLecl open salannas and grasslands Lo loodlands.
and init iaLed the recrLriLmenL of conifers (Thi lenius

l968). Atzet and Mr:( i immon (1990i note that l l re

14 Ri, g,r1. Srr i th. . ,n' l  Fnrnkl in



in oal woodlands in the l ,mpclua Rirer drainages
las lrcqucnl prior to supplession. lhese l i res
burned l i th low inlensitv l ,hich confined f ire to
the roodlands, l i thorrt enLcring thc arl jaccnt rJcnsc
frrrcslccl si lcs.

Fire el iminaLcs conifcr scccl l ings ancl uffccts
stem density. iornr. and species cornposition of the
rcmaining ovcr.slon ( l ' lumb and XlcDonald l9BI).
Fire also st irnulates coppice regeneration of Q.
garytnu. This for-m of stand rcgcner'ltion can ]le
more ei l ;ct ive than seedJinEl establ ishrnenL from
acorns (FoNells 1965. Sugihara and Reed 19871.

Livestock grazing in these rtrodlands has in-
f lucrrccd thc proccss of changc bv darnaging or
deslroving oak sprouts. shrubs, and the natire
grasscs r,;hich :rllot'cd rveedv annual grasses to he
.ome estal) l ished. For exarnplc. scasonJong graz-
ing in thc Bald Hil ls ol l lcdr,".ood National } 'ark
lolered species richness by reducinfi the number
oI Lind-" of perennials (Saenz anr] Sawver 1986).
Tn addition. cattle avoided Eqazin€i Cr?osarus, no
cloubL aiding iLs establ ishment and elornrnancc rn
thcsc r,".oodlantls (Saenz ancl Sarwer 1986).
Decreasing l i restrx:k nurnbers or proteding thcsc
rtoocllancls lrom grazing mrw cause aD uclease rl
the number oi pererurid grass species rvith a con-
currenl decrei lse in annuai grasses ( lTrkLner ef ol.
l()83). Brctmu cainatur.s, a natir.e perennial l hich
provicles goocl forage. r i l l  increase under sl iglrt  to
moderate disturbance but is susceptihle to aggres-
si\e coml)et i t i l )n (Crampton 197,tr i .  Somc non-
nativc annuals are such stronEi competitors that
e!en Lrnder cornplete l fotect ion from grazing lhev
cen meinta;n dnrninance.

L l l t l r  - e r t - o t r  g r r z i r -  r na !  L l cc r . a - c  r . t n l ,F t i t : o r l
frrr- soi l  noislurc and nutr- icnts betl 'een unnual
grasses and oak-s. Early gr-owing u' inler annuals
mav gcrrninltc in thc fall ancl begin utilizrtion oi
- n i l  r e -ou lee -  l o l l o r i ng  ade ,qu . r t .  1 ' r ' ,  i 1 , i t r t i , ' r r
(NlatsLrda and N'[cBrir lc 1986" Gordon et ol.  1989).
Rcplacr:mcnt of natir.c pcrcnnial grasses bl annual
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f lola shi i ts the period of soi l  water ut i l izat ion from
l'ebruar,v through Jul,v to l'ebruar:v through l'lay
(Jacksrrn and R(,!  l986. Cordon er al.  1989).
Compuition ibr soil lcsourccs. particularlv $,rter,
shiiis irom a primaril,v spatial pallern to a temporal
patlern (S'elker a'rd NTenke 1987). This mav caust:
seedling suppres-sion in drought vears and mav ar:'
counl. in part.  for thc dccl inc in Q. garlana
regeneration (Reed ancl Sugihara l987).

I'lairrterr:rnce o[ (). garrlana *ood]ands in the
landsr:aqre r l i l l  requirc a(,t i lc man:rgoncnt.
l)rcscribcd burning or thinning is needed to st imu-
late coppicinEl arld reduce competition $ith
crrnifcrs. Crazing rnanirgcrncnt lhat cmphasizes t irn-
ing oi grazing 1o coincide r i th ;rhenologv of un-
dcsirablc annual grasses mar plomote Quel.L.s
seedling esLablishmcnl and fa\or rccrui lrncnt o1
pcrcnnial grasscs. ln thc bald hills of north$'estern
(laliibrnil. concern htrs heightened a-c rnanr oal
roodlands hale succeeded lo conifers because o{
f ire suppression ( l leed and Sugihara I9B7). Ad
dit ional acreage is continrral lv krsl lo agriculturc
and suburban development. Vithout changes in
land managemenl a disl indive fcatur-c ofsouthcrn
Orcgon's landscape t'ill diminish.
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