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Abstlact
\Tatershed 10 is a 10.24 ha watershed p-reviously used as an intetrsive srudy site by the OregooConiferous Forest, Biome..projecr of the tJS/lBp ilnternational Aiobgiiri p;gram,.'Through "rhe
use oi.an.esrablrshed trail and gri-d sysrem as well as a srem map ofdl treeigrearer than'i5 cmcDn, + Lq rndrvrdual map unrrs ot ptanr communiries were delimited. These nere grouped into sevenpluflr communures a-od tour habrrat rypes. I map and describe sttuctural vegaatio! characteristics oflheie communirres lor rhe enrire ware.\hed

Introduclion

Compreheosive studies of ecosysrem processes, such as nufiient and carbon flow and
cycling, require thorough basic biological and physical descriptions o{ the system. The
need for the basic suweys or descriptions to provide "state 

variable" data essential to
ecosystem modeling efforts is often unappreciated. Eveo less understood is the potential
use of vegetation or plant communities as a basis of stratifying a srudy area into en-
vironmentally and biologically homogeneous "compartments." Such compartmenrs or
subareas can be particulady useful when dealing with a diverse tract such as a mountain
watershed. Various processes, such as transpiration or photosynthesis, ian be simulated
separately for each compartment, eliminatiog rhe less desirable approach of developing
a single average value for an entire, often highly diverse, watershed.

The basic approach used in describing the plant commuoities and habitat types of
ITatershed 10 (Y/S-10) and the resulting descriptioos are the subjects of this paper.
Iflatershed 10 was an intensive study sire for the Coniferous Foresr Biome project o{
the US/IBP and is the present site for postJogging perturbation studies. The basic vege-
tation survey was an esselrial element in determination of standing crops and in indeo-
rifying environmentally homogeneous areas within this diverse watershed.

There are several purposes to this paper: first, to document rhe approach for others
faced with similar tasks; second, to provide a historical record of the original vegetation
of this watershed which had been clearcut in 1975 as part of further srudies; rhird, to
provide quantitative characterization of the composition and sffucrure of an extensive
area of old-growth Douglas-fir (Prc&d,orraga menzieii) {orest; and finally, to alert in-
terested scieotists to the availability oe an accurate stem map ol a Iarge, conlinuous
forest area together with the associated stem data set.

Sludy Area
\Tatershed 10 is a 10.24 ha watershed located adjacent to the sourhwesterl tip of the
H. J. Andrews Experimental Forest (Fig. 1). Elevations range from 430 m o 670 m.
Slopes average about 45 percent, but often exceed 100 percenr. Soils are classified as
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Figure 1- Lolarion of \Watershed 10, H. J. Andrews Experimental Forest, cedtral western Cascades- 

.f Oregon (Number:highway number of highways generally parallel to maior rivers).
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Typic Dystrochrepts. They typically range {rom gravelly silty clay loams to very gravelly
clay loams, and are derived from volcanic tuff and breccia colluvium parent materials.

Climare is typical of westerl Otegor Cascades with 2300 mm annual precipitation
(75 percent between Ocober aod March ) and common snow accumulation of short
duration. Two years of on-site climatic data show ao average daytime remperature of
21"C for July and OoC for January. Extremes range from 41"C in August to _20. C in
December.

Methods and Terminology

Throughout this paper sevetal classificatiol terms are used which need to have rheir
origins and meanings clarified. The classification system presertly in use is the Habirat
Type system. It is an ecological system which groups similar forest plots into natural
and reasonably consisteot homogeneous unirs of climax forest. Habitat types are defioed
by landform and environmental variables and named by vegetarion variables. The lower
echelon hierarchical units include the community, which is used as either a general term
for discussing different entities or a term which includes a group of stands which ate not
yet advanced enough to consider as climax. The climax forests are called associations.
and each association occurs on a habitat typ of the same name The habitat type includes
all land areas capable of supporting stands of any seral stage which demoostrate the po_
tential of developing to a single climax type. A classification key (Dyrness et at., t9i4)
was used ro identify all map uoits in this str_rdy. Several seral communiries identified in
the key have more than one possibie seral direction so thar slope, aspect, and landform
as vrell as adjacenr vegetation types wete used to determine habitat tvpe of setal com_
muniries. Seral derelopmenr of srand. in Warershed I0 was con,iderecl equivalenc ro
that described by Dyrness et al. (19741 for the H. J. Andrews forest.

A slope-corrected 25 m x 25 m grid system was established as a refereflce system for
the entire watershed. Aluminum corner stakes with number tags were iostallecl at each
grid corner. AI1 rree stems with a dbh rdiamerer breast high-1.37 m) ) 15 cm were
mapped, and tagged wirh sequentialiy numbered aluminum taqs. Dar;lollecrion in-
cluded tree species, dbh, location, and ootes on the uigo, and crown conclidon. Logs and
stumps wete also mapped. Logs and stumps ate mapped within 2 m of rheir actual .lo_
cat ion  (F ig .2 ) .

Vegetatioo mappiog rvas begun in eariy summer using a reconnaissance technique
(Franklin, Dyrness, and Moir, 1970). Species and cover classes q,ere lisred for four
strata within each of the 411I reconoaissaoce rnap units using an opeo legend mapping
system. The size and shape of each unit were determined by understory plant species
aod given the community name in accordance with Dyrness, Franklin, and Moir
(1974). The four strata include: (1) oversmly canopy including marurc oversrory rrees
dgwn o 

l 
dbh of ) 15 cm, (2) understory tree stratum including all size classes (

14.9 cm dbh of species which typicaily attain tree stature in this region and commuoiry,
(3) tall shrub stratum, and (4) low shrub strafum. Herbaceous species were noted
aod inciuded in the map spnbol in instances where it was felt to be an aid to the final
classification of the map unit. Cover $,as esrimated using Daubenmire (19)9) cover
classes. The major planrs of each sffarurn were listed in order of rhei! cover ciomr[ance
follo*'ed by a single digit indicative of the combined cover class of the stratum. Indi-
vidual map units were identified aod drawn on slope-corrected field maps rhloush the
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FigLrrc 2. S3m_plc srem map and vegetation unit map of selected grid sections of \(atershed 10,

H- l .  Andr("5 FxDer imenlal  Fores(.

use of the mapped and tagged uees and the coroef Post numbels of the grid sections'

The area (in ha) of each of the map uoits and the percentages of cover wirhin them

were calcr:lated with the aid of an electronic gtid counting device

In August 1973, 16 samPle Plots were established within rVS-10 to obtain prelogging

data io a study of early succession within habitat types found in the watershed These

successiooal study plots were placed within previously identified and mapped habitat

types in proportioo to the percentage of Watershed 10 area occupied by the rype. Initial

mapping and data from rhese 36 sample plots have been used as the base data for \X/S-10

preh,gging plant communrr y descriprions.

The sample plots were rectaogular, 15 m x 10 m in dimension, slope-corrected, and

oriented parallel to contour. Each plot was permaneotly located by placing metal corner

posts referenced to several tree tags aod/or numbered grid corner stakes. Data collecrion

iocluded the following: (1) Trees: caoopy cover of mature trees ()15 cm dbh) esti-

mated by species; total density of cooifer sapliogs ( I 1 rn tall ( 15 cm dbh ) , species den-

sity; density of conifer seedlings ( )1 m tall) within rePreseotative subsamples of each

plot ( 15 m by 1 m strip above the top, middie, and bottom lines of each plot : 4) m!);

(2) Shrubs: cover and frequency estimated by line intercept along top, middle, and

bottom lines of each plot; (l) Herbs: cover and frequency of herb and moss species

estimated within 45 mictoplots (each 2 x 5 dm tectangles) spaced at 1 m intervals

adjacent to and below the top aod middle plot lines and above the lower PIot line; (4 )

Other: cover of stone. lirter. and mineral soil estirnated within each of the 45 microplots;

lisrs made of plant species in each ptot; Photo Poiots established and photos taken in

summer and fall at each plot ptior to logging; and 16 selected species were measuted for

leaf area index aod biomass data.

Results
The 414 map units were grouped into seven communities: (1') Tuga heterophylla/
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Castanopsi.r chrytophylla (T$e/Cacb), (2) Twga bererophjlta/Rbod,od.endron nzdcro-
phyllum/Gaultheria shallon (.7$e/Rhma/ Gash), (3) Tvga ieterophytla/Rhododend.ron
macrop hyllum/ Berberis nenosa (T she/Rhma/Bene), (4) Tuga heterophylla/Acer cit_
cinatatn/Polytichum muni.tunt. (T the/ Acci/pomu), (5) pseudotwga menziesii/Acet
oircinatum/Berberit nerttov (Prme/ Acci/Bene), (6) pseudoxuga menzieii/Acer cir,
cinatum/Gaultheria allon (fume/Acci/Gafi), and, (7) ripariao ( Fig. 3). The first six
are equivalent o associations and communities of the H. J. Andrews Experimental Forest
(Dyrness el al., 1974) and span most of the low-elevation moisrure gradienr for the
western Cascades. The riparian community is in fact a complex of stream_associated
vegetation types currently under study (A. Campbell, pers. comm.). Each of the com_
munities or habitat types (HT) is described below and its distribution on \x/s-10 is
shown io Figure 3.

The vegearion map does not show ecorones between communities, although thev
are preseor at least to some degree. Observed ecotones between major u"g",u,io"o typ".
wele generally narrow, particulady betvreen the environmentally more exffeme com_
mul;lties (T:he/Cacb and the Ttbe/Acci/poma communities) and any adjacenr com-
munity. Io some cases the ecotolles wete several meters wide as in the gradual transitions
berween setal and climax commuoities on the same habitar rype. Ecotones berween the
T:be/Rhma/Gash ard, the Tsbe/Rhma/Bene habrtat.yp., -. ,r,or. subtle than those

Figure I .  Warershed lO_planr communir ies rnumberedr and Habirar  Types LseDarared bv dark

,ii:i,J;,, r'-'"'1::X%.'.'n"*iyY !;;{?n11,)q;,I'l#{'TtT!il,.,;l.lf I
fi ::'.t!i'=','J'f '19':?il"r1l'rt".;Jl|i(Rhma/Gasir.''ti)+5':rshe/Rhma7

,%&$
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between either of these two communities arrd, the Tthe/Cach or the Tshe/Acci/pomu
communiry. Mapping at small scale, the ecotones could easily be drawn on S/S-10 maps,
but they would be of lirle use in the context of intended uses of the rrrap.

Basically, \75-10 was a mixrufe of old-growth and second_growth stands occurring
on a mosaic of substrates. This variability in soil depth, slope, and aspecr explains io
part the mixing of climax communides such as rhe Trle/ Cach, Tshe/Rhma/Beie, T:he/
Rhma/Ga$, and the T the/ Acci/pomu associatiots wirh seral foresr stancls such as the
Ptme/Acci/Ga$, Psme/ Acci,/ Bene, and po.ions of the riparian communities. Fire his-
tory has undoubtedly played an important role in the formation ancl developmeot of
plant communities within \75-10, as have bark beetles and rvindthrow.

Slope and aspect affect plant community development through their effect on stand
history; for example, fires, which are known ro be e continual source of disturbance in
N7S-10, tend to be both more liLely and more intense on southedy aspects. Fires also
havea greater rotal effect on steep slopes than on gentle slopes. past disturbance, erosion,
and deposirion yield differences in soil depth and quality. The result is a watershed with
a mosaic of different age classed forests having complex historic involvemeoc ro specres
distribution and structure.

A complete listing of \fS-10 trees includes 2g1j stems ) 15 cm <tbh ancl 12 species
as of the summer of 1974 (Table 1). The size class distribution lor pseudotsupa men-
zieii has a. biomodal disribution with peaks in the 10 to 40 cm dbh and 80 ro"120 cm
dbh size class ranges. Factors responsible may inclu<le ioequalities io growth rates of the

:t.":l 
.loy invasion of \fS-10 by pseutlotsuga, and periodic creation of small openings

by disrurbance factors. Disturbaoce is followed by a gradual successional invasion of
PJeudo ugd. A preliminary srage suucture analysis of VS_10 shows much more age
variation than has been suspected for old-growth Douglas-fir forests.

The size class distributiol of Tuga beterophylla has the expected J_shaped clrve
of a climax tree species. The size class distriburion ol T hu.ia ptiiata indicates that this
species was increasing in numbers in er leasc some communities and was alreadv an
important late seral species. Acer macrophylhttn appatently cloes well in earliet stages of
secondary successioo, but competes poorly with conilers in older staocls.

The only orher trees which occurred in large numbers in WS-10 wete Ca$anoptit
chrysopbylla at,d Pi,nus lamberriana, Castanopsit is a hardwood that does not generally
attain a very large dbh: 518 of )26 trees in vS-10 vrere in the 15-30 cm dbh catesorv.
Pinus lambertiana occurred in a variety of size classes io IfS_10 and is genetalli re-
stricred to the more exposed sites. It was frequently found in the Tthe/Cach habitat
type and other environments supporting numbers of pjeud,otrlrga neaziesii rt small as
well as large size classes.

Reproductive size classes were vrell represented in IfS-10 with ao estimated 10,261
stems. The bulk of them (9102) were pse*dokuga menziesii or Tnga heterophylla
(Table 2 ). Table 2 lists reproduction in stems per hectare in order to delve the relative
importance of different species in different habitat types. preu.Jotluga menziesii is more
c1m3on 

fn 
the drier habitats, pariculady the T.raga heterophyllJCa*anopsis cbryto

pbflla and the Tsuga hetetophylla/Rbod.od.endron macropbylium/Gauhheria shallon ha-
bitat types. T:r.ga heterophllla and, to a lesser extett, T huj) plicata were relarively more
important irr the mote mesic habitat rvoes.

In general, the distribution of rree species wirh different ecologic roles strengthens
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the vegetation stratification of the watershed. Peculiarities exist in that Pseadotnga
menzieti,i, is reproducing in faidy large numbets ovel a wider range of the hypothesized
moisrure gradient (Dyrness e, al., 1)74) than is rypical. This apparent aoomaly is
probably the result of sampling, since study plots were placed (where reproductive size
classes were all estimated) within habitat types in order to sample the variation in the
caoopy cove! of each rype. Therefore, open staods wete sampled in each habitat type. It
was the open stands which included large portions of the Ptet/d'ott Ba menzietii rc'
productive size classes.

TABLE 2. Coniier reproaiuciion within iour habilal t}?es o; Watershed 10 (stems pe! nar.

Eabiiai lype

% o l  ws-10 Area (ha)

species
lsrgr  Thula
heteroDhyla plicd{
Seed. SaDl. Seeat. Sapl.

Pinus C{loceilrua
hmhorlhnr alecrrreng
Seed. Sapl. Seed. Sapl.lSeed. Sapl.

Tstrsa heterophylh/
Casirnopsis ehrtsoDlrylla

3 ! r .2  4 .02

Tstrsa heierolhylltt/
Rloalodenihon macrorhyllum/
Grulihe a shallon

3 1 . 1 7  3 . 1 9

Tsuga Ieterorhylla/
lihododandron Innerophylum/
BcrD€r is  nerYosn

1 7 . t 3  1 . ? 9

Tsuga hetcrorlhtlla/
..!.cer chclnalr /
Polystichtrm munitum

1 2 . 0 0  L . 2 4

426 241 190 113

5 ?  4 1 9  3 0 5  2 0 9

3 3  1 4 0  3 0 6  2 8 0

3 1

ttl

1 0 3

33 217 2E3

9 3

1 7

lseed:seeaUincs < l  mtal l ;  sapl . :sapl inss > 1mtal l  and < 15 cm dbh.

Tsuga heterophylla/Caslanopsis chrysophylla associations (Tshe/Cach)
This communiry is the most widespread one on \)/S- 10 (Table 3, Fig. 3) . It is generally
located on both north and south bounding ridges of I7S-10. \Testerly aod southedy
asPects are most commoir The overstory lree straflrm here is typically quite open rela-
tive to other forest rypes common to the area- Over 43 percett of the 0-cover class in
\flS-10 occurs in the Tshe/Cach habitat type. Most of the Tshe/Cach habitat tyPe occurs
beoeath a very sparse primary tree canopy with 92.1 percen! of the communiry haviog
less than 50 perceot cover in this layer.

The canopy of the understory tree stratum is very dense, reflecting the oPen over-
story. Here 31.7 percent of the open uodeistory tree sffarLrm of N7S-10 is in the Tthe/
Cach habitat type. However, a much greater amount of the Tshe/Cacb habitat type
occurs with a deoset understory tree cover-

The T$e/Cach habitat type in WS-10 contains 1138 trees ) 15 cm dbh. Of these,

39 percent arc Castanopsit chr:ophylla,but only eight of them exceed 30 cm dbh. Thirty-
rhree perceo! of the trees arc Pteulolnga menziesii; the species is well represented in
the larger size class as well as reproductive classes. It is the dominant tree species and
its abundance in the reproductive size classes insr:res its presence in late seral stages.
Tuga heterophyLla is another commoo understory conifer.

A good iodicator of rhe xeric narure of this habitat type ls Pinus lambertiana, Eighty-
rwo percenr of the trees of this species occur vrithin the T e/Cacb habitat type of $7S-
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10. Some are over 120 cm dbh, ahhough most are considerably smaller. Other less im,
portant trees in this habitat type include Tb*.ja plicata, Calocedrus decurtens, Acer macro,
phyllum, Taxu breaiJolia, Cornas w.ttallii, ar'd Arbutut menziesii,

Principal understory plant species and rheir cover values are shown in Table 3. The
shrub stratum is dominated by Rhod,odend.toa macrophyLlum followed in importance by
Acer circinatatn in the tall shrubs and Gaubheria $allon followed by Berberis nervosa
in the low shrub layer. The herb layer is poorly developed and is dominated by Xero-
phyllum tenax, Li,nnaea borealis is also a common species. Moss cover is low, but 9 to 12
species are commonly present.

^IheT$e/Cach 
habitar type is similar to both the Prme,Tthe/Cococa ard the Psme/

TABI-E :1. Percent cover oi important plant species wjthin Watershed 10 Habiiar TyDes (from an
alyiic plots) and the riparian zone (Ders. comm_, A. Campbell)_ (i-<0.5% cover mea
sureal; +:present in lrlois ; M:maiure ; R=reprod.),

Thuja

Tshe/Cach Tsh€/ I ihma-cas t  Tsho/Rhma-Bene rsh€/Acc t /pomu Ripadan

}I
P'

1 8 2{,
2 i l

1 5  1 6
5  1 8

1 9

- 4
t 3

l 1
4 2

4 0  1

1 3  3 0

4 9  2 3
E 1 2

1 J 1
7 7

45 25
6 4

I
5
4
1
4
1

-

1 1  1
3 2

4 2 0
1 t

1 ,
1

2 -

2 9  1 $

t 2 5
1 6 8

1 i
8 1 0
2 4

1 8 3
1 4 6

22
E

t
3
4
I
4

1

l

2 7

+
+

+
+

+
+

+
+
+
+
+
+
+
+
+
+
+
+

1 1
6

4 3
1 11 3

M
R

}I
R,

+

+

+

+

macrophyllum M
R

lambertiana trt
R

crysophylla M

Trll Ahrub layer
Acer circinaium

Cornus nuliallii

Taxus brevilolia
Corylus cornuta

Ios. Shrub Lryer
Gaullheria shallon
Berbeds nervosa

II€rb Laycr
Xerophyllum tenax 13
Polysiichum munitum 1
Linnaea borealis 4
Syniheris renilormis t
Copiis laciniala i
Viola sempervirens t
Trillilrm ovaium i
Vancouveria hexandra I
WhipDlea modesla I
O).rlis oregana
Aralia calilornica
Adiantum pealatum
Blechnum spicant
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Hodi habitat type of Dyrness et al. (l)14) in its physiographic location, but the extreme

development of the shrub layer distinguishes theTthe/Cacb habitat type

Tsuga heterophylla/Rhododendron macrophyllum/Gaullhe.ia shallon association
(Tshe/Rhme/Gash)

This habitat type occupies only about 10 Percent of I(S-10 (Table 3, Fig. 3). It is

typically patchy in disribution and located midway berweeo ridgetops and major drain-

ages. It is a mote mesic habitat rype than the Tshe/Caci habitat type (7obel et al.,

197 6) .

The overstory tree stratum is commonly more dense thao that of the Tthe/Cacb

habitat type. Again, the understory tlee stratum is commooly denser than the overstory

strarum with ody 21.1 percent occurring with less than 25 Pelceot cover. The habitat

type contains ao average of 292 ffees large! than 15 cm dbh per ha. Of these,45 percent

are Pseud.otsuga menziesii, which is found in nearly all size classes. The bimodal dis-

tribution o{ Pteudotswga menziesii it this habitat type is similar to that found for WS-
10 as a whole (Table 1). Tree density here is greater than in any other habitat tyPe

mapped.

The understory ffee stratum is dense and composed of conifers and hardwoods.

Ca$anapJit chrltophylla does not play as inportant a role in the toral canoPy cover io

the T she/ Rbma,/ GasZ habitat type as it does in the Tshe/ Cach habitat type. It is largely

replaced by pole and sapling size classes ol Tsuga heterophylla. Floristically, the T:he/

Rhma-Ga:h habitat type is similar to the Tsbe/Cach habitat type. The moderately weli

developed tree layers do not prevent the development of a fairly dense tall and low

shrub layer (Table 3). Rbododenc on macrophyllum dominates the tall shrubs with

Acer circinatatn a common associate. Gaubheria shallox ar'd Berberit nerttosa domiaate

the low shrubs. The herb layer is poorly developed. Linnaea borealiq Xetophyllum tenax,

Cbitnapbila unbellata, ar'd Pollsticbam manirum are the most commoo species, but even

these are found in small amounts.

Tsuga heterophylla/Rhododendron macrophyllum/Berberis nervosa association
(Tshe/Rhma/Bene)

This habitat rype occupies 8.71 percent of \flS-10 (Table 1, Fig. 3). It is located pri-

marily on northwest aspects, and ocors on a variety of slopes. It approximates the cli-

matic clima-r habitat type at low to middle elwations (Dyrness el al., 1974).

On $fS-10 the Tshe/Rhma/Bene qpe has between 1 and 50 percent cover in the

ovelstory tree canopy- However, the understory tlee sffatum is generally quite dense.

TheTthe/ Rhma/Bene habi,tat type contains 265 trees over 15 cm dbh per ha Of these,

47 percent arcTsuga heterophylla, Most of the Trzga is in small size classes. Preutlotrltga

menziesii ls the next most abundant tree and is the domioant uee as it makes up the

total of larger size trees in this habitat type on \(S-10. Smaller size classes of Prcudo'

tsuga menzietii ate also ptesent.

The tall shrub stratum is generally less developed than in the more open Tthe/Cach

ald Tshe/Rhma'Gash habitat types. It is dominated by Rhod'odendron mactophylhtm

atd. Acet circinatum. Vaccinium paniloliam is also common- Betbet'is netvou ar'd

Ga*ltheria shallon dormtate a moderately developed low shrub Iayer. Linnaea botealit

is the dominant herb (Table 3).
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T_suga_helerophylla/Acer cilcinatum/polystichum munitum associations(Tshe/AccilPomu)
This habitat type occupies 11.0 perceor of S7S- 10 ( Table 3, Fig. I ) , almosr all of *,hich
is adjacent to the drainage system in the lower portions of the warershed. Two small
portions of VS,10, one on a bench and the other in a slight depression, have also been
included in this habitat type although they probably more closely resernble a Tsuga
betetophylla/Polyttichum munirum habitat type (Dyrness er at., 1974).

Cover in the oversrory rree layer here is generally moderate. The Tthe/Acci/poma
habitar rype contaios 258 trees over 15 cm dbh per ha in VS-10. Of these,44 percent
are Ts*ga heteropbylla, Agaio, most of the Tsuga are io small sizes. Dominance of
Prcutlotsuga menzie.cii in the overstory uee layer is still evideot. There ate, hovrever.
fewer Jarge rrees per ha in rhis habirar rype.

The tall shrub layet is moderately well developed. Acer circinatum, the dominant, is
parchy io distribution and low in statute. Rhododendron macrophyllum, an occasiooal
associate, is also less robust than thet found in other upland comrnunities. The Iow shrub
stratum is dominated by Berberit neruosa. The herb strarum is dominate<l bv pollr
stichum munitum, and the moss layer shows greater developmeot than in habirat rypes
discussed above.

The mesic natte of the T$e/Acci/Pomt. habttat type is indicated by the dense herb
cover and the high oumber of moist sire indicator species such as po\oichatn munilum,
Oxalit orcgana, V ancoutei,a bexand.ra,Viola rcmpenireu, arrd Blechnum gicant (Znbel
e r  a | . , 1 9 7 6 t .

P_seudolsuga renziesii/Acer circinalum/Berberis nervosa community
(Psme/Acci/Bene)
This community occupies 8.8 percent of \fS-10 (Fig. 3). The prme/Acci/Bene com_
munity occurs adjacent to the Tsbe/Rhma/Beaa community in almost all cases and rep,
resents a seral community within the Tthe/Rhma/Bene habitat type. The overstory tree
layer of the Psme/Acci/Bene community is open and patchy in distribution. The over_
story tree layer is similar to that io the T$e/Rbtna/Bene community in that it has a
small percenrage of the community occurring beneath cover classes 0 ard I. The psme/
Acci/Bene community in \75-10 cootains an average of 257 trees larger thal lj cm
dbh per ha. Here 45 percent ate Tsuga, mostly of small size. There is also understory
PJeulotJ./|gd menzietii, evidence of the open nature of the community. The overstory
tlee sffatum is dominated by scattered old-growth pteadottr.ga menziesii with only a
fyw Tnga heterophylla in the large size classes. Ttuga betero,phylla dominates rhe un-
derstory tree stratum with T huja plicata as a major associate in some areas.

The rall sfuub strarum is dominared by I cer circinatum. Rhod.od,entlron maoophyllum
is colrstant, but with low cover. Low shrubs are dominated by scattered Berbetis ne,cota,
though Cauhhetia shallon is also common. The herb stratum consists of a mixture of
plants common to dry to mesic sites which iodicate that the communlty may occupy
slighdy drier and warmer and more open sites than the climax Tthe/Rhma/Bene coi-
muniry. This fact explains in part why Acet circit at m dominates the typically less mesic
seral stage ol the Tsbe/Rhna/Bene habitat rype rarher that Rbodod.end,ron macro-
p hyllum.

P-seudotsuga menziesii/Acer circinatum/Gaultheria shallon community
(Psme/Accilcash)
This community is the second most abundanr plaot community within VS-10 (Fig. 3).
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It occurs on a variety of slopes and aspects. The Psme/Acai/Ga$ communiry normally

occurs downslope of the Tthe/Rhrna/Gatb or Tshe/Rhma/Bene commun.ities. Like the

T$e/Cach community, the Ptme/Acci/Gasl community has a sparse overstory tree

layer cover. Over 81 percent of this commr:nity has less thao a 25 percent ovelstory cover'

The understory tree layer of the Psme/Acci/Garl community is patchy. The total oPeo
area in the overstory here is 30 percent of the cover class 0 of WS-10. The understory 0
cover class of this community accounts for 51.1 percent of that class on VS-10.

The Ptme/Acci/Gaslr community cortai,ts 222 uees over 1) cm dbh per ha. Tswga

heterophlla ard Pseudotsuga ttenzietii have neady equal densities (38 percent and 36
percent of the rotal, respectively ) . PJe dot; ga nenzieii domlnates in total cover, how-
ever. Smaller size classes are vrell stocked with both Pteudotwga menziesii and Tsuga
beterophylla,

Acer cbcinatum domioates the tali shrub layer. This straaurn may also contain small

amouots of Rhododendran macrophyllam. Gaubheria thalLon occttrs with high cover

values and dominates the low shrub layer, occasionally sharing domioance locally with
Betbetit nentota. Mosses are moderately well developed in the more protected areas but
occut with low cover values.

Riparian Community

The ripariao community is the most Iimited of the seven commuoities in WS-10 (Fig

3). It occurs mainly aloog the stream courses at low elevatioos and adjaceot to the T$e/

Acci/Pomu community. The overstory and understory ttee strata generally have be-

tweeo 25 and 50 perceot cover, providing an oPen appearance. Stem maps show a marked

increase in the number of logs on rhe ground surface within this ar,d the adlacen Tshe/

Acci/Pomu community compared to other plant communities on $?S-10.

The overstory tree stlatum of the riparian type is dominated by PvudorruS.l Tnen'

ziesii and T:uga heterophllla. with local concentlatioos of Acer macrophyllum, Thuja

pLicata, and Alnus tabru. The understory ffee stratum is dominated by Twga hetero'

PhylLa.
The tall shrub stratum contains Acer cfucinlrkm awl Vaccinium parttifoliatn; Arulia

californica also occuts and is an indicator of the ripariao environment. The sparse low

shrub layer has scattered Ga*ltheria shallon ar.d Berbetit nenosa The herb sttatum is

composed of a large number of moisture-loving genera.
Some small ateas of less common commuflities are iocluded in other majol com-

muniries. Ooe of rhese occurred often enough to warrant mention, the XeropbylLam

tendx open (Xete open) type. The "Xete opeo" areas occtlPy 0.73 percent of I7S-10,

or nearly as much as the ripatian community. It usually occuls on open slopes or ridge-

tops or near rock outcrops where soil development is limited. The Xere open tyPe occurs

most abundantly (91.1 perceot of it) within the T:he/Cach habitat type.

Habitat Types
The seven communities have been combined into four habitat types (HT) for stratifi-

cation of the physical envitonment aod vegetation duriog the modeling effort in VS-10

The habitat types are: ( 1) T:he/Cach HT, coosisting of the area occupied by the Tshe/

CacD commnnity; (.2) Tshe/Rhtna/Garl HT, consisring of the combined areas occupied

by the Tsbe/Acci/Gash a*f Tthe/Rhma/Gath commuoities; (3) Tthe/Rhrna/Bene

HT, an area occupied by the Tshe/Rhma/Bene aod the Psme/Acci/Bene communicies;
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and (4) the Tsbe/Acci/Pomu HT, which combines the areas occupied by the Tthe/
Acci/Pamu atd riparian communities (Fig. 1).

The commuliries and habitat types represented in WS-10 are similar ro stands rep-
reseotative of their respective types on other portions of the H. J. Andrews Experimental
Foresr and other western Cascade sites in Central Oregon (Franklin et al., I97O; Frank-
lin and Dyrness, 1973; Dyrness et al., 197 4; Franklin el at., 1972).

Summary

\Tatershed 10 is a mosaic of mature and old-growth stands dominated l>y pseudotruga
'nenzietii. Communiries are those commoo to low elevations itr the Twga beteropbylla
Zone. They span most of the range or gradient in temperature and moisture for this zone.

Seven communities were identified and mapped during this study: T the/ Caclt, Tshe/
Rhma/ G a$, T t he / Rhma/ Bene, T s he / Ac ci/ P omu, P sme / Acci / Gas b, and p nne / Acci /
Beze communities and the riparian vegetation type. These communities are replesenra-
tive of four major habitat types.

Intensive stem and vegetation mapping has yielded numerous data on the structure
and composition of plant communities. These data provide a souod base for environ-
mentally and biologically stratifying the watershed for ecosystem modeling projects.
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