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Abstract
Ve describe two 0regon ash(Fruinus latifolia)plant conmuniiies ar William L. Finiey National Wildlife Refuge in the central
Willamette Valley shich differ in habitar, composition, and structur€. The Ft*inus latifolie/Care' olazprd community type,
rirh many young tr€es (arerage core age 59 years) of snall diameter (average l4 cm dbh), has an open understory of scattered
C. olnapra patches and occupies moist overflow sites. The nore florisrically rich Fruinus latiftlia./Synphoricarpos olbus com
nunity type, with large dianete. (average 20 cn dbh) and older trees (averase core age 72 )ears), has a rhick shrub understo.y
and occupies betier drained, but still noist, sites. Both forest comnunity types are young; hoverer, $e C. obnupla conf':rniry
has rec€ntly expanded into forner ser prairie with cessation of aboriginal burning and hisloric grazing.

lntroduction

Oregon ash (Fraxinus latifulia Benth.) ranges
from northern Washington to the San Bernar,
dino Mountains, California. Forests dominated
by Oregon ash are particularly well developed in
the interior valleys of western Oregon where the
species occupies riparian strips and adjacent
poorly drained bottom lands. Associated moist
site trees are lcer macrophyllum, Alnus rubra,
Populus trichocarpa, and Salir spp., while l6ies
grandis, Pseudotsuga menziesii, and Quercus
garryana may be present on drier sites (Franklin
and Dyrness 1973,Owston in press). Although
seldom extensive, Fratin&s forests are prominent
landscape features, providing a major forest com-
ponent to riparian habitat and benefitting fish,
wildlife, and recreational resources (Frenkel et
ol l9B5), Surprisingly, characteristics of these
forests have not previously been exarnined.

A rnodified maritime climate prevails over the
Willamette Valley with wet, mild winters and
narm, relatively dry summers, and a slight rain
shadow effect. Representative climatic data,
following the standardized system of Walter and
Lieth (1967), are summarized in Figure I for
Hyslop Agronomy Farrn, Corvallis. Based on pre-
cipitation and temperature criteria, surplus
moisture occurs from September to June. In
riparian and bottom land habitats typically oc-
crpietJ. hy Fraxinus, this surplus is accentuated
by seasonal flooding from December to April and
by high water tables in early summer. Potential

anaerobic conditions may occur as suggested by
gleying in soil profi les. A brief drought period
ensues during the summer months when soils
may desiccate for short periods; bur, exrensrve
drought is not present.

Soils of central Willamette Y alley Frarinus
forests are most commonly grouped in the
Waldo-Bashaw association, poorly drained silty
clay loams and clays. The principal soil series
related to the Refuge ash forests is Bashaw silty
clay, a deep, poorly drained soil with mont-
morillonite clays classified as a Typic Pelloxerert.
The black, hear,1, silty clay loam surface layer
reaches depths of between 25 and 40 cm.
Underlying horizons are black to very dark gray
with a layer of silty clay above clay. When wet,
the soil becomes very sticky and plastic. Upon
drying it cracks and becomes very hard
(Knezevich 1975).

One of the best examples of Oregon ash forest
is in William L. Finley National Wildlife Refuge,
l6 km south of Corvallis in the central Willamette
Valley. where Frorinus span. a strip appror-
imately 400 m wide adjacent to Muddy Creek and
Gray Creek and nearby shallow swales and
overflow lands (Figure 2). The trees are thickly
draped by foliose lichens Eaernia prunastri (L.)
Ach.. Ranalina menziesii Tayl.. ( snpa cptutina
Ach., and U, sublloridana reflecting moist at-
mospheric conditions.

Vegetation in the Refuge is typical of the in-
terior valleys of western Oregon (Franklin and
Dyrness 1973); several physiognomic types
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Figure L Cl inograph {or  Hyslop Agronomy tarm, Corval l is ,0regon, fo l lowing the standardized Walter  and Lierh sysren.

mapped bv Exler (1982) are generalized in Figure
2. Oak woodland, dominated by Quercus gar
ryana, has been described and classified by
Thilenius (1968) and is the closest of these types
in structure and composition to the ash forest.
Thilenius identif ied four oak communitv types
in the interior vallevs of western Oregon vhich,
in order of increasing moisture, are: RAas dioer-
siloba; Amelanchier alnifolia/Symphori.carpos
albus; Prunus ad.um/Symphoricarpos albus; and
Corylus cornuta var. californica"/Polystichum
munitum. All are regarded as seral and occupy
well drained slopes and ridges.

Wet prairie, maintained as grassland by
historic fire and grazing, is also considered seral,
b:ur to Fratinus forest (Moir and Mika 1972,
Franklin and Dyrness l9?3, Towle 1982, Marshall
l9B5). These heavily disturbed prairies, dr.rmi-
nated by Deschampsia caespitosa, Hordeum
brachlantherum ancl Carex spp.. conlain man)
alien species and bear l itt le structural resem-
blance to ash forest.
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The Frainus latifolia forest is transitional in
moisture status between oak woodland and wet
prairie. Prior to earh settlement, -FrzLainas forests
fringed almost all water courses in the Willamette
Vallev. The General Lands 0ffice township and
range survey conducted in the Refuge area in
1853, documents a 100 m wide strip of Frat:inus
forest along Muddy Creek. Survey notes and plat
maps are available and were examined at the
Oregon State Office of the Bureau of Land Man-
agement. Additionally, historic accounts of the
Refuge area and old aerial and ground photo-
graphs show many of the present stands more
limited in extent than present. Aboriginal burn-
ing apparently kept I'ra:tinus from expanding in-
to prairie (Habeck 1961, Johannessen et al 1971,
Towle 1982). In the late-l9th century, inrense
grazing by l ivestock replaced fire as a dominant
influence in the Refuge area (Tovle 1982). Cradu.
ally, grazing intensity diminished and, in the
early 1960's, ceased altogether (personal com-
munication John Cornely, Refuge Biologist).



Figure 2.  Vegetat ion of  W. L.  Fin ler  Nat ional  Wi ld l i fe Refuse general ized af ter  Exler  (1982) and locat ion in Oreson.

Unchecked by fire and cattle, ash invaded prairie,
setting the stage for the present vegetation.

The questions addressed in this paper are
based on the above relationships: (l) What are

the structure and composition of ,I'nulnzs forests
in the Finley Refuge? (2) How does the distribu-
t ion  o I  Frar ina .  fo res t .  re la le  lo  the  mois tu re
gradient? (3) What is the relationship between
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lcroriaas forests anrJ Quercus forests? (4) How
does the present distr ibution ref lect historic prac-
t ices of burning and grazing?

METHODS

To gain famil iar i ty with the range in composr-
tion and structure of ash forests, a general survev
of Fraxinus forest distr ibution was f irst con-
ducted throughout the Wil lamette Valley. In
1982, l9 stands were selected in the W. L. Finley
National Wildl i fe Refuge based on their relat ive
homogeneity in habitat,  composit ion,srrucrure,
and adequacy of stand size. Because of i ts ac-
cessibi l i ty and extent, one addit ional stand was
located at The Nature Conservancy Cogswell-
Foster Preservc, l9 km southeast of the Refuge.

Circular, 12.6 m radius macroplots of500 m'?
were located randomly within sclected stands, one
macroplot per stand, and the fol lowing data
recorded for l ivc and dead lrecs: total percent
canopy coveri percent canopY cover by species;
diameter at breast height (dbh) of al l  trees by
species )5 cm dbh; number of "reproductive"

stems per macroplot (stems (5 cm dbh)l number
and dbh of downed dcad wood >5 cm dbh; vigor
class (vigorous, impaired, dead); and height and
increment core-age of two-to-four of the largest
diameter ash trees in each macroplot. Core.ages
were dcterrnincd in the f ield with the aid of hand
lens. Onl,v in a few cases werc mult iple cores
ta lFn  f r om l h .  same  l r ee .  Unde ro to r r ' , " omp" . i .
t ion was recorded from 12, one m' microplots
placed at four, seven, and ten mctcr intervals
along four transects set in cardinal direct ions
within the macroplot. Cover was csl imated for
each species by Daubenmire (1959) canopy cover
classes. Taxonomy and nomcnclature fol low
Hitchcock and Cronquist (19?3). We use the term
'community' to define a general assemblagc of
p lan t s  and  ' commun i t l  t , vpe 'o r ' t ype ' f o r  t he
abstract classif icator_'- unit  comparable to the
plant associat ion.

Prior to anai lsis, mean percent cover lvas
transformed to octave valucs (Cauch l9B2).
Florist ic data were used to classify macroplots
into communitv tvpes with the aid of several
mult ivariate programs including: TAB0RD,
rvhich structures phytosociological data in the
form of an associat ion table based on sample
similarity (Maarcl et al. l97B); CLUSTER, a
pol-ythetic agglomerative clustering program us'

ing a Bray'Curtis dissimilarity measure and a
flexiblc fusion slratcgy, B - 0.25 (Bocsch l9?7,
Keniston l97B); and TWINSPAN, an rteratrve
polythetic divisive technique based on reciprocal
avcraging (Hil l 1979a). Additionally, we analyzed
floristic data with DECORANA, an ordination
achicved by dctrcnded corrcspondence analysis
(Hil l 1979b). Within-communit,v similarity was
determined by an abundance'weighted similar-
ity ratio (Maarcl et al. l9i8).

Species diversit,v was analyzed by PRHILL,
an unpublished computer program developed by
B.  C.  Smi th  lha l  ca icu la le .  jackkn i fe  es t imates
of M. O. Hil l 's diversit,r numbers (Hil l l9?3,
Alatalo 1981, Heltsche and Forrester 1983) for
each communilv typc. By simulation, Heltsche
and Forrester have shown that jackknife
estimates of diversitv permit comparison of com.
munities under a wide variety of plot sizes. Four
measures of diversity are displayed: mean
number of species per macroplot; expected total
number of species in a community type (No); in-
verse of Simpson's diversity index (NJ; and M.
O. Hil l 's evenness ratio (N:/N').

Tree diameter data were grouped in 5 cm
diameter classes and plotted by frequcncy
histograms for each macroplot and subsequent-
ly aggregated by community type. Basal area and
density were determined from measured trees in
each plot. An age-size relationship, calculated
from 60 trees, was used to characterize the age
structure of plant community t,vpes. A variety of
average community characteristics nere assessed
! . i t h  S t u d " n r ' s  t - t e i l  i n  $ h i . h . i g n i f i . a n c '  r ' a s
judged at p =0.05.

RESULTS

P ant  Communi t  es

The Frainus Latlfulia/Carex obnupta and the
Frainus latifuliof Symphortcarpos albus com-
munity types are identif ied based on floristic
classification (Table 1 and Figure 3). Both com-
munity types show a relatively low level of within-
community similarity, averaging 6l percent
(Table 2). This heterogeneity is further demon-
strated bJ spread'out plot distribution in thc or-
dination (Figure 4), thc types being distinguished
more by differences in species abundance than
by species presence-absence. Since classifications
based on TAB0RD and CLUSTER were in close
agreement, onlv the CLUSTER classification is
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TABLE 1 .  Percent  cons tanc- r  and mean per .enr  cove.  in  I r@inus  la t t fo l id  comnun i ty  tvpes .  on ly  spec ies  s i th  a t  leas t  two
percenr .o r . r  i .  a  communi rJ  rype are  inc tuded-

Comnunit,- Iype

Sl ra tum and Spec ies

("=s)

Fn'itus lattfolial
Symphoricarpos albus

{ n =  )
consl . /mean cov.

TREES

SHRUBS
CrdtdcCus dousLasii

Synpltar atpos albus
Lani.erd in,^olu.rata

HERBS

CaLiun t.ilidun

Eleacttotis a.icutars
Ranunculus uncinotus
Stelloria calycantha
0enanthe sarmentosa

Iteronica scutellata

Te ina srandilora

Ceun nacrophyLlun

Pobst i .un nuni tum
P. ri.lc ri.lia saidne ri

100a4

56i T
41t 2
33/ T
331 T
tT

89i36
89t 2
?8i 1
6it  1
6it  2
56i T
33'l2
33/ 4
33/ 3
33i 2
33i T
22i T
22i T
22i T
22i T
l l i  T
l 1 i  T
l l i T

t00/80
27i 6

2it  1
36t 2
91t22
6 4 6
82126
l8/ 3

45/10
64i 4
73i10
55/ 2

l00i 'l
82t 4
271 3
451 1
45/ 8
l 8 i  T
'St 2
6,11t4
551 1

9t 2
82i 3
641 5
6,! 4
55i ,1
55i 3

TABLE 2- Selected fioristic chafacteristics ol FtuainLs LdtifoLia communitr tvoes.a

( n=e )

Cornnruni ty Type
s,ymphoticdrpos atbus

( n = l l )

With in.Conmuni ty Simi lar i l '  (%)

Ntean No. Species per Macroplot

Total  No.  Species Expected in Type (NJ

Inverse of  Sinpson's Divers i t )  Index (N,)

Erennss rnder q!

( N , )

66.1

t3 .7

50.8
s.e. = 3.2

tl.7

0.525

56.8

22.5

66.9

32.9

0.743

"Wi th in  communi ty  s imi la r i t v  i s  based on  an  abundance-we igh ied  s imi la r i i y  fa t io  (Maare l  e ,  d l .  1978) .  D ivers i ry  indexes  are
based on  PRHILL Gee nethods) .
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Figure 4.  Detrended correrpondence analysis ordinat ion of
\L L. Finley National Sildlife Refuge -Fra:iaus
lat{olio macroplots. CLLSTER and lABORD com.
nuni ty dassi f icat ion is  sLiper imposed by s j"mbol .

displayed. Several f loristically different macro'
plots were classified differently by TWINSPAN
nhen compared to the TABORD and CLUSTER
classifications.

The Irorinas LatifoLia/Carer obnupta com-
munity type is marked by low shrub cover (3%)
and high cover and constancy of Corcr obnupta.
Other common species include C. deaeyana,
ELeocharis acicularis, and Calium trifdum (Tahle
l\, Carex obnupta typically grows in dense patch.
es ranging in size from one to several square
meters and exhibits total macroplot cover often
in excess of 60 percent. Bare ground is usually

conspicuous, averaging 23 percent of the plot
area (Table 3). Species r ichness is lower than in
the Symphoricarpos albus type, averaging 13.7
species per macroplot (Table 2). The jackknife

estimate of communitv r ichness, or total number
of species expected in a community type, is 50.8
species and is less than in the S. ol6zs type. The
inverse of Simpson's diversity index is 14.? and
evenness index is 0.525 suggesting a relat ively
simple community with high dominance by a few
spe r " i e . .  The  F rax ina "  o re r . l o r )  canop \  i !  com-
monly closed, reducing summer insolat ion at
ground level. Although no measurements were
made, we observed extended periods of spring
flooding, depressed topography, and soi ls with
high clay content and low permeabil i ty. This com-
munity type is usuall ,v si tuated awav from main
waler courses in overf low lands.

The F ratinus latifu lio./Symp horicarpos albus
community t_vpe has a prominent shrub cover
(Tables I and 3) with Symphoricarpos aLbus,
Rubus ursinus, and Rosa eglanteria having high
cons tanc ]  and  o r  cove r  (Tab le  I ) .  Cha ra " t " r i ' t i .
herbs with high constancy or cover include
Ranunculus uncinatus, Stellaria calycantha,
Montia sibirica, anil Galium aparine (Table l),

Quercus garryana occurs in three plots as a
codominant. The S. o16as community type, with
a within-type similari ty of 57 percent (Table 2),
is less f lor ist ical l ,v homogeneous than the C. o6-
nupta rype (within-type similari ty 66%). Mean
species r ichness per macroplot is 22.5 species.
A jackknife community r ichness estimate of 66.9
species suggests a r icher type than the C o6'
napta type and the inverse of Simpson's diversi-
tv index of 32.9 and an evenness index of 0.737
indicates that dominance is shared by several
' pe . i e '  and  t hp r r  i .  mo re  e rennes .  i n  spe r i e "
abundance than in the C. obnupta community.
The 5. al6as communitv, with a more open
canopy and less flooding than the C. obnupta
community, has a mean bare ground cover per
plot of 2 percent (Table 3). The S. al6zs com-
munity often occupies natural levees adjacent to
streams and margins of the ash forest where i t
abuts agricultural f ields. Both locations are
associated with somewhat coarser teltured soi ls.

-Frarinzs forest plots are ordinated by
detrended correspondence analysis (DCA) yield.
ing four eigenvalues (0.34, 0.1?, 0.09, 0.05).
The principal two ordination axes are displayed
in Figure 4 together with the superimposed

Figxre 3. Ctusrer dendrograrn based on CLUSTER (Keniston

l9?8) usirg rbe Brar Curtis dissimilarily ildex and
f lexib le c luster ing stratega,  B= 0.25.

i

Z t
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TABLE 3- Selected structural characteristics of Fratinus ldrt/oltd planr communil) rypes.

Chara. ter is t i . ( n=e )

Srntphornarpos
ntbus

( n =  1 l )

] {ean Tora l  l  rec  Core .  (9 / , )

Mean Tota l  Shru l  Covcr  (qo)

Mean Bare  Cround (%)

Mran l , i xc r  (%)

Nean No.  Down Dead Trees  (ha  ' )

I lean  Dens.  To ta l  T rees  (ba ' )

Mean Dens.  L ive  Trees  (ha-1)

Mean Dens.  V igorous  Trees  (ha ' )

Mean Dens.  Dv ingrDead Trees  (ha ' )

t r lean  Dens.  S tand.  Dead I rees  (ha  ' )

MeaD Dens.  Reprod.  S ten ,s  (ha- ' )

Mean Srem Diameter  (cm)

t r lean Stand Basa l  Area  (m 'ba ' ' )

Ilean tro:trus Core Age ()rs)

83.9
3 . 1

22.6
53.8
218

2146
ta24
t484
962
626

22i4
14 . I
32.2
59.3

i9.1
70.5
2 .q

6 t'.9
136

t358
1012
818
5 l  I
346
s54
19. t-
31 .4
i2.2

1.66
4.01
3.51
l_80

3.46
3..1,1
3 . l 9
3 .01
2.38
2.98
1 .96
0.25
3.52

a'  indicares ! ieni f icance at  p=0.05

TAB0RD and CLUSTER community classif ica.
t i on .  Lack ing  quan t i t a t i ve  env i ronmen ta l
measurementsJ i t  is dif f icult  to interpret these
a res .  P lo l s  i n  t he  Ca re t  obnup ta .ommun i t y  l Jpc
are on the left of the ordination and S'larpioricar
pos community type plots on the r ight. The prin-
c i pa l  ax i "  IDCA ax i s  l )  ma l  i nd i ca te  pe r . i s t en r "e
of moisture. Symphoricarpos dl6&s stands are
associated with drier and more coarse textured
soi ls characterist ic of natural levees and gently
sloping margins of bottomlands. Figure 5 shows
a  r e l a t i v e l r  r . e a k  p o . i t i v e  r e l a t i o n  ( r . 0 . 5 3 .

p - 0.020) between ash core-age and DCA axis I
score, suggcsting corrcspondcnce between older
ash stands and assumed drier si tes.

Structure

Thr '  t rno  ,  ommuni t ]  l yp"s  a r .  d i . l i nc t  in  t rec
diameter, density, number of "reproductive

stems," and size structure (Table 3 and Figure
6). The Frarinus Latifulio./Carer (,bnupta com-
munity type exhibits many trees less than l5 cm
dbh, few trees greater than 30 cm dbh, and a
moderate number of standing dead trees 5-15 cm
dbh. This structural pattcrn is shown in Figure
6 aggregated for all nine Cai,e, community type
plots. Mean total tree density is 2446 ha'.
Although the proportion ofvigorous to impaired
to dead trees remains about the same in the two

0  s o  1 0 0  1 5 0  2 0 o  2 5 o

D C A A x s l  S c o r e

F igure  5 .  Re la t ion  be t reen de t rended cor respondence ana l .

ys is  o rd ina t ion  pr inc ipa l  a r is  score  (DCA Ar is  1 )

nnd core age of largesl Fro:irzs rrees rn each

macrop lo t .

communit ies (about 6l:13:26 respectively), there
are more standing dead and dovn trees in the
Core.r type than in the Symphoricarpos type.The
Corel plots also have a large number of reproduc-
t ive stems (a mean of 2274 stems ha-') .

The l l  plots al located to the Fraxinus
lat i lol ia SynphorirarpoJ d16us, ommunity t lpc.
on the other hand, exhibit  a more even distr ibu-
tion of stem diameters, fewer trees with diameters
less than 5 cm dbh, a larger number of trees ex-
ceeding 30 cm dbh (Figure 6), a sl ightly more
open canopy, and a fewer standing impaired and
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Figure 6. Tree size distribution in lirdrlnes latiftlidCaret
obnupta atd Fratinus htifulia.lSymphoricarpos
albzs plant  communitx types.  Aster is l  ( ' ) indicates

signi f icant l )  d i f ferent  (p=0.05) s ize crass between
the t {o communit ies.

dead trees than are present in the C, obnupta
community type (Table 3). A total density of l35B
ha I is significantly less than the density of the
C. obnupta community. Although the two com-
muni t i cs  a re  s t ruc tu ra l l )  d is t inc t .  communi t )
basal area, reflecting both diameter and densi-
ty, is not significantly different, 32.2 m2 ha- l
for the Carex and 31.4 rn2 ha-l for the
Slmphoricarpos community.

Coring ash trees is extremely difficult because
of the toughness of the wood; furthermore, trees
older than 100 years frequently had rotted
centers and could not be aged. Because of these
problems, only two-to-four of the largest, and
presumably oldest, ash trees in each plot were
cored. Age sampling nas not representative of
the total forest age structure. A weak positive
relation exists between age and diameter for all
plots (r=0.49, p-0.000). There is a somewhat
stronger age-diameter relationship for the Corer
plots (r=0.60, p=0.0000) than for the Sym-
phoricarpos plots (r =0.4?, p = 0.010). The Carer
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communities with a mean core age of 59.3 years
for the oldest ash trees, are significantly younger
than the Symploricdrpos communities with a
mean core age of at least 72.2 years. Because of
the diff iculty in aging trees older than 100 years,
the relationships presented above are conserva'
tive; in other words, the distinction based on age
between community types is at least as great as
presented.

Discussion

The vegetation mosaic in the Willamette Valley,
consisting of prairie, deciduous forest, and
evergreen forest, has been heavily modified by
rian, both histo call,v and presently (Johannessen
et al. 1971, Towle l9B2). Published studies of
these t \pes  are  fe rn  and the i r  chara , " le r i . t i c . .  en .
vironmental and successional relationships are
only provisionally known (Franklin and Dyrness
1973). Both temporal and environmental gra-
dients are evident. Temporally, wet praure suc-
ceeds to deciduous Fraxinus foresl on poorly
drained moist sites (Moir and Mika 1972, Mar-
shall 1985). Furthermore, following disturbance,
dry sites are occupied serally by dry prairie,
deciduous Quercus garryana forest, and ulti-
mately by Pseudotsuga menziesii foresl-a
somewhat indeterminant successional sequence
(Sprague and Hansen 1946, Franklin and Dyrness
1973). Environmentally, a moisture gradient may
also be recognized in which the sequence wrth
decreasing moisture is marsh, wet prairie, Frar-
in as forest, Qzerczs forest (Boss 1983, Moir and
Mika 1972, Thilenius 1968). In the Willamette
Valley, ash forest appears to have a terminal posi-
tion along the seral gradient and a central posi-
tion along the moisture gradient. Our study of
the composition and structure of Frarinus
latifulia forest in the Finley Refuge relates this
moist forest type to these two gradients.

With respect to the moisture gradient, cen-
tral Willamette Valley ash communities are as-
sumed to respond to differences in inundation and
drainage. Of the two identified community types,
the Carer obnupta type occupies poorly drained
bottom lands, is dense, and exhibits strong
dorninance by small diameter and relatively young
Frotinus tees. The Symphori,carpos ol6as type
is found on natural levees and gentle slopes adja-
cent to overflow areas, is more open, and is
dominated  by  la rger  and o lder  Frc r inas  l rees
than in the Carer lNpe. Lower species diversity



and higher dominance in the Coren type than in
the Symphoricarpos type agrees with observa-
t ions that overf low areas have greater anaerobic
condit ions leading to stressed vascular plants
(Lee et al. 1985).

Compos i t i ona l l v .  t he  F ra r i nus  commun i t y
types were heterogeneous and shared many
species. These types occupv habitats intermediate
in moisture status between clr ier Quercus gar
ryana forest si tes (Thi lenius 1968) and more
hvdric wet prair ie and palustr ine marsh sites
(Moir and Mika 1972, Marshall  1985, Boss 1983).
Understory composit ion of the more mesic Qaer-
cus garryana communit ies shows some, but not
close, resemblance to lhe Symphoricarpos albus
communitv type. The lack of similari ty is prob-
ably because a ful l  range of intermediate stands
between those examined by Thi lenius (1968) and
those reported upon here were nol sampled.
Likewise, ash stands share many species with
nearby rvet prairies, irLduding Spiraea clougLasii,
Crataegus douglasii, Rosa eglanteria, ELeocharis
acicular;s, arrd Carer unilate ralts.

With respect to a seral gradient, ash forest
appears to have a terminal position. Fraxinus
lat l ful ia is the major reproducing tree in each
community. A dioecious species, L lat i ful ia is a
prol i f ic seeder in open stands but reproductive-
ly more l imited in closed stands. Stump sprouts
are common, especial l-v where stems have been
damaged (Owston in press). Ash is recognized as
intolerant to moderately tolerant of shade, yet
the distr ibution of Frainus throughout al l  size
classes in both community types suggests a multi-
ple age canopy with self  replacement. Detai led
age structure, however, was not examined. The
relatively young age and high densitv of the ,I'rat-
inut lat i fol ia/Car.x obnapla communit l  l rpe sug-
gests recent occupancy of the sites. There was
no evidence of cut stumps or rott ing logs. The
more open and older Symphoricarpos lrpe,uith
several ash trees in excess of 100 years and large
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