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Vegetation Characteristics of Alder-Dominated Riparian Buffer Strips in
the Oregon Coast Range

Abstract
\\t crinrncd lhc c1lect\ of hrr\,esring the adjacent lbrc\l r)n lrce regenemtidr. undernor,v dc\ clopnrcnl. rnd o\ erst(n) dlrxnric\
1nnpar ianhu1lcrs l r ipS-andconPlL|edthenNithnndisturbcdr ipui . rncuInl | ln ie\ intheqe{ef ]h
Lltxf.l Sarg.l /onc ol rhe Oregon Corst R.Lnge. All sircs $crc doni rted bi red .rlde. (Arur! /!r/.r Bong.). Salnlonberf. (R,r&r
!/(r tdbll;r_ Pr[\h) \Lus lhe domin nt shrub in these rjpffiarr \\stcns und the onh \lnub specjes to incrcasc \!' ith hu*er creation.
Through lhe chrono\eqLrence of bufer\ igcd 0 lo -12 r-c.rrs. littie fufhef chrnee in orersbr\ conposition of cover rn\ obser\ cd.
Trcc rcgeDeration (\eedlinc\ Iounger than lhc o!crslof) ) $.rs scafce. The alder donri atcd rip,lrim conmunity xppeared lrrlcl)
r .SiSl t tn l t ( )envirnnlent l | .hanscsas\ocia lcd$i lhbeconi Igbuf t .e|st | ips
trec co!er m.r! tre li|nited riier aldcr scrc\ccree.

Introduction

In the Pacific Nonhwest. the extrenely dir,erse
and d1'nanic riparian plant communities that lbrm
a transition between aquatic and upslopc systenrs
(Beschta 1991) are important in regulating habi-
tat qualitl' tbr small nalnmal and amphibian spe-
cies (N{cConrb ct rl. 1993). They also contribule
to the complexity of strean channcls by intro-
ducing woody dcbris ink) the system. thereby il')
creasilg aquatic invertebralc and venebrate habitat
(Gregor)'et l. l99l). Such communities i lre a
najor deternlinant of water quality fol domestic
use (Anthony et al. 1987) and pror.icle ra\\, nrate-
rial lorcorlmcrcial woodproducts. To protecl watcr
cluality and flsh and wildli le habitat during and
tbllorving loggin-q. the state of Oregon in 1972
begin to require forested bulltrstrips rlong streams.
To provide protection ovel the short lcrm. these
lbreslcd strips must maintain their integdt"\; to
provide protection ovcr thc long term. the tbrest
conlmunit) ' must regenerate itself.

In the Orcgon Corst Rlnge. r 'here led alder
(Alnus rubruBong.) is t l 're predominant tree spe-
c ie '  in  r ip : r r r ln . r re r . .  Ihere  hr !  I  been Ieu  a l ten tp t .
to examine the dynarrics ofbutler strips. Aldrus
and Froelich (1988) documentcd thc role of to-
logr lphr  r r r . l  rspe .  t  in  u  ind throu  o l  near  oceJn
butler-strips. After studying succession of Coast
Range alder srands, Hibbs ( 1987) suggesred rhal
alder-dominated bulier strips nighl havc an ac-
celerated or dif lcrcnt successional path\\"ay from
that of dpadan illder stancls contiguous rvith the
adjacent. unharvested lbrest. Even if thc succes-

sional pathway uere unchanged. forcst chrrac-
teristics desinble for watcr, fish, timber and wildlilc
could be lost if hee cover is losl.

Studies of succession in Coast Range alder
stands (Hcnderson 1970. Carlton 1989) have in-
dicated that shrb dominance. especially b1'salmo-
nberry (Rubirs speclaDills Pursh.l. incrcases with
time. and that ffee regencration is generally lack
ing (Minore and Weatherly 199.1). An acccler-
ated succession. through mechanisms likc
windthrou' or increased rales of tree senelcence
could lcad nrore rapidly to the delelopncnr of
this shrub domiraled communitl'. The predomi-
nancc of red l lder and concern that alder-domi-
nrtcJ lore't turl un,-lerg,' nr,,re rJfid \u(c(.\ ion
(Hibbs 1987) in bu1l-er strips make sludv of al-
der-dominatcd riparirn conmunities of special
interest. Studv olthe present vegetation structure
rnd  c ,  ' rn f ,  ' s i t i ,  ' n  u l ' r ip r ' r i l n  bu  l l c r  r t l i p r  . . rn  p r , .
vide evidcncc of the eftects of past pracliccs and
Iolg tenn riparian processes.

This study was made $ithin the \\"estem hcm-
Iock lTsuga hererollr_r,//c (Raf.) Sarg.I and Sitka
sprucc (Picea sitchensis [Bong.l Carr.) zones
(Franklin and Dyrness 1973) ofthc Olegon Coast
Range, a region in which red alder has alwa)s
been a common riparian dominant (HaringLon
et al. 1981). Extcnsive logging in the early part
of this century grcatlv increased the doninancc
of alder in riparian zones as well as on adjaccnt
slopes (Hibbs ct trl. 199,1). Our specific objective
$  r \  t , ,  Je le rnr  inc  l l l (  e l lec t .  on  t r . i  r ' , . !ener i r l ion .
understorydevelopment, and overstorv hrlf\estiltg
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of lbresls adjacent to alder-dominated riparian
forcsls. We sampled a spectrum of buff'er strips
and alder-dominated riparian cornmunities (called
herc "undisLurbed" conmunities) that $ere next
to unharvested tifcsts. Our working hypothesis
was that successioD in alder-dominated buff'er strips
q'ould difler tionr that obscrvcd in untlisturbed
alder communitics. \ l 'e used two approaches:
cxarlination of a chlonosequence of buffer strips.
and a comparison ofbuffer strips rvith undistulbed
riparian forest.

Methods

Sampl lng  S i te  Se ec t ion

The $estern hemlock-Sitka spruce zones cover
much ofthe Oregon Coast Range. Sampiing sitcs
were selected to reprcscnl thc rlnge of tenpera
turc : rnd  pree ip i t : t t ion  in  t l re \e  \euet r t i , r r  / , ' n . . .
and the rangc of geomorphology (unconstrained
and conslrained streans), disturbance type (un-
disturbed streunside vegetation: buffcr strips), and
bufter strip age (0 to 32 years since disturbance).
Gcncral sile characteristics are presented in Table
L The over-story on all sites was conrposed only
of rcd aldel. A streamside terace was present a1
most sites. ranging in width from -5 to 35 m, av-
craging I 1.5 m. Stleam width ranged trom LIJ to
22 n. Slopes ranged tiom 0'10 82', averaging
l9'. There rvas no signil lcant l inear relationship
bctwccn strean width and buller $,idth.

Streamside han est units extended several hun-
dr-ed meters rlong a strcam. Sampling areas se-
lected *ithin these lengths had undisturbcd ho-
mogeneous vcgctiltion ol variable rvidth mnning
a mininurl of 50 m parallel to the strearn. Bu11'er
strips had a ninimutn of one tree evcry l5 n of
stream length. Inti)rnlation \\, as collected liom 54
strcamsidc sites: :1.1 buller strips and 10 undis-

TABLE L Gcneral sitc chaft!lcri\1ics.

turbed sites. A buller strip rvas detined as a ripar-
ian  lh r i . l  c  mrnun i l l  le t ' t  . r l ' te r  up . l , ' p ,  1 , 'gg ing .
an undisturbed site as one in which riparian and
adjacent tbrest trees were of thc samc agc. The
bul'fers were ofthe most simple kind a strip of
trees in which thcrc was no harvesting between
the stream and a clearcut. What we call here "un-

disturbed'sites are stretches efriparian tbrest that
were continuous with and thc same age as thc
upslope forest and rvere selected to include the
range oftree age, stand conditions. and gcographic
disnibution represented among the sample of bu1ler
sites.

P lo t  Es tab l l shment  and Data  Co l lec t  on

Tri,Lnsects 5- to 50-m long were established per-
pendicular to strcam flow (Figure I ). Each transect
extended upslope fiom the stream edge. ending
at thc bufl'er edge on buffer sites. and on undis
turbed sites at 60-m distance or at the cdgc of the
alder comnrunity, whichever came first. Plots of
different size were established along each transect
Iine tbr tallying overstery rlder trees (5 m by 15
nr), shrubs (5 m by 5 m), and herbs (l m by I m).
Overstor1v and shrub plots \\"erc centered on the
transect linc: herb plots were 2 m distant. Over
story pJots were oriented $'ith the 5-m axis alon-s
thc transcct line. The fust plot was located im
mediately adjacent to the strcam: successive plots
were located continuously every 5 m to the bufTer
or terracc cdgc, or until the naxilnum transect
length was leached. When the transect extended
more than five plots. succccding plots were spaced
at l0 m intervals (every other 5-m interval).

Information collected for each transect alea
\  J .  t imc : inc r '  hu i fc r  c re l l  ion .  e l r | l l i o r r ,  . l re r rn r
gradient. stream width, and ovcrstoD' agc (dcrivcd
irom increment corgs of dominant trees). Each
plot was designated as telrace. transition, s]ope,
or hil l top. Overstory. shrub, and herb cover was
estimated visually as the percentagc ol plot -sround-
area covered by each.

The overstory intbrmation collected was light,
covcr. and tree diameter at breast height (dbh) by
species. Lightwas measured at three equally spaced
points along thc center line of the overstory plot
above thc shrub cover. One reading was taken in
thc ccnter of the plot. the other two readings at a
distance of 3 m from the plot cetrter. Light u'as
measured with a handheld quantum selsor and
calibratcd against a continuously recording sen
sor plrced in the opcn.

lluifcr \ites Undisturbed \ites
(n = +.1)  (n = 1( l )

Rangc

Elevrt ion i ln)
Srrcrm grxdjcnl  ( ' i )

Str .am $' rd lh (m)

Tf . rn\ect  length (n)

Bu*er. rge i ) r )
Orefstory rge () r)

l :0 Ll00 l , l8
0 7  2 . 6
|.1-22 8.6
5 .10 r8.5
0 3l 10.5
17 8rJ .r3

80 EEo 369
l -5  2 .5
5 .7  l 1  9 .1
l5 60 .15.5

l7  102  55
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Shrub species and coveruere recorded in sllub
plots and herb species and covcr in hcrbaceous
plots. Swordf'ern (Poll stiL'hurn ntoittrm lKutIt.l
Plesl.) cover was assessed in both shrub and hcrb
plots because it is herbaceous but is perenniall"v
erect.

ElOverstory plots (5 x 15m)

For analysis, data were partit ioned into buffer
and undisturbed sites. and into slope and tcrrace.
Buffer and overslory agc (in 5-year age classes)
were related to vegetation characteristics. ANOVA
and rc-qrcssion anal)ses rvere perfbrmed with SAS
(SAS Institute lnc. 1987). ANOVA and means

E Shrub plots (5 x 5m)
tr Herb plots (1 x 1m)
E Transect Line

f-igure L Exarrplc ol a !a rpling lrarllcct. Trirrsects $ere oriented pefpendiculxrlv to stream flo$ and
erre.ding 5 to 50 . Fl!1ch olcrslor) plol conlrired a shrub pbt rnd .Ln hefb plot.
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t,\BLE L Thc gcrcral anrl)sis-ol:\.rrirncc nodel fof rll tens rnd rcluhs for tfee basrl er. |rcc cover. xnd shruh co\er. The

dcgrccs ol iieedom in som. lclls raried fr(nn the nrxinun shorvn because oi nissinc data

Basal area (nrr4t!!L O\cl.slon'colef (t'.r

\{can squxre P \{can squxfe P

Undclslor\ coler (!t ]

Nlciln \quare P

Sirc l_""pc
Rcpl icar ion ls i te t r_fe)

Phr'siographic po\ition

Si lc  t !pe \  ph] \ iogf tphic posi t ion

I

52
l

I

0.63
0.i16
0 0 6
0.51

:I9IJ

r006
r 108
2.11

0.90
0 . 1 3
0.07
0.06

l 6
607

3691
185
887

635,t 0.(l-:
1300 0..11
27  t 7  0 .1 l

2l 0.89
I  t 6 l

comparisons uti l izcd a split pbt design (Table 2).
Means comparisons were madc rvith Fisher's Pro-
tected Tcst of least significant dif lerence. Herba-
ccons species richncss, Shannon diversity index.
and species cvcnness were defincd as in Pielou
( 1977) and calculated on a plot basis. Unless stated
other-wise, thc significance levcl is p ( 0.05.

Results

Trees and Sh ru bs

{  ) \  c r \ lo r )  (o \e rd iJ  n l ' l  J  r f l ( r  h ( t \ \  een \ i le  l }  pcs .
averaging 66.9% on bufler sitcs and 67.9% on
undisturbed sites; tt)tal basal area $'as also simi
lar tbr both site t.vpes (35.3 and 37.5 m'/hr, re-
spectivelv). However. on buffel sites. terracc basal
area and overstory cover dillered lrom that on
slopes (nrblc 3). We noted no more incidence of
sun scald. windthrow, ol slem rots ir bufTer than
in undistulbed siles.

Tual shrub covel was high on all sites and
differed betueen bufttr ald unclisturbed sites.
Shmb coveraveraged 1 l2% on buffer snips (rrnge
l2cia-236%) a 92ct on undisturbed sites (rangc
72%-1,10%).In btal. 22 shntb species wcrc fottnd

IABLE -1.  Di l lcrcnce\  in brsal  t r rc. r .  o\ ! ' rs tor , \ 'coler .  and
shrub covef .Lnong \ilc 1)pes and ph) srcgr.rphic
positions. \Ierlns in cach colurn follo$ed br' lhc
same let tef  are nol  s igni i icant l !  d i t terei t  (p >

0.05).

on bufltr sites, l7 on undisturbed sites (Table.+).
On undisturbed sitcs, approximately 87% ol the
total shrub cover was salmonberry. vine ltlaple
(A.er ci(inutuul Pursh), swordfen, ard red el-
clerbenl' (&lnbuais racetnosa L.) (Vine maplc
occasionally grew over 8 m tall but was always
considered to be an understory species.). On buffcr
sites, the sane tbur shrub spccies accounted tbr
approximately 91% oftotal shrub cover. Salrnort-
berry and swordfern were thg most constant

'IAtsLE ,1. Nlean pcrccntage of shrub co!ef on undislurbcd

and buiiir transects (t SE). Thc !)mbol "S in

dicxtes species thrl $crc tound onl) on \lopes
\ i \ n .  . .  (  \ t (  \ . . h 1  c  . ,  e (  i - .  $ i r i  r . l  ( t r .

lo rcn accs.

Species L:ndistLnbed s i res Bul icr  \ i res

Si te and

Shrub
Co!cr

C)\cnlorv
Bas.r l  r rca Co\ef

( ,nr /ha) ta)

I)dIstl.huni natinm

Guullturid shdll0

Haladisw\ l i t0ht

Ph|s|)uryts capi tdt  \

Rh( tnet  t ) t^hi  11

Utk'tuIit tI dIuska(fi \(

\tk I mnolt tt1^ ifl)tnnt

Men:tusid lcnusined

15.l  (7.3)
22 .1  G .2 )
18.6 (,r.0)
10.5 (2.9)

1.6 ( l . , l )
2 . 1  ( 1 . 5 )

l . r  ( 0 .7 )

1.0 (0.n1
< l  s
< 1  S

< 1  S

< 1  S

0
0

0
U

.17 I (3.6)

19.8 ( l . i t l

1 1 . 8  ( 3 . 3 )

I  t . 5  ( 2 .5 )
2 .8  . 5 )  S
1.9 (0.6)

6 .1  (  l . : )
2..1 (0.9)

L l  1 l . 0 )  S
< l  s
< l

t .2 (2.0)

2.1 (().s)

l . t  ( 1 . , 11B u l l c r  s l o p e

Lhdinurb.d lcrrice

Urdisturbed slope

52.6.r

l,l.c)h

.11 ..lllb

27. lab

82.6r

5.1.7b

6l.6ab

6il . lab

102 . l r b

l 2 l . 7 a

79.8b

96.lab
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species, appearingon 1007r and 9l% of sites. re-
spcctivcly. Vinc maplc covcr was not significantly
lower on bulIer sites than on undisturbed sites.
but it $,as prcscnt on only .18% of thcm irnd was
pre \en l  on  00r ,  o l  und i . tu rheL l  s i t c . .

Salmonbeny haclthe highest cover ol any slrrub
species. and only salmonberry was present on all
l0 undisrurbed sites. ln addition. salmonbenl cover
was significantl l 'higher on bufter sites. (47.3%)
than on undisturbcd sitcs (35.3%. p = 0.08) (Table
1) .

A conrparison of slopes and tcrraccs within
buffers andundisturbed sites showed that the slopes
hrd similar shrub covgr and lower overstory cover
and basal arca (Tablc 3). On bufl'cr sites. only
covel by swordfem was significantly greater on
slopes (27.57r) than oo tenaces ( l0.l%). On buffer
sites. 1:l% of shrub species rvere found only on
slopes; on undisturbed sites, 25% (Table.1).

Overstory cover was unrelated b but'1tr width.
Total shmb cover decleased with increasing buffer
*idth (p = 0.06) and &idth of the undisturbed
area (p = 0.08). Total shrub cover increased sig-
nillcanll) with proximity to the upslope buffer
edge. although the Rr value u'as low (0.05). In
contrast. tolal shrub cover had little relationship
to distance tiom thc strcanr cdgc on cither bufltr
or undisturbed sites. Cover of individual shmb
species rvas not siglilicaltly rclated to distance
fiorn the but]'er edge or stream edge on buft'er
sitcs. nor rvas it significaDlly relatecl to distance
from the stream edge on undisturbed sites.

Herbaceous D vers l ty

Over all transccts. thcrc werc 52 herbaceous spe-
cies (including ferns) found on undisturbed sites
and 97 on buft-er sites. Tu'enty-two ofthe species
tound were unique to buller sitcs. Spccics rich-
ncss. evenness! and diversity did not differ be
tween undisturbed and butler sites (Tablc 5).
Between ter'1aces and slopes, ro differences were

tirund on undisturbed sites: ho*ever, evenness
and dilersity on bulTer sitcs dilfcrcd significantly
(Table 5). In buffer strips. diversitl and evenness
were signilicantly higheron lcnaccs than on slopes.
Undisturbed sites had l2 herbaceous species fbund
only on slopes. none tbund only on tenaces. Buffer
sites had 15 species unique to slopes and 9 unique
to tcnaces. On individual plots, species evenness
and diversity increased significantly with increas-
ing distance liom the buller edge (p = 0.01 and
0.06. rcspcctivcly), although thc Rj value ti)r both
was low (0.0.1); species richness sho*ed ro sig
nilicant relationships.

Dynamics

Overstorv cover was not signitlcantly related to
ovcrstory a-sc on cithcr undisturbed orbutl'er sites,
although there appeared to be developirg a de
crcasing trcnd in overstor)' covcr on undisturbcd
sjtes as overstory age jncreased. Tdal shrub cover
was not si-qnificantll' rclatcd to ovcrstory tree age
on either undisturbed or buffer sites. However,
on bufter sites. salmonbery and hazel (Corylls
colralc Marsh) cover increased slightly u'ith in-
creasing overstory age (not to be confused with
timc sincc butlcr crcation; p = 0.03 and 0.011. re-
spectively). and. on undisturbed sites. vine naple
had a positivc relationship with ovcrsbry agc (p =
0.08).

Neither orerstory cover nor basal area showcd
a sigriticant linear relationship to buller age; how
ever, l ight reachin-q the understory decreased sig-
nificantly as bulfer age increased (light = l.+.6
0..16 (age); rr = 0.12). Expresscd as a pcrccntagc
ofopen light, it decreased lron l37c in new bufler
strips to 6% in 20-year-o1d buffers.

ln spite ofthe decrease in understory light with
buffcr age, buller age seemed to havc littlc rcla-
tionship with shub cover. which lemained rela
tivcly constant ovcr a span of30+ ycdrs (Figure 2).
Cover ofindir'idual shrub species (e.g.. salmonbenl)

TABLE 5. Hefb mdices (rrunsect ba5is) tbr tcrraccs and slopcs on undislurbcd silcs and buiicr silcs. and lhc probrbility (P) thal
rhc t$o means tll. signilicanllr'dilltrcnl.

tlndisturbed site\
Ten.rce Slope P

Td.rl pli]!!

Undislurbcd Bulicr PSlopc

Richness
E\eDres\
Diversitv

1.6 0.67
0..10 0.61
0 .81  0 .51

7 .8
0..11
0.8q

8 .1
0.,15
1 .99

8.0 O.,t.t
0.1.1 0.00
0.69 0.00

1 .1  8 .1  0 .16
0.,11 0.39 0.51
1.80 0.8'1 0.60
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also showed no linear relatiolship with buffer age,
although vine maplc and hazel on a small subset
of transccts had high values at specitlc t imes in
the chrooosequencc (Figure 2).

Spec ies  r i chness ,  evcnness .  and d ivers i ty
shou'ed no significant relationship to bufl'er or
overslofy age.

Tree Begenerat lon

Only a small amount of tree regeneration (seed-
lings or trces younger tltan thc overstory) was
fi)und. Of the 28 individuals in 1.73 haofsample
area oD undisturbed and buffer sitcs combined. 9
were hi:Lrdwood and l9 werc conifer sccdlings.
Of the hardwood regcneration. 89% had cstab-
lished on nrineral soil. Onlv.12% ofconilel seed-

lings were lbund on rnineral soil; othcrs had es
tablished on rotting conit 'er logs (Figurc 3).

Discussion

ln l icld studies. site selcction has the potcntial to
bias results. Wc cleliberately distributed oul sitcs
over the geographic and envilonmental range of
the study area. Ultinately, horvever, selection was
limited to those locations, and thus to those envi-
ronmental conditiorls in $,hich our sampling cri
teria werc met: alder dominated bulfer strips or
riparian areas in which there had been no parlial
harvesting. Did older buffer strips have a differ-
cnt history, (e.9.. greater or lesser nunrbers of
conifcrs in the now harvcsted adjacent sland) than
younger buf'tbr strips? We do not know. We do

G'

o
(')
.E
Eq)
o
U)

w
l jgure 3. Trcc regenerution in buitcr stirpr on Inineral soil and woodv debri!.
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know that all hacl similar post ha est historics.
Were unclisturbecl sites different in impoftrnl wavs
liln buffer sites'l Again. thcre is not a dellnite
ansrver. Table I indicates thrt there rs a rcason
able match l irr a numbcl of characteristics. but
, 'nc  . l i l l  Inu . l  in te rpr '< t  t c .u l t .  u  i th  i ru t i r - rn .

\\'e hacl cxpected to flnd more dcvclopmental
rcnds in the buffer strips. inasmuch as these slnall
pieces of lbrest comnrunity rvere suddelll' placed
in new cn!ironrnents characterized by incrcased
side l ight and air nrovcmcnt. reduced humidity,
and. pcrhaps. a higher u ater t l lble. Such changes
night be expected to aflccl plant growth and to
change conmunity dtoall l ics. yet $c lbund litt le
el idcnce ofthis. Il the overstof). wc saw no more
evidence of stem rot. sunscald, ol *indthrow than
in the unclistutbcd sites. O\erslor-y co!er and basal
arca were stable through timc. lt seems unlikell
that the similarit ics ol buffer and undisturbcd sites
l r re  J t tc  ln  uu t  s i te - ' r ' l r ' e l i r ' t t  f ruccd t r f r :  \ \e . i rn -
p11' looked firr thc presence of irn alder olcrslor).
we did not look at its health.

The comparison oftotal shrub co\,er or bu1ler
ancl undisturbed sites sho$cd that the creation of
a buffel increased colcr'. rvhich ma,v indicate l
small increase in thc rltc of unde1.stor,"- develop-
t n e n t  L r \ t r  t h . L t  , , i  u n J r , t u r b e d  c ,  '  r  r  r  r  r  r  u  n  i  I  r c .
(Heoderson 1970, Carllon 1989). There was lit l lc
er,idence of edge efftcl. onl"v a small increase in
shrub cover rear bufter edgcs. probably' '  lasting
only unti l new adjacent f inest allains a l]eight of
10 k) l-5 nl. Although some indil idual species
may ha\e sho\\"r a temporaD/ rcsponse. total un-
derstor:v cor,er',vas stablc in bul'fers. Some di1-
Ierences in helb dilcrsit,r, ancl evenness appeared
in buffers, but ihe ditlerr:nccs were not great and
may rcllcct responses to change in Lhe shntb layer
or \omc unmcasured site factors. Thc aldcr-doni
natecl riparian conmunit,v appears surprisingl!
r-e\istant to [loristic change. The genera] rale and
pathway of succession in these communities ap
p i . r r '  i r rnd ln rcn t : t l l 1  u r r .  h . rn3 . , l  I r rm r t l r (c \ . io l l
on undislurbed sites.

Salnolberry has rccci\ed considerable rtten-
tion in recelt studies ofOrcgon CoastRange veg-
ctalion coturunities (Tappcincr ct al. 1991, Zasada
cl al. l99l). It is the most abundant shntb ir dre
Coast Range ud wls tlrc ntosL abundant shrub in
this stud-y. Its lhizomaLous regeneration habit as
well as its abil ity to sprout vigorousl! afier top
damage allou it to colonize recently disturbecl
areas quickl1. rcgenerate beneath its o\rn cover.
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or re-cslablish itselfu,here disturbance nray havc
rcmoved most salmonbeny (Tappeincrct al. 1991.
Zasrdr et al. 1991). Tlt ickets of salmonberry ot-
tcn lorn beneath fir l l  alder crnopics. greally re
ducing availablc light in the understory. It has been
speculated that total shrub covcr aDd salmonbery
curc r  in i re i ' .  in  r lder  dorn i r r i l ted  r ip l r i Jn  J rer .
as thc rldcr canopy senesces (Newton et al. 1968.
Henderson 1970, Carlkn 1989). Although total
shrub cover appearcd to be fairly constant over
timc in this stud,v. salmonberry covcr in bulfers
ircr.eased as thc ovcrstor)'aged. This could indi-
cate |hat total shrub c0ver has rcached a naxi
mum fbr this community type and that fufiher
successional changes rvil l  be a shiti in spccics
conposition, a trend supportecl in undisturbed
communities by the dccrcase in vine maple cover
wlth olcrslory age.

The high shrub cover in bu1}'er strips and the
increase in salmonberry doninance may explain.
in palt. the scalcit."- of tree regencration. Neither
Henderson (1970.) norCarlton (1989) lbund many
tree seedlings in their chronosequence studies of
riparian and upslope alder stands. In alder-domi
nated Coast Range riparian zones, the combjna-
tion of l imited large rvoody debris (Ursini I 991 1,
an jmpoilant regcncration substrate (Harmon and
Franklin 1989. Minore and Weathcrlv 1994). and
high shrub cover clearly limit the opportunit! tbr
natural regencralion of trees, coniter or-other$'ise.
As thcsc stands senesce, only a significant natu-
ral or man made disturbancc will allorv leestab
lishment ol a tree overstory.

Total shrlb cover on the bul'fer strips (,127
2367,) ard undisturbed sitcs (72%-1,10%) rvas
high comparcd to that ir other community typcs
in the Olegon Coast Rangc. where it generally
ranges from 22r'/( to 106cL (Hendefson 1970,
Hemstrom and Logan 1986, McComb et al. 1993).
The highest cover tends k) bc lbund in upslope
communities. Total shrub cover in planl commu
nitics with a high salmonberry comp()ncnt is l),pi-
call] between 55% and 853, (Henderson 1970,
Hcmslrom ard Logan 191J6. McComb cL al. 1993 ).
In this stucly. shrub cover *as sinilar ( 1 l5a/.) k)
lh r t  i r )  .o lne  Ore ! , 'n  Cr re lJc  R lnge co tnmuni
tics do|l 'r iDated by rhododendron and salal
(Hemstrom et al. l987). These cornmunitiss arc
generally on dricr upslope sites where total shrub
cover is betwecn 5'1% and I l8% (Hemstrom et
al. 1987). Communities at higher clevations in
the Cascade Mountains lPacific silver i ir (ADle.r



airur.bll is Douel.) associationsl can have shrub
cover  >150% (Hemst rom e t  a l .  1987) .

Protection of riparian ecosystemintegrit\, from
adjaccnt haNest activit ies has tvpicallv involved
establishnert of bulTcl strips. While tl is sludy
shows ll lat thc overstor--y \,egetation structule of
bufter strips is similar to that olundisturbed Irard-
\ \ , \ ' J  \ , )n I l lUn i t ie . .  \ , ,1n(  .h . rn i t .  l |pp( i l r  in  un-
derstory conrposition and covcr. The init ial in
crease 1n salnlonberrv cover afiel bulltr crcation
(liom 999i to I I 5% ) and thc stability of rotal shrb
cover over time havc implications for the lulure
stmclurc and composition of l lrcsc systems. In
the short tenn, thcy may be quite stable. In the
lu tu  re .  huu er  e r ' .  d  i rn in  i .h iL l  . , ,n i i t r  r ( "encrJ l ion
duc to present-day shrub conpctit ion and lack of
rvoodl' debris coulcl tirftherreduce thc largc-wood
source tin-strealn struclurc and. perhaps more
irnpofiaDl. could lead to a negative cvclc in which
coniter regeneration is lunhcr l imited b) the di
minishing supply of rvoody debris.

Artif icial rc-generation (planting) of con if els
would require a rcduction in both shrub and trcc
colcr. Light levels above thc shrub canopy rl 'ere
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