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Abstract
We compared \pecic\ conpositiN and felatile abundancc of sm.rll nxnlm.rl\ bet$een riparian rnd upland h.rbirar! anong live
\efal stages ln the Coan Rrnge of\\'estern Ofegon to dctcnnine the signillcrnce of ihese arcas to ditlerenl species. RipariBn ard
upland as\ocitlcd species $ere identified based on crpture liequencies liom littall trappirg. Species richness was similar be-
txccn srcan and uplrmcl h.rbrtats and a ong lhc ii\e seral strges. Ho$ever. lhcrc wcre signific t differe.ce\ in thc abunddces
of n inc lmall lnammrl spec ie\ among seral st agc s. Total c ptu fes were h ighen in dcciduous stands and progrcssi \ cl) bwef tio m
5}rrubl0o]dg|o*thconi l t rousibres!s 'Neurotr ich| |sgibbsi i 'snt \hendi t i i .Sorerpdci | . icusMi l : ]o |ur l . ru:au(t1|s.1 i t ro1us
f , | tben| l i i 'Phena.ol) 's t ! lboes.andZ41I | ' t | i ]n l . ' lJwe|ecaptu|edinsi
habital\. S. p.ll rr. rr and .l,r. ldlgn d,.tu ! should bc cursidered fiparian associated spccics: S. ,.//i rii \hou ld bc considered rLn
obl lgxte specrc\  01 r iprr ian hrbi l r t .  Incont f . ls t .  Cl ,hr iononrs &l i fbrnicur drowed a srrong associat i r  $ i thuplandhibi rar .  Our
re \Lr ll'i i ndic ate th al lnrll (seconcl- rh ird- and fourth ordcrj ripaian sl sterns and adj acen t uplnnd .rrers pr(n ide i mportant habilat
lof small a mals on the Oregon Coast Ranges. Conscr\xdon plrns of these riparian systcns should con,iider lhcsc spccies .rs
imDortani comDonents of these ecos!steins.

lntroduction

Riparian areas are known as some of the most
productivc and diverse habitats available to wildlif'e
(Thonras et al. 1979. Oakley etal. 1985). Kauffman
( 1988) suggested riparian habitats may be used
by large numbers of wildlile species, and play a
signiticant and often essential role in the mainte
nance of wildli le communities in the adjacent
upland habitats (Hirsch and Segelquist 197tt).
Intergradation of riparian vegetation with the ad-
jacent upland habitrt provides increased structural
diversity fbr wildlife and creates irnportant habi
tat lbr Ihe.ulr rr lI rnd renr( uction of mtn) .pccie\
(Thonas et al. 1979, Oakley eL al. 1985). The di
verse composltlon and structure ofvegetatioD and
the vadabiliLy in soil moisture in riparian areas
may influence many species of wildlilt by pro-
viding food and other essential resources. Tho-
mas et a]. (1979) suggested that riparian habitat
provides a sourcc ol cover, tbod, and watcr to
small mamnrals dispersing to differcnt habitats.
Crmpbell and Franklin ( 1979) u'ere able to iden-
tif,v distinct planL conrmunities within ripalian and
upland areas using a gradient approach.

The distinct vegetative conrmunities and lni
croclirnates in riparian areas. ak)ng with their ra.rity
(e.g.lcss than l7. ofWestem Unitcd States, Knopf

et aJ. 1988) and linear nature. makes then sensi-
tive to habitat loss and alterations. Hirsch and
Segelquist (1978) and Hair (1988) citcd the ur-
genq' ofprescn ation of remaining riparian habitat.
with an estimated 70 903, of all narural dpadan
areas already lost in the Eastem United States.
Hunr i ln  J i \ lu rhun(e  o l  n l l r t r t l  e , ' rnmun i l ie :  in
cluding tirnber han"esting. livestock grazing, road
buiJding, channeling and dam building has in-
creased (Hall 1988). Changes in stream nrorphol-
ogy, waterquality. and vegetation often rcsult from
these disturbances. lbllowed by a decrease in the
productivity ofaqualic systems and the terrcstrial
vefiebrate commun ity (Kaulfman I 9 8 8). Ulri nlatel)',
these changes ploduce a shift in don nance ltl thc
more adaptable specics. which are associatcd $,ith
disturbed habiLats (Kauffman 1988).

The importance of maintaining riparian fbrest
vegetation fbr the benefit of llsh populations on
larger lish bearing streams has been recognized
for years (Meehan et al. 1977, Sedcll et al. 1982.1.
However the impofiance to other verlebrates. cs-
pecially on smaller streams, is less clear Despite
lhe  Ia IFc  proF 'n i  n  r l l  the  \c r lebrJ tc  ( r l tn l l run i l )
that is compriscd of small mamnals (approxt
mately 38 snrall-mammal specics, Cross 1988).
the  . ipn i l i c rnce  o I  r ip l r i r r r  a rea .  lo  thc 'c  .pcc ie .
is not well documented. Simons (19135) tburd
similar sm ll-mammal comnrunities between old-
growth and logged riparian areas in the Siskiyou
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Rangc of Northern Cali lbrnia. Small-mammal
\ l c ( i c \  n (hne\s  u r r  h i lhc r  in  r ip r r i r rn  r rc r .
compared with adjacent fringe or upland hrbi-
tats in the Oregon Cascacles (Anthony et al. 1987.
Cross 1985. and Doyle 1990). In addition. An-
lhon! et al. (1987) suggested that manlmalian in
sectivores could be particularly sensitive to alter-
ations in riparian habitats in parts ofthe Cascade
mounlains. Accolding to Cross ( 191J5). use of ri
parian habitrt was not resfficted to obligate spe-
e ic ' :  .ome loden l .  u i th  l r r rgcr  h . , r Ic  fJn !cs  u t i
l ized riparian cornponents for part of their daily
and seasonal acti\ i ty.

We compared species composition and rela
tive abundance ofsmrll mammals bet$,een npani:u)
and upland habiLaLs and among live seral stages.
We h1'pothesizecl that thcrc were dil'ferences il
small nraDlnal comtlunities amongst seral stages.
between riparian and upland habitats, and along
the inter-riparian transects. Vy'e also comment on
thc importance of small perennial (sccond-tbrth
order) mountainous strcams for ripanar assocr-
ated mrmmals and their co11sen'ation.

Methods

Study s tes

Fitieen study sites were located al()ng percnnial
slreams in the Central Coast Rangcs. Lincoln and
Benton Countics, Orcgon. Franklin and Dyrness
( 1973:31-32) descfibed the Coast Rangcs as a zone
u'hich receives 170-300 cm of precipitrLtion a year
u ith average temperatures thal seldom drop be-
Iow 0" C in rvintcr ard never exceed 27" C in
summcr. Organic nattercortent is high and acidity
is rredium (Franklin ancl Dyrncss 1973:9 l0).

we located thrce sludy sites tbl each of flve
seral stages (Hall et al. l9ii5) including: ( l) !b!qb
conifer forests: 5-10 years old. trees <3 n tall,
dbh <2.5 cm, <'10% crou,n cover, with grass forb
c o n d i l i , r n  i n l c I r n r l l e n l .  d o n l i n r n l  l r e e  \ l c L i . . \
Douglas tir (Pseudotsuga /??dri.l.rrii) (2) e!9!
sapli-lg:Dd-erotli&rforqsls: 20-35 years old, trees
usuall-v >3 rn tall. dbh 2.5-10 cm. <60% crown
cover. dominant trce specics Douglas fir (3) largg
sawlimbel copifer tbr.ests: I 10-2(X) ycars old. trees
usuall l >30 m tall. dbh >53 cm,60-1107. crown
cover. dominanl tree species Douglas-fir (,1) ql!
gro\\'th conif'er fbrests; 200+ years old, multilal-
ered vcnical structure, 60 807a q ov n cover, doni-
nant tree species Douglas-llrand westem hemlock
lTsuga hetan4tht' l lu) and (5) dcciduous forests;
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>70'lo cover. dominalt tree species red alder (Alrlrr
rubra) and bigleaf maple (Acer tnaoolth-'-llun).
Thc shrub. pole and deciduous seral stages re-
generated titlowing timber harvcsts, and the large
srwtimber and old growth seral stages developed
after wildtrres. Each stand had the samc scral
stage on both sides ol thc stream and was large
enough to include the transects plus a bufl-er of at
least 100-rn to reduce edge etlects. Aerial photos
and ticld rcconnaissance *ere used to locate the
sites. The elevation ofthe study sitcs ranged lron
110378-m and slope was tiom 28 to 687..

We measured habitat variables in 10-m radius
plots at the trapping stations tiom June-Septem-
ber, 1990. The dominant tree species along the
riparian transects was led alder, the dominant
deciduous shrubs wcrc salmonberry (Rr/lr&rt
spectabil is'| and stinking current (Rlre.t
bracteosun): thc most comnon evergreen shrub
was salal (Gau1tlr4 iu sluilon). In contrast. the
dominant tree along the upland transccts was
Douglas-fir. thc dominant deciduous shlubs were
vine maple (Acer r:lrclnatirn) and rcd huckleberry
(Vaccirtitun parviJitlirrrJ, and the most common
evergreen shrubs were salal and Oregon-grape
(Berberis nen'osa).

n ^ -  ^ ^  ^ ^ ^  N r ^ + h ^ ^I  a | , v  , 9  u E o  9 ,  I

The trapping design on each study site consisted
of  oDe 150-m f i fu r i i r r  l r rn .e j l -  r rne  . r50-m up-
land transect (200-n upland and parallel to the
r ipJn . rn  l r rnscc l r .  lnc l  tuo  200-m in te r - r ip r r r i rn
transccts that attached to the ends of the riparian
and upland transects in a rcctangular arangement.
Eight tlap stations with two pitfall traps/station
were located at 50-rn inlervals along the dpaian
and upland transects and nine trap stations al 25-
m intervals along the inter-riparian transects. The
shorter distances between stations along the in-
ter-r'iparian transects were chosen to provide an
accurate measure of riparian influence. Greater
distances were used between the riparian and
upland strtions to get a larger sample area ofthose
habitat types. There were 60 pittall traps pcr stand
and a total900 taps lbr all stands combined. Each
pittall lrap (two #10 sized cans taped together at
the ends) was placed within a l0 m radius of the
station center by a fallcn 1og. stump,live tlee,lock,
or slope break, rvhich acted as natural drit't t'cnccs.
Pittall traps with water were used in this study and
all animals werc removed t()m the sitcs. liozcn.
and cxanined latel fbr positive identification.



The study included four 213-dry trapping peri
ods during May (cool-\\"et season) andAugust (hot-
dry season) of 1989 and 1990. Each trap u'as
checked rveekly rcsulting i n | 00.800 trap nights.
Occasionally there were specimcns that $ ere too
decomposcd k) identitv (q = 22.). these animals
u ere not included in the data set.

Stat stical Ana yses

All data analysis was conducted using the SAS
softwale slstcm (SAS Institute I987). The null
hypothesis that relative abundance of each spe
cies did nrx difTel anong seral stages was tcsted
using one way Anallsis ol Variance (ANOVA)
rnd Student Newman-Kucls (SNK) mean com
padson tcsts (Devore and Peck 1986:557). The
null hypothesis tl 'rat relativc abundrnce of each
species did not difl'er betu,een riparian and up-
land habitats among seral stages, and stations aiong
the inter-riparian transects amolg seral stagcs was
tested uslng trvo-way ANOVA and Student-
N . u m , t n - K u e l s ' S N K )  r n e r n  c , ' m f l r i s , ' n  t e r l . .
SNK was chosen firr power in detecting signifi-
cant dil lerences and becausc it works *ell with
equal sanple sizcs. The seral stage by transect
intcraction and seral stage by sLaLion interaction
were used 10 lcst tlre transect and station elTects
along the inter-dparian gradicnt, respectively. When
ncccsstry, vrriables rvere transfomrcd Llogl0 (x+l)
and arc sine square-r(x)t fbr percent coverl to corTcct
l i , r  n , ,n -no f l  t ra l i t )  t r r  to  ubmin  h  m,  r !ene, 'u .  r  a r i
ances. In somc cases transfbrmations were un-
successt'uJ in producing nomally distributed vari-
ables or homogeneous variabies. Although seasonal
comparisons were made, somc scasonal variation
in caplurc rates (total captures at each trap sta-
tion over all seasons and years) might occur duc
to trap removal in subsequenl scasons. Compari
sol]s \\'ele madc bet$een habitats altd bet\\'ccn
transccts fi)r each species individuall"-. Results tbr
some specles were not included, because small
sample sizes (4 < 20 capturcs) made statistical
rna l l  re :  l r rJ  in te rpre t r l ion .  tenuor rs .

Results

A total of 9,76:l individuals rcprcsenting 20 spe
cies of small nanmals uere captured. Species
richncss among the seral stages was similar ( l5
and l6  spec ies ,  cxc lud ing  the  non ta rgc t
species)(Table l). The total captures were pro
grcssively lower tiom young shrub stands to the

oldcr mature conilerous foresls and highest in the
deciduous stands. Species richness was similar'
betwccn riparian (18 species) and upland habi-
tats ( l7 species)(Table 2). There were 400 more
captures along the riparian than along the upland
transeclS.

Insect vores

The 
^ .791 r -x t ) r ,  , , l  r , l l  c rp tu rc . r  in .ee t i r , r re .

captured included three mole and four shrew spe
cies. Sorex trou'bridgll and S. pdcrli.rr together
accounted lbr 867. of the insectivores and 697c
of all small mammals captured. S. lrolllrri.lgli was
captured more frequently in pde and deciduous
seral sttges (P < 0.01). but it was abundant in all
of the seral stagcs (Table l). Sore,r lagrazs and
ScdpanL!s tr\r\ttetklii were morc abundrnt in the
shrub seral stage (P < 0.05) than in ary of thc
other seral stages (Table l). S. Del?.1irli was cap-
tuled about 1.8 X more otien in the large saw-
tinrber seral stage than in all other stages (Table
I ). The capture rate of Neurotrithus gibbsii wtrs
greatest (P < 0.05) in the deciduous seral skrge
(Tablc l).

The capturc rate ofS. l,,tgr.Dis was at lcast 3 X
grcater in the upland ol the shrub habitat than in
the other scral stages along the dparian ancl up-
land transects (P < 0.05), and the captwe rate along
the riparian and upland lransects was dillerent
anoDg lhc ti)rest types lbr N. glbDsii (P < 0.05)
(Figure I ). Sorcrpar:ifcus and Sorcx bendirii were
more abundant along the riparian than upland
transects (P < 0.001)(Tablc 2). In addition. cap
ture lates of both species along inter-riparirn
transects were higher ncar riparian areas than fur-
thcr au,ry (P < 0.001)(Figurc 2).

There was signiticart va ation in capturc lates
between seasons along the dpadan and upland
transccts tin- N. giDDsil, S. Tracrlior.i. and S.
trovbri. lgii (Figure 3): however because of sig-
nificant interaction between season lnd transect
in the analysis. these results are difficult to inter-
pret. The distdbution of captures withln seasons
changed from 1.5 X more individurls along the
riparian transect in the spring (P < 0.01) to 2.2 X
morc individuals upland in thc summer fbr N.
glbDsli (Figure 3). Thcre were 1.8 X more cap-
tures ofSpacflcas alolg the ripiuian vcrsus upland
transect (P < 0.01) in the spring compared to only
1.1 mor-e captures along riparian versus upland
tnnscct in the sumrner Although there was not a
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TABI-1--  1. , \eragenumbefof \nral l - Inaln lnalcapturesamonglhcf i lcdi f i i rcn! forcstseral  stages (n=.1)  indre Ofegon Coa\I

RrLnges. 19i19 1990. Lcltcls (a and b) arc used to disting ish belueen means rvith significant difierences.

Spccics

SERAL STAGI
P Totrl

X sF.XXX

Ncutot t  ic | | t \  s ibb\ i i

S t d t)d I t Lts fiat t t s t: t td i i

Sublot.Lls

Rodcnl \

tJ.]  2.1h 15.1
1 .3  0  7  5 .0
5.- l  |  7a 0.3

)1.1 1.2 22.1
115 .7  l 5 . l  1 . t 1 .7
:0N.0 59.5b 103 7
3 1 0  6 . 1 . 1  0 6

120:0 18.18.0

1.-rb )6.7 8.7ab
2 .0  5 .1  r . l
0. lb t .0 0.6b
.1 .1  51 .0  10 .3

13.6 11.1. i  27.,1
l. l .7a 290.0 17.1b
0.lc 1.0 l .5bc

I.ll,l.t)

21.0 i .5ab 15.7
1 .1  2 .1  8 .7
0.7 0.7b 2.3

2t.0 7.2 t7. i
11.1 6.8 l l l .0

275.0 r5.9b 168.1
3.7 l .7hc 10.7

12,11.0 2025 0

l.7r l5E 0.1121l
16  81  0 .3838
i. lab 29 0.0181
0.9 139 0.0556

l9 . t  1711  0 .1389
50.5a 5016 0.00:10
2.0ab ls3 0-01]l Z

7793

0.9 0 .12261 .7 t .7,\pluhrttn ntint 1.7 1.1 i.0

col i tont i l  s  21.3 l5. l  18.7

MicrotLt :  loui taLklu\  3.7 1.5 l . l

Mi ]otu\  o|c loni  15.7 19.8a 5.7

Mit totu\  n\ \nunl i i  5.1 I  2 0.7
Pcronrstut  nnt  u lutu 61.3 13), t  7.1
l'tund.rt r albipes 5.-l l.l 1.1

Ph.nototti\ lo ricuLklu\ 0.1 A.16 0.1
714\t\ titutalb 11.0 16.3.1 20.1

Sublotals 975.0 181.0

).1 .15.3 16.8
0 I  2 . 3  1 . 9
I 5b 3.1 1.2b
0. '1 0.1 0. i
2.7b 1.1 2.,1b
r . l  l . t  0 .9
0.3b 1.3 0.3b
,1.5b 23.0 9.-lb

266.0

1711 .0

56.0 2i :J . I
- t . l  l . l
2 .1 0.7b
0.0 0.0
5 .0  l . 2b
: . 3  l . :
5.1 2.1a

r0.0 6.2b
251.0

1198.0

1.0 -1. I
l . l  r . l
8.3 1.9b
t . 0  0 .6

20 .7  r5b
6.0 l . l
0.0 0.rib

l l .3 10.4b
129.0

2t57.0

136 0.1X19
36 0.8611

28r 0.0061
22 0:006

306 0.0007
5e 0-4t21
t3 0!1lll

102 0-0096
1 9 1  I

97l lTotalCrptures 1191 .0  1036 .0

S=\hrub. P=pole. t-=large sa!\ timber. O-old-gro$th. D=deciduous.
rone-$a) ANO\A with site ll.r block und cnor tcl]n to lclt lor scral stage effect. Underlined p-lalue indicate\ \'ariable sas Log + l

.N0ln1cludignoniargeIspecies(Md/, l . / .nni ] rL1.Tho|onNsna.dnn'nnni0\( l t , ' t l 'bugIu

the \pecimens \lhich $ere in roo poor condition 1o idc ifi.

signil icant dil lerence (P < 0.05) between dpar
ian and upland captures of S. nol,Drilgli during
the cool noist season, there were l. lJ X more in-
dividurls captured in thc upland duriDg the hot
dry season (P < 0.01)(Figure 3).

Rodents

A total of I,914 rodents $as captured, which in-
cluded ll total spccics, and six of these were
microtines. Zapus trinotdtus, Clethrionom\s
t:t ilomi<:u s, Pe rcnyt scus matt icul aturs md Microtus
orrjoiri accounted for more than 90% of thc ro-
dents captured and 187c of all small mammals
captured. P m. 1i(ulrltLts, M. oregoni and Z.
trinotutLts viere at least 3 X morc abundant (P <
0.01) in the shrub stage than in the other habitats
(Table 1). ln contmst, C. <:alilornicus was cap-
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tured more frequcntly in the large sawtilrber and
old-growth conifer stands ar.d Phenat:omys
longiL'audus was capturcd more frequently (P <
0.01) in the old-growth fbrests than in the other
seral stages (Table l). Z /,.ir.)t.r/irr was captured
3.6 X morc in the riparian thaD upland habitats
(P < 0.001)(Table 2). It $as more abundant near
riparian transccts than upland along inter dpar-
ian tmnsects (P < 0.001)(Figure 2). There were
three microtine species that were captured -5 X
more olien (P < 0.05) in riparian than upland habi-
tats (Table 2). Mictrrirs /origic4rdris was captured
exclusively in riparian habrtalc Microtus tortnsendii
also was captured almost entirely near the ripar-
ian area;and captures of Phanucomys albipeswerc
signiliciutly greater in riparian than upland habitats.
In contrast, C. taliirrzicrl was captufed 6 X morc



TABI-11 2 A\erage number of nnall lnanlm.rl capt rcs rldu stre.rm 0r=15) and uplmd (n=15) rra.sccts Ln ilve foresr scrat
sligcs in rhe Oregon Coast Rangcs. 1989-90.

Trlln\ect

Spec ie \ l
_ Ullqrd lbtil
X SE Crpture\

5 | dtuti u \ rott ns e t1d i i

Subrotals

Rodents

( k thrk,totL\s tdlibrnit t\
Xiicrnlu h,tri(atu| s

Mi:rcntt to\1,s dii
Pt rotn\ \t us Dtt n i c ul dt u :
Phenu(1tnr\ albryes
P he tlntuiu \ | onticd uLl u I

Subtdr ls

Tot.rl Capt res'

1 . 5
0.3

21.2
,10.6
83.7

2,1r9.0

0.9
).1
2.1
l. . l
1 . 3
5 . 1
t . t

21.9
6.1.1.0

t066.0

t . 7

t l
26.0

100 .3
2111 .0

0.5
1,1..1
0.0
1 .6

0 .5

5,15.0

2662.0

l ) . .1

u . l

3.- l
I 1 . 9

0.1
3 .3
0.0
.1.5
0.0

0.2
0.2
3 .7

11
6

381
991

)16t)
.151l

20
t53
l6

165
)0

r67
-r8
l 3

111
1089

5728

0.6,195
0..113rJ
0.01101
0.0001
0-1811

02!45
0.0009
0.0066
0l!!l
1lLl4t
0i!11
0-0l l l
0.7187
0.0001

0..+
0 . 1
3 .3
1 .6
6 .7

0 .3
t . 3
0 .8
1 . 1
0 .8
L l

0.1

.V. 3,rr.tll and 5. r.r3/.rn.r \Lere not inchrded bccruse of significant diiicrences .Lmong forcn ser.rl strges berwccn srrerm rnd
uphnd rran\ects for thcsc sp.cies (retef to tlgurc I ).
rT$o $.r)' ANO\A $idr lrarsccl bv se[l stage inlcraction u\ed to tesi for rrrDsecr ellect and sjlc by seral stree nsed as un erf(n.
term. Under l i red p- \ 'a lue indicalcs ! r r i |b le $as Log l0 +l  t runstbrmed.
'Not including nN target species (M!rnt.r €
specrmen\ whlch $crc in too poor conditiorr to idertif_v.

l iequently (P < 0.001) in upland habitat (Table
2). It was the only species which was signiticantly
more abundlnl rl Lli.tance\ [ ltf lh(.r l 'r, 'rn riparirn
transects (P < 0.001)(Figure 2).

Z. trinotutus w^s the only rodent species with
significant seasonal variation in captures on the
riparian and upland transects. It was captured more
otten in the cool wet season than the hot-dry season
(P < 0.01) along the riparian and upland transects
(Figure 3). In addition, Z. tfinot.ttus was 4.7 X
more abundant along thc riparian velsus uplancl
transccts in the cool-wct season. but only 2.7 X
more abundant along the riparian transcct in the
hot-dry season.

Discussion

There  l l c  l  n ru l t i t u , l e  r r t  l ac to r .  r f i c ( l i n i  ac t i \  i t )
and dispersion of small  mammals. and animal

densities alone nay not alwavs be an accurate
means of measuring habitat quality of a species
(Vrn Holne 1983). Our study docs not neasure
the complexity of the landscape or vertebrate
comn.runity; nevefiheless wc f'eel the strength in
capture pattems givcs validity to the results. We
u.<  these re 'u l t .  r r r  m lke  i rnp , ' r r r rn t  in te rpre t : r -
tions and suggest forest management implications
tor some specles.

P l t ' n l i to |d t t \  tnd  C.  t t l t lo rn i ,  r \  $e tc : ig -
nificantly more abundant in the old-growth and
large saw timber seral stages than in thc other
seral stages in this study. aDd captures ofM giblr.rli
uere progressively lower from old-growth to the
younger conifer seral stages. Similarly, Carey and
Johnson (1995) and Aubrey et rl. (199l) found
N. gibbsii more rbundant in olcl-growth than in
mana-eed colifel stancls. Howevet captures ofN
3iDDrii wcre even higher in the deciduous stancls
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Figufe L NIerLn number ol S. ],rs,rrrr rnd ^' r;rD-rii cap
lurcd rmong l i \  c  Iorcn t lpc\  .1 long r ipar ian (n=l)

and upland (n=l)  t f rn, iects i r  the Ofegon Corst
Ranges.  I98q 90.

than in the nature cooiler sel i,rl stages in this study,
and we suggest that they nri-sht prcfer the cool
moist nricroclimates associated rvith mature de-
ciduous and conilerous lorests. Our results are
also consistent with Corn and Bury (1986 and
l99l ) andAubrey et al. (1991) tirrP longiutudus
and with Macnab and Dirks (1941). Maser et al.
( lq8 l )  rnd  Cr . r .s  ' lq85 l  lo r  C.  ,  u l i l i ' n t ie t t ' .

,5. r'agrairs, S. tou,nsendii, P. nuniculutLts, M.
oregotti, 7,. tr inotqtus r'ere significantly more
abundant in the shrub habitats than in other seral
stages of this study. .S. vagr?r.t was lbLLnd in a
variety ofhabitats including !owland grasses, open
brush. rvoods. moist mcadows. headland shtub
and prairic. tideland river habitats and dry up-
lands by others (Bailey 1936,Maseretal. 19ti l,
Christenson and Lan ison 1982). Corn and Buly
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flt
Neurotrichus gibbsii

(1991) found S. i,rrgruns more abundant in rna
ture (80- I 20 years) than young (40-75 ycars) rnd
old grorvth stands ( 150-525 l,ears). but with the
cxccption of the old growth replicates, the stands
they compared were of a different i,rge and struc-
ture than thosc in this sludy. Some have suggcstccl
thal S. tor'rr,.r.,r./ii occupies open habitats. mostly
in wet pasture lands and agricultural lields oflow
land v t l leys  (Ba i l cy  1936.  Mascr  c t  a l .  1981.
Christenson and l-arrison 1982). These habitat
prcttrcnccs might have resulted in l imited nun-
bers of captures in this stud)', r lthough Maser et
al. (l981) suggesled that this species is sometimes
found in headland prairie and shrub habitats. The
lbssorial hrbits of moles may limit the captures
ofthis group cvcn whcn drift lences arc uscd wiLh
pitfalls (Briese and Smith 197.1).

R par ian  Assoc ia tes

S. pociJiL-tr.s, S. bendiri i, M. longicuudus, M.
tovnsentlii, P a[bipes dnd Z. trintatus \\ieremorc
abundalt along ripuian than upland transects. and
they are likely todepcnd on smal1 pcrcnnial streams
for at least pafi of their life requirenents oD the
Orcgon Coast Range . S. ytaciJitus, S. hendirii and
Z. trittotutus had a strong rssociation with r-ipar--
ian htrbitat; all wcrc more abundant closcr to thc
riparian areas along inter dpa an transects. The
association of S. berrli ril with riparian habitat was
particularly strong: it should bc considered an
obligate species of riparian habitat and require
riparian areas tirr survival on thc Ccntral Orc-eon
Coast. The results fion] our study are similar to
that ol Mcconrb el al. (1993), who found that .!.
patifitus, S. berulirii and Z lrirot.rlrr were more
abundant closer to riparian areas along inter-ri-
parian transccts. and S. bendirii, Z. tri otdtu.e.
Mit:nttus kngit:uutlus uwl P albipas were more
r rhundrn t  r r l , ' r rg  r ipur i rn  th r rn  uphnJ t r r rn .ec t .  in
their study. In addition, they fbund P raaririrlatrrs
and N glbbsil wcrc morc abundant closcr to thc
riparian area along inter riparian ffansects. Ma
ser et al. ( l98l) also suggested an association with
riparian habitat lor S. pucifcus, S. bendiri i. M.
longittuultrs, M. townsendii, P. ulbipes and Z.
tt'inotatus on the Oregon Coast. Our results conr-
pare well rvith Bailey (1936), and Chdstenson
and Larison (1982) [or S. pacificus. S. hendiri i.
and M. toturserulii. with Ingles (1965) lbr Mi
ctotus lottgicdLtdu.s: lnd with Maser and Johnson
(1961) tor P. albipes. Doyle (1990) also found Z
trilotutLts tobe mote abundant along the ripariar

Sorex vagrans
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are s than upland and Cross (1985) fbund them
alrnost entirely in the riparian areas of t irrcsts.
but even more tiequently in thc riparian areas of
clear-cuts. In addition, lngles (1965) fbund them
affiliated more vith grassy. nloist meadows lo-
cated in coniltrous forests. Our data suggest Z
tri ototLts has an lssociution with herbaceous
\ esil ir l i , 'r u i lh b:rcrlcr lbundance. in riprian rrerr.
ofall the seral stages except shrub stands. In con-
trast. S. bcr?./i|ii shou'ed an aftinity to all ripalian
areas and to the large saw timber seral stage rvhere
canopy closure was the grcatest.

We concludc that snall dpadan systems are
impo ant habitat fbr snrall nramnrals and should
be considered in managerncnt plans. The effect
of dramrtic habitat rlterations on small manmal
populations can be devrstating panicularly be-
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Figure l. Nfern numbef of S. pdrir(rr. 5. h(wliii, Z. triitutdtu\. and C. ..ril.rrri.l/r crplured (aslandard crror) along inlcr

ripuitrn lrtnlccl\ ( =15) in the Ofegon Co.rst Ranges. 1989 90. Lclrcrs (A .1nd B) are used to distinguish betreen

nrcans wirh signific.lnt difterences. Sisnilicantl) difcrent means r\ ill not shafe the srme lettef.

cause many small mammal species have limited
geographic ranges. Although it was ubiquitous
among the seral stages in this study, P dlbrp?r is
one species which is naturally rare and consid-
ered sensitive in Oregon. They have becn cap-
tured int'requently in a variety ofhabitats and have
been capturcd most often in alder dominated ri
parian areas (McComb etal. 1993 and in this study).
However. this finding might be more a result of
the emphasis in recent years on study and man-
agement ofriparian areas, and instead P alDlpcs
might be more dependent on deciduous vegcta-
tion often tirund in. but certainly not rest cted to
riparian areas. This would suppofi Voth et al. ( I 9 8 3 )
who considered P. albipes to be closely associ-
atcd with habitats dominated by deciduous trees
and shrubs.
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Capture lrcquencies along inter-riparian
transects for S. bendiri i, S. patif icus aruJ Z.
trinotutus allo\\ us to suggest zones along ripar-
ian areas for managcment ofripadan associatcs.
There u'as a significanl decline in captur.es ofthese
species at distances of 50 100 n frorn riparian
transects. Conscquently. riparian naDagemcnt
zones should be al lcast 75- I00 n on each sidc
of perennial streams k) include ripadan habikrt
t'eatures and areas ofhighest abundance ofall ri-
parian associated small mammals, and to allow a
bufttr area u hich migltt help rcduce the impact
of adisturbance. These reconmendations cxceed
cunent guidelines established under the Oregon
Fore.t Prrl l icer Aet. u hrch mrrrntrin riprri ln mln
agement arcas only on fish-bearing streams. within
an average of three times thc stream width. ol a
naximum of 30.3 m wide. Without proper for

3{)0 Gonez and Anthony

l , * ' l E' 1 , ' , 1
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Figur. L Nlean nLr|nber of S. tftNbtidgii. S. pdcili.rr. N. {irrrii. and Z.tri atuus crptLred t.lsta.dard enor) in rDarian (n=t5)
and rpland (n=15) rLreas rluring diilclcnt se.rsons in rhe Ofegon Coan Rrnges. 1989-90.

,urrr;;;r,

-sl€am Eudend

est management of ripadan habitat, the status of
many species' populations might be affected, func-
tional riparian communitics lost and the overall
biotic potential of the riparian ecosystem Iimited
(Kauffman 1988). Rochelle ct al. ( I 988) suggesrcd
th . r t  'pec i f i c  u  i ld l i f c  g , ' r l .  tb r  r ipar ian  r re .L :  in -
clude thc maintenance or enhancenrent of crit ical
riparian species. maintenance of important habi-
tat features (down logs. sntrgs. etc.). enhancement
ofcover conditions, eurd optimum species dilersity.

P ktngicaudus and C. calrftnrlcris were signifi
cantlv more abundant in the old-growth and large
saw tlmberseral stages than in the othcrseral stages
in this study; and C caliy'rizlcris was significantlv
more abundant in the upland than in the riparian
habitat (Dovle 1990) and at distances farther fiom
ripai an ttreas i n ftis study and Mccomb et al. ( I 993).
Mrnrgcrnent  l ' , ' r  un l rnd /o ld  fo rc \ r  r . \oc ia rc .



(C. californius and P 1o,?.qi.zrrdur.) may be equally
as impoftant as lbr riparian species. Management
ti)r thcsc species should include maintelance of
mature forest structural components and include
u l l rnJ  h rb i t r t  c , 'n i . lo r .  Ot t r  rc 'u l l .  r r '<  in  rg tce-
ment with McComb cL al.; they suggest riparian
bullers in mature torests of Western Oregon may
not provide sufficient habitat tbr u'estern red-
backcd roles unless they are substantially u,ider
than necessary for ripa an associates, to include
linkages to upland forest patches. Whether it is
manrgement for dparian orupland associates. the
approach taken should be tailored to meet the
specitic requirements of each spccies in a given
area. A comprehensive approach to stream sidc
n'ranagement should include the transition and
upland areas as rvell as the riparian zones.

Thc optimal size of the riparian nanagement
area for small namnals nay vary geographically
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