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Small Mammal and Amphibian Abundance in Streamside and Upslope
Habitats of Mature Douglas-fir Stands, Western Oregon

Abstract

Crpturc ratcs ol smrll nrommlls ud amphibians rere compaed betiveen sreamside and upslope habitats rlong 700 nr trarse.c
in euch ol si\ nrelure Douglos {ir stonds. l!188. Lquirobiljr!.nd dilersitl olsrnall niamnal cornnunities ivere higher along steanr

side th.n upslope lransecrs. There \r.s no diflerence nr small mamna] or anphibian species richnes-r per baDse.t bet\een sheam-

sirle anil upslope tronsecrs. Communitr sinihritr between streurside and upslope habitats nm <55 percert for both arrphibiars

anrl mrnrnals. Capnre rotes ol marsh shrews iSoi"r ,cndt?il. Pacific jumpnry mice (ZdpLr trinotatzs). long tailed roles {lljcrotus
/ r l l3 r roar las ] . i lh i t l |oo tcd !ohs(P/ rn , .on jxo l , ipcs) 'endDunn 'ssohrnan( ]e ts |P Ic thodanunn i ) \ |
thanuI lsk ) tn . t tans . ( j t s -caJ) tU | . .a |c5o1w(s | i ]m

se|d-sch ipnunLs(7 i ,D ;as , , ,A .u l ' ; ) - l . ro tb r idg( j . ss } t .$s (s ' , , r , , ' . l g ! ; ) .

Irgher a.long upslope thar strearnsitle trarsects. Capnue rates of mash slrevs- Peifc jumpilg mice, deer r\ice \Ptnbsl,Ls nktnicuL]1tL\J,

-.hrerv moles (Ieurotnrliui grbbs;;t, and Pacific shrelrs (S. pa.f.Ln deoeased irith distance iom thc streaD rlong rransrip!riln
gradients. Cornue rates of western red bacled roles nrcreased icith distance frorn the strean.

Introduction

Thc importancc' of slrcamsiclc habitat to maintain-
ing srnall mammal diversitv and abundance has
been documented in the l l iduest (Geier and Best
1980). southncst Orcgon (Cross 1985). and thc
Oregon Casr:ades (Anthonr el a/.  1987, Dovle
1990). l'cl'studies have been conducted on either
small  mamrnals or arnphibians in strearnside areas
ofthc Orcgon Coast Range. despite the need for
this inlbrmation to meet guidelines estabJished bv
the National Folest NlanagemenL Acr (NFMA) and
thc Orcgon Forcst Practiccs Act (O!'PA). 'fhe

OFPA protecLs riparian vegetation for anaclrornoLrs
Ii,.h along lish bearing streams and reduces non'
point source pol luLiorr (Brazier and Brown 1973).
The ellects of OFPA regulations on tenestial ver-
tebrales are urknown.

Johnson and Love (I985) r:onsidered the trans-
r iparian gradienl to be a major factor inf lucncing
the biological diversit,v and stmctural cornplexitv
of riparian zoncs in thc southrcstcm Lnitcd Statcs.
The inf luence of the transriparian gradienL on small
mrmmr l  . , r  . rmph ib i . r r '  ,  ummr rn i t i c -  i r r  r r e - t e  I n
conilerous lbrests is largel1' unknown.

Our objcctivcs t'cre to: I.i compare small mam-
rnal and amphibian r:ommLlnilv slructure and rela-
livc abundancc bcl*ccn strcamsidc and upslopc
habitats in malure Douglas-f ir  sLands.2) describe
pattcrns of small mammal and amphibian abun-

dances along ,100-m transriparian gradients in
thcsc stands, and 3) dcscribc habitat associations
of small  mammals and amphibians.

Study Area and Methods
'l'he 

studv las conducted in the Drift Cleek drain-
age, Lincoln ( lountv. Oregon {123"60' long..
4,1'45' lat.).  The drainage is 179 kmr, alrnost com-
pletely forested. and has a bimodal age distribu-
tjon of forcst stands. About 50 percent of the
drainage contains 0- Lo 30-_,-ear-old l)resl stands
that regenerated fol lowing t imber harrest. The re-
mainder is dominated bv mature folests (120-l21,0
years old) that regenerated alier a series of llres
i n  t l r e  r n i r l -  |  800  . .  \ t i  "  " rmp l "d  r ,  i t h i n  .  ma tu re
stands that n'crc >80 ha cach. and contained a
second- or third-ordcrstream (Bro$n I985:201).
Streams averaged 2.8 m wide (SE : 0.4. range
2-5) and drained an ar.erage of 197 ha (SE = 345.
rangc 82-330) of land. 

'l'hese 
stands t'ere domi-

natcd bv Douglas-fir (Pseudotsuga menziesiil aw).
red alder (Alnu rabro); othcr trcc spccics included
uestern hemiock (Tsuga lrcLnrphyLlo), western
redcedar (I-hujtL pLicara.i and bigleaf maple (Acer
nncnplqllum\. f, nclcrstorl vcgctation was domi-
nated bv salmonberry (,Rab tr.s .pect.rr;lir), salal

\Gauhhein shallon). vine maple (A, t:hcinatum),
huckleberries \Vot:cinium spp.), Oregon-grapes
(Berberu spp.), stinLing currant (Ri6e-s bracteosan).
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slord lirn (Prfi:vicham ma.niluar). and devil'sdub
lopkpanax hon idum). Avcragc leeklv precipita-
Lion measurccl at a NOAA l ieaLhcr stat ion in ' l  ide
t 'ater. Oregon. 4-12 km south of the stuclv si les
uds 3.6 cm (range : 0-9) during Apri l-Julp (wet
season) and 0.07 cm (rangr = 0-0.1) during
A ugust-October (dr ' ,y season).

Anima and Habi tat  Sampl  ng

Within cach stand we establishcrl a 700-m stearn
-( ide transed { 10 m l iom the str-eanr. a 700-rn
upslope transect (400 m upslope) paral lel Lo tht:
strearnside transect. and h{o 400-m transdparian
tr{nsects lhal connecled thc cncl, .  of the stream-
sidc and upslope transccts. Al l  sarrpl ing occurred
) 100 rn from thc pelipherv of ear.lr stancl. I'itfall
trap stat ions lere establ ishcd everv 100 rn along
thc strcamsidc and upslope transects and cr.crv 50
m along the transriparian transccts 0l :  l t tO total
slal;ons). V e subjectir'el_,- placed tr,;o pitlall traps
(dorble-deep \o. 10 t in can)u' i thin 5 nr of lhc stu-
t i o r r .  i r r a l ,  t r r l '  t \ 1 r t - ,  . l t n  : p e e i c l r  - t : r t i o r r -  s e r ,
placed everv 20 rn along thc strcarnside and up-
slofe transccts and eler! I0 n along thc trans-
riparian transects (/} : 960 total statioDs) suclr thal
one oLrl of fi\'e snap tlap stations r'oint:ided rr.ith
a pitiall station. T*o traps w.crc sct at each snap
trap st i l t ion in the iret season (scc bclol).

Wc sampled stands in random or-dcr bctt'een
l l  \{ar and 28 Junc (w.ct season) and between B
Scptcrnber and 15 October (Jn scason). 1981i.
Sampling u'as urnducted durinpl periocls whcn thc
in{lucncc of the slream on use of r ipari :rn hnbitat
b.,- verlebralcs mav har.e been high (lrv scason.)
or 1o\r ($'et season). Samplingl was ini l iated in a
ncl,". stand everv seren davs during the wet sea-qon
and cvcry clav durinpl the dlv season. Si i thin euch
stand. $e set and chcckcd Museum Specials dai lv
during thc f irst l i le sampling davs (9.600 trap
nights [TN]): the pit fal ls r, ;crc opened and checkeri
wcckl l  for 30 consecutire days ( 1 0,800 TN/sea-
son). Al l  animals rreLe rernovecl lrorn thc sites.
Specimens ofshrols wcrc deposited irr the National
Nluseum. Washington. D.C.: ai l  othet tatra were
stored as frozcn specimens in the Departmcnt o1
l'orest Science. Oregon Statc L, niversitl. Snap trap-
pirrg was abandoned in the dn season bccausc piF
fu l J -  - rm1 ' l eJ  . r l l  hu t  t s , ,  , ' l  t h ,  ,  ummon  - f ec iF .

c'apturcd during the ilel season (NIcComb er al.
l99I).  Pattcrns of capture r:r les were similar bc-
t i{een the $et and drv seasons. so capture ralcs

rr'ere averaged between scasons and averages wert:
used irr subscquent stat ist ical analvscs.

Wc eithcl directlv mea-sured or derir.ccl 39 hab
itat r.ariables that describcd floristics rnd \.egeta-
t ion structure at 20-m radius plots cenLered on
pitfall stations (Tahle 1). Ficld mcasurcments $,ere
conducted frorr NIav-September, 1988. Capturcs
oI mammals irr snap traps t i thin 20 m of a pit fal l
station \rere assigncd to that pitiall slation for.hab
i l r t  . r n . r l r - " -  Lec , r r r - .  hah i t a t  ,  h r r r ,  t ,  r ' i . t i e -  se re
onlv measured at l l i l fal l  stat ions.

Stat stica Ana yses

The total nurnber of captures of each species at
each trap st{t ion las deterrnined and con\.erted
to capture rates (capturcs/ l .000 l 'N). Se Lal l icd
captufes bv spccics alonEl st|eamside anrJ upslope
transccts and calculated Shannon-Wcaver species
diversit,v (H' : St,N{p.logpJ. equirabilitv (E =
H'.r,".""4/H'-",).  and chness (nurnbcr of species)
for small  manrmal and umphibiarr r 'onmunit ics
(Browcr and Zar l9B4:157-160). \ \ 'c ano c:ucu-
lated proport ional comrnunitr -similari ty (PS) bc-
twecn strcamside and r4rslope transcds (Brower
and  Za r  l 9B4 : I61 -164 ) .

Analvses were conduclcd in three steps for
each species: ( l  )  comparison oI captu re r-atcs and
communitv stluctLrre betrlccn upslope and stream-
side tfansects, (2) associat ion of capture rdtcs $ith
distance lrom water along thc trans parian tfan-
-.ects. and (3) iclcntfication ofhabitat variables that
L r - t  : r  p . r c teJ  eap t r r r e  - i t . -  i r , , r n  nun i . r f l u r c . i t F - .

First. r,;c tcstcd the null hvpothesis that cap-
tule rates cl id noL dif fcr (P < 0.05) bet*ecn
stfearns;dc (n = (r) and upslope transccts (n :  6)
lith a I{tilcoxon rank-sum test ber:ause clah t'crc
nol normallv distlibuted.

Sccond, Pearson correlation crcfficicnts of cap-
ture rates nith linear and log-linear distances frorn
the slream rvere usr:cl  to assess lransriparian p{t-
terns of rclatir.e abundance lor spccics rvith n 2
20 captulrs. Captures rr.ele pooled ior cach ofthe
tvo sample points uithin each stand at each dis-
lance frorn thc stream (n - ,->4,)-

Third. for spccies l i th 220 r:apturc sites and
-20 non-capture sites (10 spccics). r'e used step-
rdse discriminanl hrnction analvsis (DFA) to sclcct
no rnore than sir indcpenclent 0 < 0.80) habitat
characterist ics that besl scpurnted capture sitcs
frrrrn non-cirpturc sites (Srilliams et al. 1990).
I lesults are onlv r-eportcd for model-" $ith >80

\ ' lcComb. N' lcGaligal.  and Anthonv



'lABI.E 
l- tlabilrr rariables (r. SE) along streamside iI" = 6l and urxlos: (r : (t transecrs in six matL[e Douglas,lir stards.

1988.  l . in ro ln  Counra .  Oreson.

Hlhital rhara, nYini,

TOPOCR{PHY A\D STRT CTTJITE
I)isldnce to internrittent sbeam (m)
I)ishnce to permaDent sbearn (n)
[]erlrion im)
Slope (o/o)a

V(is.LaLivr (u.r {ol,f

Shrubs < 1.3 rn
Shrubs l . :1.1 nr
1{ ston (.1 m to lorer r:enopi)

B.sal area (D'1ha1!
Conilen
Hudrood

'Iot!

l0 19 . rn d ia.
20 .19 .D d;a.

Total

COIIPOSITION 1r,/o coler/

(;.ass( s rn{l sdts.s
fdns ( l t i ,nar i l \  s$o l .m)
Salal

Der i l  s  c lub

Plunrs ( l ' ruzu spp. l
0rtar sprar \llolodiscu.. difolon
Rhodododrons \RhododcnAn t spp.)
R(t  r l (hr
Bigli,al mapk:

2 (0.21
2 (0.21

288 (r 5l
17 .6  (2 .91
2 . r  ( 0 . r1

19.t 12.71
22.3 (1.:t l
71 .7  t 2 . I l
2 t . 9  { 1 . 6 1
,13.6 (2.si

i ; . 5  d . 9 )
L l  i  1 . 3 )
6.0 (0.9)

3t.7 \2.2)

233 {3t l
3;4 {401
i l65 {t l l l

1,1;2 (]3,11
57 (7.2)

3r-,.6 (2.:1.)
1.2 {0.s1
9.3 (1.:Jl
0.0 (0.01
0.0 ().01

54,.1 (3. '11
t{.tt l2.s)
2 . t  ( 0 .11
,t.0 {1.01

l ; . 9  ( 2 .21
l 3 (0.6)
l .a, (0.7)
0 .3  (0 . r  )
0.r  (0. r  )
0.0 (0.01

.10.,1. (3.9)
3 . 7  0 . r l

l [ . t l  12.11
10 .5  (1 .8 )
7 . I  . 7 )

I 1 ,1  (13  |
2,t5 (20)
12t t2t\

, [ ,1.6 (3.1]
s.0 (0.2)

6 ; . r  ( 1 .? )
13-,1 12.7)
2l-7 13.,1\
l l . 5  ( 1 . ' 1 )
69 .6  (1 .2 )

5,[.5 (3.5)
9.2 (2.0)

| l ] . 2  ( t . 6 )
I |  . i  (3.71

227 (3r )
318 (:1.'1)
4t4 (42i
990 (6r)
r s0  0  3 )

10.3 (2.01
,t.6 (0.8)

52.r (3.3)
17 .6  (1 .01
8.8 (2.01
9.6 (3.2)
0 . r  ( 0 .1 )
s.6 (0.?)
0. '1 (0..1)
7 .0  (1 .9 )
0.0 (0.0r
0.0 (0.0r
0.0 (0.0)
0.3 (0.r)
0.6 (0.;)

2r].3 (.1.01
0 .1  (0 .1 )

s8.7 (3.5)
9 .9  \ 2 .7 )
0.3 (0.21

0.0001
0.0001
0.0001
0.6621
0.0001

0 .1351
0 .00 r  6
0.0021
0.0362
0.0039

0.0089
o.9762
0.0114)
0.0034

0 .8  r  70
0.5735
0.183,t
0.09s3
0 .0 r88

0.0025
0.9650
0.0019
0.0323
0.01.19
0.00:]0
0.0.100
0.0r2,t
0.0002
0.0205
0.067B
0.25,16
0.2070
o.2601
u_2t-29
0.0812
0.2051
0.00.t;
0.8267
0.0392

l o g

Logrt
Logrt
Logit
l-ogrt
Logit

Log
Log
Lng
Lng
Log

Logn
l,ogn
Logr l

Logn

Logit

l , o g i l

l , o g i t

Logit
Logit

"n  :  rumber  o l  t ransec ts :  each nanser t  had B sanr l , l c  qu in ts  100 nr  rp l r t .

,T l r rwaranaks iso f ra iance l i ths ta ldas th tb lu lka ln l rh i ]sLudb] 'L r !nse( l in te rac t ioDuSedasthecr

'l.os = loFlo (ralue + l)r Logir : los {r,ri,rnrrn,n of !alue/(l proportion of !alue)).

'Xleasured irith a clinoneter 20 n uq,sloqr arrl ,lownslope Irom plor center.

'Ar,,rlgc of 9 sl5tenrolicallv rrranged poirts 10 D lpa.LrsLati{),,.

/0 .uh f  rsL in , !L , i s  , )1  .o r , . r .

'\l rtlgc prisn tallv Ior basal area.

' , sLunt )s  =  d r : rd  s tond ing  s tems >10 cm d iametc  and <2 rn  L r l l -
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percent (orred dassification ratcs to minimize the
probabilitv of rcporting spurious relaLionships
(Rcxstad er al.  l9BB). Interpretat ion of the results
t 'as based on l inear correlat i t)ns bchrccn thc
selected !ariables and the discriminant scores. ! 'or
species r, i th ( 20 non-capture sites. \ fe used step-
t'ise multiple regression Lo idcntifi' thc sct of hab-
iLat variablcs that best predicted capture
rntcs/stat ion. Onlv resul ls with mLrlt iple R']  )  50
percent are reported. These analvscs shoulcl bc
considered clest,r ipt ive and c: iplorator "- because
sample poinls along tr i lnsecis $ere distr ibuted
among six st.rnds, so points within a stancl were
l ikelv more dependent on onc another than points
among stands; hence there is the polential for paL-
tems to be confoonded by stand clfccts. We tr ied
Lo minimize this effetr by analyzing data onl,v fbr'
species lhal occurrcd in al l  sir i  stanos.

S.e compared habitat chafactedstics betnccn
streamside and upslope lransccts lr i th a two-wav
\ \O \  \ .  Th "  - l . r nJ .b r - l r r n -ee t  i n l c ra r ' t i ( , r  \ 1J -
used to test the lransect effect. trh(]n appropliate.
In instancts r,hcrc rcsiduils rlere not norrnallv dis-
tr ibuted or lr 'hcrc rarirnces $ere heterogeneous.
analvscs vcrc conductecl on transformed (Jogit, Jog.
u r  r cn l l i l a l r  t o  more  c l ' , se l , ,  mFF t  rh .  r - - r tmp t i ' , n -
oi ANO\A. S'here translormations 1rrirc ulsu(i-
ccssful. a \\'ilcoxon rank-surn te-ql was usecl.

Results and Discussion

Hab tat Comparisons

Tn addition to so'cral major ph,vsiographic liatLrres
(elevation and distance to permanent and intcrmiF
tent streams). nine stmctural and l2 f lor ist ic hab,
itaL variablcs cliflcrccl between streamside and
Lrpslopc transccts ('fable l). Streamside areas were
clraracterizcd bv havinpl shallolel littel depth.
greatcr shrub colcr in the 1.3 to i[-m laver. greater
rnidstorl '  cover. less shrub r:oler in the ( l . j j -m
laver, less overslory r:orer. lcss basa] arca of snugs
and l ire conifers. and fcw.cr stumps than upslope
areas. Thcsc cliffcrcnces largelv result liorn differ-
cnccs in floristics betl,".een streamsicle and upslope
arcas. Strcamside transects had greaLer (:overage

by frrrbs, srilmonbelr.. vine maple. red ,rlder. stink-
ing currarrt. elderberries \Sctmbtr:us spp.). $esL-
eln redcedar, and devi l 's-club. whcr-cas upslope
lransects had grealer coler-agc bv fcms, salal.
Oregon-grapcs. huckleberries. and Douglas-f i  r ' .

Strearnside-U ps ope Comparisons and
Transr parian Ana yses

In 3l "200 l 'N, r 'e caught 2,562 small  mammals
and 2BB amphibians representing 1B of 22 small
r namrn . r l  . 1 , . ,  i r -  . r nJ  q  " f  l 3  rmph ih ia r r  . pec i " .

kno$,n to occur in the central Or-egon Coast Range
(Brown l9B5: appcndix B).

SmolL mctmmaLs. -Srnall mamm:rl species
divelsitv was higher on strcrmside than on upslope
r f r r . , 1 l -  i n  t h ,  s . l  -Fn -o l | .  h rg " l r  he ,  a ' r . -  - , 1 ' r i r . r -
bilitv las higher on streamside than upslopc tran-
sects (Table 2). T,ot upslope equitabilitv was
caused by the dominance of Tro*bridgc's shrevs
ancl lrcstern recl-backed voles. The capture ratc
ibr all small mammals trrmbincd r,".as negativel,v
corrclatccl rvith the log-linear distance from thc
stream (Table 13). ( iommunit l-  sirni lar i tv avcragcd
(55 percent between streamsidc and upslope
lransects.

(lapture rates ol marsh shrcrvs, I'acific jump-
ing micc, long-tai led voles. and lhite-footed volcs
'irere higher along strcamsidc than upslope tlan-
sects (Tablc 2). Capture rates of Pacific shr-erts,
m .u - -h  -h l es - . . h re r . -mn l . . .  Pa ,  i f i ,  J r r r np ing  m iee .
and deer mice were inversely lclatcd to distance
from slrcam (Table 3) and droppecl sharplr, frorn
50-l0O rn from the stream (Figurc r1.

Capturc rates lbr westeln red-bar:ked volcs,
creeping roles. Trorvbridgc's shrclrs, and'fo$,n-
send's chipmunks $'cre higher along upslope than
streamside transects (Tahle 2). Capturcs ofvcst-
ern red-backed loles were posit ivcly associated
with clistancc lrom the stream (Table 3) and rost:
abnptly bevond 200 m from thc stream (l'igure I).

Ncither streamside nor upslopc hatr i tats alone
seemed to provide adcquatc habitat for al l  of the
srnal l  mammal species that t 'e sarnpled. Thcsc
findings diller somervhal frorn Lhose in the Orcgon
(lascacles and the soulhcrn Coast Range. In the
lrcstcrn Cascades, small mammal species richncss
uas higher in r ipar- ian zoncs than in habitat 2O-iJ0
m upslope from the stream (Anthony et al.  l9B?).
In the samc arca. Dovlc (1990) lbund higher abun-
dance and species r ichness of srnal l  mammals in
iburth- and lifth-order streamsidc zoncs than in up-
land frrrcst and higher equitabiJity in upslope than
strcamside habitats, bul these differcnccs t'crc not
consistenl ovcr vcars. Five of I0 small  mammal
species trapped had higher relativc abundance in
strcamsidc than upland habitat.  including spccics

l0 McComb. Xlc()arigal.  and Anthony



T{BI E2 Capturcsl l000 TN ofsmal l  Danlnl ls ,md amphibians al , rg srrransnie ( ,  = 6)  anl  upslope{ i  =6) tars.crs in s ix
stards,  Lnrolr r  Countr .  Oregor.  1988.

Captt r r { is i  1000 T\

0( r ' ! rRrnce rn  s tan i l s
(SE) 1u'1{s[)

[ ' lA utt.s.
\landcrnrg shrer {S,r.r .agTonr)

Trorhridsc-s shrew

Co$r mole 15. omrtr\)
To$nsend s nrolt' iSnrynu totatsendiit
Nlountanr bearer l.1p|o&,ntie tuld)
To*nsentl's chiprurrk

Urzama pocker goph.r ('ltutmonvs ntuann)

Duskv-lboted woodrat l\d)Lon.o liucipct)
\I csLcrn rerl backed roh:

Red tree rolc il'. lonscaudusl
l .ong ta i led  ro l ,

Creep ing  ro le

Pac inc  jumf i , ,5 , rcuse

Species dirersit\ (H )
!i1uirabitit]

{l,,mmunirr similarit! (r]1,)

A N I  P H l B I A \ S .

Pa<,ific giant s:Llarnarder

0l!hpi( s{lum.nder (,Rir!n.olinn olntryictLsl
Rouglrskin ncirr (Tdricha sranulow)
Dunn-s sahnruder

Vestern redlar k sulamrnder
Ensatina salarnandcr
(llou,krl sllunander lAneuk: Jen eu)
' la ;1 . ( l  

I ros

Hcr lJ .ssd l  I rog  iRana d tu . r . ! \

Sp,r il.s {lirersit! lH l
l , l r i tab i l i t !

Conmu, r ; t r  s im i l r r i rv  i r fo )

I
()

a)
6
5
2

6
2
6
1
()
6
2
I
6

6
I
5
5
5
5
2

I

0.1 (0.21 {3)
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0.5 ().21 14) 0.3359
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0 tOr iOl 0.3 |  73

l I  i0.5t (1l l  0.7350
0.1 r0.2) (2) 0.085;
2 .6  (0 .7 r  ( 16 l  o .7435
1 .9  10 .6 )  ( r 2 )  0 .0233
0 .2  l o .2 )  l l r  1 .0000
3.2 (0.7) (22) 0.3289
0.2 (0.21 (t  )  0.3173
ll .9 (0.91 16B) 0.297r
3.1 (0.61 0..1049

0.:19 (0.10) 0.3379
0.89 (0.05) 0.8381

' \ unr t rc r  o f  c rp tu re i .
" \ l  i k ! \on  ran l  sum t .s t .
'trlamnJ captLue rares afu based on pitiall ard Nluseum special naps- r:rcepr Tornsend's rhisnunks and dusli-toored soodrat
fa r , ,s  l re  based.n  \ l rs r r r r  Spec ia ls  onh a . ( l  n ,ounto in  bea le r  r l t cs  u r .  bced on  p iL ia l l s  on l ' .  Amphib ian  (a t r ! r . ru res  based

found on our -.tudv sitcs: Tror,".bridge's shro,;. deel
rnouse. l)acilic jumping mousc. creeping volc, and
ermine (,llnstela emtiteo.). l)oyIe (1990) also
reported *cstern red-backcd r.oles and Torvnscnd's
chipmunks to be more abundant in upslc4rc than
l ipal ian habitats. Although most ofDoylc's (1990)

f indings are similar kr ours, deer mice and' lrow,
bridgc's shrels seerned to har.e a sLronger allinity
for riparian habitat in Lhe ccntral (lascadcs than
in thc Coast Range. Cross 11985) reportcd higher.
abundances of deer micc. Pacif ic shrcrvs. shren-
molcs, and jumping mice in streamside zones

-llammals and Amphibians in Oregon l'oresrs I I



'i 'ABLE 
l] Correlatiors l! Lrveen distar(r' alons traDsr;rlariln traDn:( Ls ud captur: rares of snall mlmmals adl arnphitriars with

>20 c.ptureJ' in sir maturr: Douglas fir sLanls. Lincoln Ourt1. Or.son. 1988 O : S.11.

I  og i i r "  r r

\'IA \I \I { I,S

Trowbr i r lge 's ;h ror

shre$-n ,ok

Toilns.n(l's (hipmunl

\\ estern red-hacked role

P!, illc jLunpirs rrouse

Total manrmals

A\I PHIBIA]\.q

I'aci[c sirDt salanln,lel
Vestern redbacl salarnander
Iinsatnra salanrnder

Total amphibions

l3i l
J3

t-23
36
29

130
200
2 I
52

1 ,1  11

\ t . 22
-0.,t1

0.0.1
o.32

+  0 . 1 6
-  0 .53
+ o.2.)
+0 . t i l

- 0 .29

-  0 . 1 0
+0 .06
+0 .07

0 .2 l
0.20

0 . t I t 6
0_0019
0.75,1.3
0 .01u0
0.2566
0.0001
0.0340
0.18:r3
0.000r
0.03s4

0.4B08
0.6636
0.5921
0 . I 1 8 6
0.l , t i l7

2:l
J9
2l)
63

177

0.33 0.0161
(,.16 0.0005
0 .09  0 .5118

-0.:]0 0.0273
+0 .09  0 .5287

0 .53  0 .000 I
+0-30 0.0280
+0.20 0.11'14

0.63 0.0001
0 .33  0 .0 i59

0.13 0.:J5q0
+0.05 0.7000
+ 0.10 0.1a52
-o .22  0 .1100

0.21 0.0826

'Oth(r  spe. ies, t t , lured alds th. '  t f lnsrbar ian t r r inserrs i r r lude:  chdcd salamard( i r  ( l l .  r landcr ing shrew iS).  colsr  nhl .  ( tJ) .
1, ,$nrnd !  rb l .  (L l .  mourta in Lrerrer  (131.  uezama po. l i , r  sopher i2 l .  whire {oored ro lc i5) .  red t | r t  ro le i i3) .  r , rmnre (11.  rougtr
s l in ne*t  (12).  I ) , ,nn 's salahrn, ler  (9) .  rer l - | r :sged f rog ( t ) -  lnd O1,-nl i ( j  s i . tamaD.t( j r  t t ) .

than in upland or '  transit ion zones in southwest
Orcgon.

Anphibians. - Amphibian spccies richness.
equitability and diversirv clid nor differ berwecn
streamside and upslope transccts. even though
trmmunitv similari tv rvas (40 perccnt betueen
the 2 habitnt tvpes (Table 2). Toral amphibian cap-
tures dcclined rvith increasing distance liom the
stream along the transripdrian transcd, but this
relat ionship was r,;eak l .r  :  O.24. P = 0.08.
Table 3). Although somc amphibian spe(ires re-
quire strearns or ponds Ior- rcproduction. total am-
phibian eaptures r|erc trot associated with
streamside habirar {'l able il).

More I)unn's salamander-s wcre caught nlong
slreamside than upslope Lransects. rrncreas tnorc
cnsatinas \{cle caught along upslope than st lcam-
. i , 1 ,  t r . r n .F r  t -  {T l t b l c  2 r .  \ , ,  r r nph iL i r n  -pec i -5 , . q -
l r i l ' i t - , 1  r - - o ,  i a r i , , n .  s i r h  , l i - r : r n ,  e  f r , ,m  s l r eam
along the trans p:uian lrunsects \r < O.22J.

Habitat Assoc ations

l)iscriminant funtlions with correct class;fication
rates ) lJO percent wcrc obtained for onlv three
' , 1  l 0  spec ie "  $ i t h  >2U  ,  a f t r r r c  - i l c .  r n ;  >20
norl-capture sites. In all three models. distance to

12 McComb. McGarigal,  and Anthonv

either intermittent or perrnanent str.eams .was use-
ful for discriminating capture sitcs frorn non-
capture sites. Correct classification rates were ( 80
percent for deer micc (740lo), Townsend's chip-
munk (700/o). shrew molc (550/o). Pacif ic shrerv
(700/o). taiJed frog (590/o). $esrern r.edback sala-
maw)er (PletluttLn rehiculum) g 5o/ol. and Pacific
giant salamander (l)icarLptod,on telebrosrL\, 67 n/o).

A multiple regression model to predict Trot
I ' r i dg r ' s  "h res  , . r p l u re .  a t  , 1e [  116p  5131 in11  n1 -
also weak (R'z - 169o).

Westem retl-backed role. Oapture sites n,cre
distinguishcd liom non-capture sites by havinpl less
alder ancl [c,rb coverage, grcater covcrage bv
Orcgon-grapes and ferns, and by being farther
liom a strcam (r:anonical R'? : 45%. Tablc 4). tlp-
slopc areas clominated by Douglas-lir and as-
sociatcd shrub and fern comrnunities eharacterized
h rb i t e t  t , , r  un - te rn  r . , l - b r c l e , l  \ L , l e . ,  c , , ns i . t cn l
with thc desr:riJrtion oi habitat given bl Slaser er
a1 .  ( 198 I : 196 ) .

IraciJic ju,mping mtuse. OaprLrrc sites uere dis,
tinguishcd from non-capture sites bv being closer
to a permanent stream and having less coverage
ofshrubs ( 1.3 m tali (canonical R'? = 490/o. Tablc
4). Early seral stage patches rvithin the strcamside
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Ors,,n. 1988. O.lv correhrion coelfi(ients >0-2; *ith UF.{ scores are presentrlrl.

r  $Nh DFA

C.lifornia red brcled role

Pa(ific jumpnrs mouse 6 3 1 1 t 7

0regon grape corer

Disl. 1o inrefmillenr streanl

D is t .  to  p . .manen l  s l feur
Shr rh  rucr  <  l  3  n r  ta l l

Eleration

Hrzel corer

Disl. to permanenl strearn

0 . 7 6
+ 0 . 6 5
+ 0 . 6 3

0.ai l
+ 0 . 5 6

0.4i7
0 . 5 8

-0. , t l l

+ 0 . 4 ;
-t).,[a)
+  0 .29

0.95
+  0 .67
+ 0.3.)

"l, = \,,nb.r ol capture sitestnunber of non capture sites.

area chalactcrizcd jumping mouse habitat in or.rr'
stands. consislent $ith Lhc dcscript ion providcd b,v
l laser e, al.  (1981:2:12).

,ly'arsl slrretr'. -Caplurc sitcs wcrc distinguished
irom non-capture sites bv being tloser lo a per-
rnanent stream and haring greatcr covcragc bv
forbs and hazcl (canonical R'z = 430/0, Table 4).
' lhc,v 

leed on aquatic insects and terreslr ial  ;nver-
lebrales al lhc walcr 's cdgc (Whitaker and Maser
1976). but l i t t le is known about the habitat nccds
o f  t h i s  spcc i cs .

Management lmplications

Both -qtrearnsicle (2,1 specics) and upslopc (23 spc-
cics) habitats contributed to the total species rich-
ness of 25. Sorne species occurrcd in lovcr
numbels in one ofthese hro habitats conpared Lo
lhe other. so small  rnammal and amphibian com
munitr stluctures dillered between these srr-eam-
side and upslrpe habitaLs.

Cuidel ines <nntaincd in thc Orcgon lorest
Itlacticcs Act state tirat a ripa an rnanagenrenL area
(Rl\'lA) with an avcragc of thrcc timcs the strearn
vidth (but not less than 7.6 m ancl not rnor-c lhan
ii0.3 nr rtidc) ,.hall bc maintained on all lish-
bearing streams. Within RllA's al l  logs on thc
ground prir-,r tc-' harvest, some live conifr-'rs. 50 pcr-
cent of thc prcharvcst shaclc level.  and 75 percent
ofthc shaclc over the aquatic zone must be retained
lbl lor ing harrest. Fcdcrul lancl management agen
cies sometime-e leave ryider ( i l0-50 rn) R\ ' lA's to
rntcl othcr nccds. such as snag lequirements. 

'fim-

ber harvest, which is usually in thc form oi clear-
cutting, mav occur outside of RNIA's. If RMA's arc
) 50 rn on eaclh sidc of thc stream and managed
to provide mature forest habitat lor srnall mammals
and anphibians, then most of the species that r,e
sampled might find at least marginal habitat in
RNIA's prior to harvcst o{ adjaccnt upslope areas.
\'larsh shrt*s. Pacilic jumping mice. long-tailed
!oles. an.l  white-footed voles rnight f ind optimal
habitat in streamsitle areas. Han'esting adjacenl
upslopc areas will have unl.crot'n cffects on habi
tat qualitv rvithin RNIA's ibr the species that wc
-amp '1 .d .  Fn r  i n - t an ,  . .  i l . r n r  , ' f  t h ,  - e  -pec ie -  a re
achcrscl,v affcctccl b_l induced edges (Brown

1985:119, sensu Temple I986). Lhen narrow
RllA's may not even providc marginal habitat lbr
such species.

Harris (1984:146-147) suggested that f ipar-
ian areas could be used to link mahrrc ftrrcst stands
rvithin landscapcs. Tf streamside area-s are intended
h iirnction as corridors. then consideration should
be given to corr idor width. Becausc of the dv-
ndmic naturc of stcnmside systems lfluvial er'ents
and beaver (C'o.stor c.r/roderurr') activitvl. thev tend
to bc structurallv and compositionallv more com-
plex than upslrJre arras. Nauon corr idors ( ( 50
m) rvith patchill distributed malure foresL rnav not
be sulficient as dispelsal corridors frrr spccies
slrongly associatc{l r,;ilh onc scral stage. }'u her
stuch is nccdcd to determine the level of forest clis-
turhance thal coLrld occur in RMA's antl still main-
tain optimal habitat for srnall mamrnals and
amph ib ians .

l4 XlcComb. Mc(iarigal,  and Anthonv



Our dala;ndicate thaL streamside corr idors in
matlrre lbrest,e rnav not bc sufficicnt linkagcs for
westefn red-backed voles. If land mana€iers rrish
to prornote l inkages among upslope mature forest
patches. then streamsicle corridols shoulcl be suffi-
ciently wicle to include optimal habitat used by
rrestern red-backed voles until additional data can
b ,  ,  u l l . ,  t r , l  l ' i t h i r r  . t r . cm . i d "  Lu f f " r ' . t r i p .  t n  a -
sess their value. Altelnati!ely. inten'enin€t mana€iecl
f trrest stands could be macle more permeable to
this spccics b_-v rctaining signif icant amounLs of
wilhin-stand structure durin€i harrest (fgeen trecs.
snags. and hgs). or b,v providing up-slope corridors.
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