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Abstract
\\'e conp.rfed \pccic\ composition and felarive rbundancc of herpetofauna bet$een fipali.rn and uprlope habilris ann)ig 5 fbren
tlpes (shfub. opcn \apling pole. lafge sr$rinber and old grorth conifer fbfests, and dcciduous forestt in western OfegoD.
RiplfilLll- rlnd up\lopc issociated species $ere idenliicd based on captlrfe fiequencies liom pjtfall trapping. Specie\ richness
s x\ \imilaf .Lnrcng tbrcsl lr'pcs but slightly grerter ir lhe shrub \tands. lhe abund.rnces of3 spccics diltunrd among forestt)pes.
Total capnnes $as hilhesr in dcciduous forests. inteflnediate in rhc nature conifer forerts. rnd lo\rest in fic I )oung conile ou\

lircsts. Species fichness $ as sinilar bcNeen \fieam .rnd upslope h.lbiutsi ho\\ et'er. capture\ \lefe higher in riParian lhan upslope
hlbitar. thiled frcgs (Ar..rtfur rrr.il. Dunn s salamanders (Plcthodo dunni), roughskin ne$ts (Taticha gra ulovt). P^xit1c
giants i lamndeN(, l .d] ]1| ) tadot lk ,k ' l ) ] | \^)and|ed-1eggedi ios5(R.u. ld,r , iz) ! r 'erecap1u|edno
ups lope hab ir.Lr\. Of thesc \pccics r hc red legged fiog and Pacilic gianl \alainandef mry depend on riprrian lr abr lal lbr at least part

of thei f  l i te fequiremcnt! .  $ l i lc  ta i led f fogs.  Dunn's salanandcr\  and roughskin nelvts appear lo bc npar ian as\ocia led \pecies.  In
xddir i ( .  $ e t i )und Orgo \a lamander i  ( l ) i rd/ , / rd cr . r r r ro l / : ; l  u ere associated wi th upslope habi lats.  we suggest  r i far i rn m.Ln-

agenrenr zones \hould bc al lcasl75 100 lll on e.rch \ide of(h. strcam and that mrnagement 1br upslopc/and orold lbrest associ-

. i . .  r , . \  ' e n I r : , i \  r  p u r r , r , r  - \  o r  r r f , -  n  | e f i e . .

lntroduction

N,luch riparian mana-qemcnl in the Paciflc North-
west has been tbcused on protection ol'f ish habi
lal along larger strcanrs (Mcchan et al. 1977, Sedell
et al. l98l). Bilby (1988) suggested that thc al-
terations along the smaller streams have a nore
dramatic eftect than r)n largcl sfeams. because they
shili the primiu y sonrce oforganic mrttcr from land
1() the strealn. Leopold ct al. (196:+) estimated that
li5 ?i ofthc lolal length ofrunning watcrs ale first-
to third order strearrls. Changes in these streants
ma) alter thc structure and productivity at higher
levels ol'the ripadan tbod chain 1Muryhy and Hall
1981. Hawkins et al. 1983). and eventually may
drastically cffccL rip;nian associated plants and
animals. some u'hich arc already l isted by the
Deparlmenl of Interior as threatcned or endan-
gered iHirsch and Scgclquist 1978).

lntergladation of riparian vegetation with the
adjacent upland habitat provides increascd slruc
tural divcrsity ofvegetation ti)r wildlife (Thomas
et al. l979), and amphibians and other vetebrates
have an inportant role in the tixrd chain of these
ecosystems (Bury el al. 1980. Brode and Bury
1981). The cool moist microclimale found in i-
parian habitats may be essential lor sonle
her?etofauna. and it undoubtedly ot'fers l imited
rcsources to others during at least part ofthe year

(Brode and Bury 1981). Riparian habitat is used
by many antphibians for cover and/or breeding
hrbitrt (Bury 1988). Alterations in these compo-
nents by changes in the fbrest can be dctrimeltal
to nrany amphibian species. including stlamandcrs
(Bury et al. 1980).Increased temperirtures ofex-
posed stream-beds as a result of timber removal
u'erc hypothesizcd to lead to the disappearance
ofthe tailed tiog (Bury 1968; Noble and Putnarn
1931). Bury and Com (1988) suggested thatcanopy
rcmoval may negatively eflect the trdpolc popu-
lation oftailed liogs by increasing watcr tcmpera-
tures and altedng the lbod base. Brode and Bury
(19E1) firund that populations of Torrent sala-
manders (Rlzyncalritor ruri"g.rarit), which are often
associated *,ith cool ravines and rivulets, vere
eliminated by logging in Northwestern Calif irr-
nia. Although the numbers of herpet()fauna spe-
cies in the Pacific Nofihwest is lowcr lhtrn birds
and mammals, their ecological significance as
measured by density and biomass is high (Bury
1988). Thomas et al. (1979) suggested that ver-
tebrate' u hi. h teeLl and/or reproduce in u aler ure
usually dependent on riparian habitat. but some
amphibians including the plethodontid sala-
manders, have a less direct association with watcr
rnJ rre m, 'rc generll ir thcir hrhitut requiren r. nt'.

Life history information is available tirr somc
herpetofauna in the Oregon Coast Ranges
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(Nussbuan et al. 1983). Ten of 2.l nativc species
of hcrpctotaLrnt in the Oregon Coast Ranges ol'-
ten are tbund in riparian habitat (N{arshall 191J6).
Bury ( 1988) indicated that f lte n(n thwestern sala
mander (ir?r,\'.tt.r?ra grdcile) and the roughskin
De\\"t requirc water (pref-erably slow moving) lbr
breedilg. He also strted that the nonhcrn all ig
Iot li / nrd ( ltl go ri Lt d )err ilea p dn cipls) rnal- bc nrorc
abundanl along the streams. but it does Dot re-
quire riparian habitat t ir l survival. Bury (1988)
concludcd thrt none of the lrcrpetofauna of t ite
Orcp , 'n  Cor rs t  n t '  Nor th . . rn  C l i tb f l ) i J  rppcr r  I
be ripali ln obJigates. because none of then are
dependent on ptuian habitat alone for both breed-
ing and cover His stalemcnt lefi sone doubl about
the occurrcnce of riparian obligate herpetolauna
in the Oregon Coast Rrnres.

The purpose of Lhis study \\ 'as to describc dit '-
terences iD spccies conrposition and rclative tbulr
dance of herpetofauna between riparian and
upslope lrabitats rmong tire forest types. Our
priman objectivc rvas to ideotifv an\ species with
ripalian or upslope associations in order 1o de-
\ ( io f  rn rn i rpemel t  . l r l l egrc :  l i ' r  Ihe \e  \pec i ( \ .

Methods

Study S tes

Fitieen study sitcs were located in thc CentralCoast
Ranges. Lincoln Cr)unty. Oregot along sccond-.

third-, and tburth ordcr streams (Horton 19.15:
Stlahler 1957) (Figure l). "Stream Order' '  is a
systcm of strean-r classification: each small ulr
brrnched tributary is a fi.st order strcam: t$ o first
order strcamsjoin to nakc a second order stream:
a third order slrcanr has olly first- and second-
ordcrtributaries.etc. (BI1)$n l9E5:201 ).TheCoast
Ranges is inlluenced by thc marit ine climate of
Western Oregon, with nild wet rvinters and cool-
dtv summers (Broln and Curtis 1985). The an
nual precipitalion ranges fiom 6.1cnr in the inle-

or vallcls to 305 ctn on Lhe westeln slopcs of
the coastal mountains (Brown and Curtis 1985).
Franklin and Dyrness (l 973:3 l-32) described the
Coast l langes as a narrowcr zone u,hich reccir.es
170-300 cm of precipitation a "-car, u'ith avelagc
lcmperrtures that seldom clrop below 0"C in the
winter and nevcr exceed 27'C in the summer. Thc
uplancl soils of these arcas consist largelv of silt
loarns and clays (of sedirnentarl ori-uin) and finer
texturcd clay loams which are igneous (Maser et
;rl. l98l ). Or-eiuic matter contcnt is high and acidirv
is medium (Franklin and Dyrncss 1973:9 l0).
Thcrc nray be substanlial differences in soiltypes
u,hich occur locallv as topogrilphy changes from
poorJv developed soils on steep slopes to deep
soils on gradual slopes (Maser el al. 198I ).

\\'e selected study sites il live lbrcst types (Hall
el al. 1985) including: (1) shrub conifcr forests;
5 l0 years olcl. trees <3 m Lail. dbh <2.5 cn. <,10cl.

Figurc 1. Mrp of studl' sitc locations. Lincoln County. Oregon.
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crown cover. with grass lbrb conclit ion lntelmlt-
tert, dominaIrl tree specics Douglas-fir
(.P.reudotsltgu nten:.ie.;i i l  (2) open saoling pole
coniter f irrests: 20-35 ),ears old. trees usually >3
m tall, 2.5- l0 cm dbh. <60% crown cover. dodri-
nant trcc species Douglas-fir (3) latge slnvtimbel
coniler forests: 11G200 years dd. trccs usuall!
>30 m tall, dbh >53 cn,60-E0% crowr cover.
dominant trce species Douglas-fir,1) old-growth
coniltr forests; 200+ yeaIS old. multi la),ered ver-
tical structure. 60 807r crolvn cover. dominanl
lree species Douglas fir and \lestcrn hemlock
(' lsuga hetenphll la) and 5) deciduous ti)rcsts;
>709i covel dominant tree species, red alder'(A1nas
rtrl>ra) tlntl biglcaf nraple (Acer nattttphr llunt).
Forest typc selection was based on a combina-
tion of age, species and sIuctural charactcristrcs,
and rvas l imiLed to what rvas arailable in the Or-
cgoD Coast Rangc. We sampled thrcc rephcates
ofeach tbrest type (= l5 knal stands). Each stand
hacl the appropriatc lbrest type on both sides of
the sffeam and was large enough to include the
transects plus a bufler of at lcasl l00m to reduce
edgc eft'ects. Aerial photos and tleld rcconnats
sance \\"ere used to locirte sitcs. The elevation ol
rhc study sites rirngcd liom I l0-3711 m and slope
rvas from 28 to 68%. Aspccl. slope. I itter dcplh

200 r t

and other habitat variables n'ere measurcd at each
station at each site (Gonez 1992).

Trapp ng Des gn and N/lethod

Transect lengths and spacing bet$'een trtp sla
tions were modified t 'rom Mcconb et al. ( 1991 ),
thcse reductions allowcd us to naximize thc cf
ficicncy of the study dcsign and the setrch for
studl sites. but still obtain a repr.esentative sample
of the population. The trapping dcsign on each
\llt( l) , i lc jun\i.t(d ol , 'ne l5{)-rn riparii ln tf irn\cjl.
onc 350 m upslope transect (200 or upslopc and
parallel to the riparian transect), and tu'o 200 m
trans-riparial transccts that connected thc cnds
of Lhe riparian and upslope transects (Figure 2).
Eight trap stations with two pitfrl l  traps/slation
were located at 50 n intervals along the dparlan
and upslope transects and ninc lrap stations at 25-
m intervals along the trans dparian triin sects. Therc
wcre 60 pitfall traps per stand and a tixal of 900
traps for all stands conbined. Multiple traps rvere
uscd per station to increase capture rates. Thc lraps
were constructed by tapirg two #10 sized cans
together and placing theln in holes so that tl'te top
ofthe can was flush with thc ground. Traps were
loc l tcL l  u i th in . r  l  n r  r rd iu .  o [  the  s r r r r i r rn  ccnrc r
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Figule 2. Studv site de\i-sn lor placement ol 'pitfall traps.
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to allo\,!, trap placemcnt along fallcn logs. stumps.
live trees, rocks. or slopc breaks, which acted as
Datural drift fenccs. Kill trapping methods wcre
used in this study becausc of poor acccssibil i ty
to the sites and time constraiDts.

The study included firur 28-day rrapping peri
ods during May (cool. wet scason) atdAugust (hot,
dry serson) of I 989 and I 990. Each trup was che{ked
weekly whichresulted in 100.800 trup nights. Dead
animals * ere taken trom thc t'ield to fteezcrs $ here
they wcre stored for positive identification. Livc
aninrals were idcntifled andrelcased in similar habi-
tats at an aclequate distance (miles) outsidethe study
sites to prevcnt recapture.

Data Ana ys s

AII data analysis was conducted using the SAS
softwarc system (SAS Institute 19ti7). Relativc
abundance oleach species was compared among
forest types using one-way Analysis ofVariance
( ANOVA) and Student-Newman-Kuels (SNK.1
mein compalison test. Relative abundance ofeach
specics was compared between stream ;urd upslope
habitats amon-s fbrest typcs, and stations along
the tmns-ripilrian gradient among foresttypes using
lwo-wav ANOVA and Studcnt-Ne$'nan-Kuels
(SNK) mern comparison test. SNK was chosen
tbr its po\\,cr in declaring signilicant dif'ferences
and because it works well with equal sample sizes.
The trtrnsect by forest type interaction and sta-
tion bv forcst type interaction were used to test
the transect effecttrnd station effect along the trans-
riparian gradient. respectively. Site within tbrest
type was used as an crror tern whcn the interac-
tion betwcen tralsect and fbrest typc (or station
and fbrest typc) \i,as ilsignificant. When thc mean
square lbr site within fbrest type vas less than
the nean square for transect by site within lbrest
type. the site within fbrest type eror term was
dropped and it became a completely randomized
design. This proccdure allowcd us to separatc the
eflects due to differences among forest types and
.ite. l iorn drflerence. betu,.cn irnd u ithin trun:ects.
When necessary. variables werc transtbrmed [1og l0
(x+l) and arc sine square-root for pcrcent coverl
lo correct for non-nomality or to obtain homo-
geneous variances. ln some cases hansfbrmations
wcrc unsuccessful in producing normally distrib-
uted variables or homogeneous variables. Con-
parisors were made among habitars and between
transects lor each species individually. RcsuJts
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for some species were Dot included, because smalt
sample sizes (N<20) made statistical analysis and
inlcrpretations tcnuous.

Results

Abundance and Spec es Richness

A total of 9l7 amphibians and repti lcs were cap-
tured including nine species of amphibians and
three specics of repti lcs (Table l). Anrphibian
specics richless was greatest in the polc ti)rest
type (9 species) and slightly krwer in theold-growth
tofests with six dil lerent specics. Reptile species
nchness was greatest in the shrub forest typc (3
species) and only one spccies was found in thc
other fbrests types. Species richness rvas sinri lar
in stream (1:l amphibian and 3 reptilc species) and
upslope (9 amphibian and2reprile species) habitars
with I I specics each (Table 2). Amphibian abun-
dancc wrs highest in the deciduous forest type.
intermediate in large sarvtimber and old growth
foresttypes. and lou'est in the shrub and pole timber
forest types. In contrast, repti le abundance was
highest in the shrub forcst type. Amphibian abun-
dance was grealcr in the dparirn tltan upslope
habitats. and repti le abundance was greater in
up . lopc  h lh i t l s  {T i lh le  2 r .  I  hc  : lec ie .  c : r l tu re
r . r te  uas : im i l r r  he t \ \ecn  \e i l \nn \  l l , ,n i  r ip l I i r rn
and upslope transects: therc were no signilicant
differcnces in capture rutes bctween wet and dry
seasons for any species.

There was a total of 858 amphibians capturcd.
which included seven salamander and two fiog
species. The roughskin newt. tailed frog and west-
em red-backed salam ander (Plethodon vehi<-ulunl
together nrade up 82% ofthe amphibians and 76clr,
of the total herpetofaura (Table I ).

The roughskin Dewt was the most abundant
salamander in this study reprcsenting about IJ6%
olthe 350 salamanders captur€d. lt was capturcd
more often (P<0.01) along strcrm than upslope
hrbitrls rTchlf 2 r. Along the lrirn. riplri.rn ran.ecr'
thcre was morc captures at sti,ttions close to tlte
shtam than fufiher away (P<0.05) (Figure 3). There
was progrcssively fewcr captures of roughskin
Dewts tiom old b younger conilerous firrests;
however roughskin ncwts \vere more abundant
in the deciduous fi)rest type thrn in anv of the
i ' lher  lo rc \ r  r1pe. ,  rT lb lc  I . t .

The Pacilic giant salamanderwas captured more
often (P<0.05) in the large sawtimber and old growth



TAB I - Ii L Frequeici, of herpetolaunal capture \ .rmong the llve diflerent torest types ir fi. Orego n Co.rsl Rengcs. I 9 89 - I 990

Fofest Tlpc"

Hefpetolauna

s
( n = l )

X S E X S E

L

X S E
T0tal

Caplurcs

O D
0r=3) 01=-l)

X S E I S E

Amphibi .ns:
Norh$esrcnr\a lxmander 0.0
Paci f ic  g iar t  salamxndef 0.3
C)regon \al.rm.rndc. l.l
Dunns\  lam.rndcr 0.- l
Re&b cked la lamandef 10.7
forent snlamander 0.7
Roughskin newt 1.0
Tailed liog 1.0
Red- leggcd i iog l . l

Subtotals 53

Rcpt i les:
\or(h! ' rnal l i t rL lor l i rard 1.1.- l
Nor!h\\eslefn Sutcr snake 1.7
Common gar ler  snake 1.3

Subrotr ls  52

TOIAL CAPTURF]S'  105

0.0 0.0 0.0
l.5a 1.1 ).1^b
0.9 5.0 2.6
0.6 2.3 1.2
,1.5ab 9.7 2.,14b
0.3 0.0 0.0
5.8ab 17.1 I l .8ab
3 .5  25 .0  21 .6
0.0 0.0 0.t)

193

1 .0  1 .0  5
1.0 0.0ab ,10 0.042,1'!'
5.7 1.5 66 0.6109'
1.0 1.5 16 0..1831*

1'1.T 6.1^ 199 0.0-155
0.0 ri.0 .1

6'1.0 22.5a 301 0.0620=
9.3 5.2 201 0.0573'
3.7 3.2 16 0..1026*

3,11 858

0 .0  0 . /
0 . l b  1 .3
0.7 1.3
0.1 2.0
,1.8ab 6.0
0.7 0.1
0.6b 1.o
0.6 2.0
l . t  0 .1

12

0.7 0.0
l.3ab 6.0
1 .7  1 .1
0.6 1.0
r . 5b  11 .3
0.1 0.1
l.6.rb 10.7
1 .0  29 . l
0.1 0.0

191

LEa 1.7 0.9b
t . 2  0 .0  0 .0
0.1 0.0 0.1-)

5

11

0.t 0.3b
0.0 0.0
0.0 0.0
I

1 9 8

0.3 0.3b 0.0 0.0b 50 0.0002"
Lr.0 O.{ '  0.0 O.o \
00  L , .U  nO n .n  l
1 0 5 9

19'1 3.11 9t1

+\'aiahle $as Logl0 + I tfansforncd.

Letters (a and b) are uscd lo distinguish bctsccn means lvirh significant diliercnccs. Significand] differenl mearL \!ill no! shafe

-S=shrub. P=fole. L=hrge saw t;mbef. O=oldgroqlh, D=dcciduou\'
r,2 !'a) ANOVA lvith sirc as block rnd enor tern to ten 1or sland type efiect. I-ctters repfesenl spccific difference\ idcntified bl

llre multiple comparl\on\ test.
')\lot including no target specics and the specincns $hich lvere ir loo poor condilion to identif

TABLE l. Irrequencl ofherpeofrunr crprures amoDg thc stream and upslopc transects in live forest t!pes in the Oregon Corst

Range\,  l9 i l9 1990.

Transect

Hefpetolauna

Streanr
(n=15 )

I S L

Upslopc
(n=15)

X S E Total

Amphibians:
Nofth\rcncrn sahm nder
'Iailed 

lios
Pacilic gian( !alamandef
Oregon salamrndcr
Dunn s \alLunrndcr
western red backed s.rlanandcr
I{ed-legsed lr(lg
'Iin 

reni s,llanandef
Roughskin ncwt

Subt(lral\

Replilcs:
l\orlhern alligrtor 1i,,ard
Northwestern larlcr snake
Conrmon g tef  snalc

Sublotal,i

TOTAL CAPTURESh

0 . 1

0 0
1 . 1
3.2
0 .8
0.1
7 .3

305

0 .1
2 .3
0.'1
0.0
0 .3
0.6
0.6
0 .1
1.6

0.1

0.1
2.0
0 .3
l.:l
0 . 1
0 .1
1.9

162

u , l
4.1
o.2

0 .1

r-t.I
u . l
L 2

2
123
22
l0
20
99

153
161

2 1
I

3
25

,192

0.0033 r
0 .121 t ' ! ,
0.0003+
0.0355*
0.6007r'
0.0818 ! '

0.00,t I *

n.notn-0.3 0.1
0 .1  0 . r
0 .1  0 . r

3 1 1

l . l  0 . 6
0.0 0.0
0 .  r  0 .1

t 1

t /r)

*Varixble $as Log l0 + I tfanslorrned.
.2 \\ nr- ANOVA $ith ffamsect by stand condition intcraction used to lc\! for transect eilcc! and siie by condidon used a\ effor lcrm
fNot including non tafget specic\ and lhe specincns $hich lverc ilr loo poof condition to identity
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stands than in the other three lbrcst types (nrble
l.) and was morc rbundant along the riparian than
upslope tfansccts (Table 2).

The Dunn's salamander u,ls morc abturdant
(P<0.05) in ripadan than upslope habirars and was
nrore abundant (P<0.05) a1 strean stations than
stations away liom tlte stream along the trans
rlprrran transccts (Figure 3). f)unn's salirntanders
hacl a sirnilar capturc rate in all the forest tvpes
with the exceptioD ofthe shrub stands wnere rncre
*,as onh one capturc (Table 1).

The rvestern lcd-backed salamanoer uas more
abundant i l l  t l tc deciduous than in the othcr tbr
esl types and least abundant in the pole li)rest tvpc
(P<0.0.1)(Table l). It u'as thc mosr abundanl of
the Plethodontids and complised 6ll./r of thc to-
tal caplures fbr the family.

TIlc Or-egon sllanrander was more abunclant
(P<0.001) in the upslope than ripar-ian lrabitats
(Tablc 2). h lirct. therc rvere no capturcs of this
spccies in the fiparian habitat in our study.

I l.+ Gonrcz and Anrhonv

s i , e a m  d i B l a n c e i m )

The tailed fro-q was more abundrnt (p<0.01)
in the riparian than upslopc habitars (Tablc 2.) aDd
\vas captured more l iequcntly (P<0.00l.) next to
sh.eams compared to upslope habitats (Figure 3.1.
Tailecl frogs rvere found in all fbrest types in rhis
stuciy: howcver, it was more abundant in the large
sa\\t lmbcr aDd old-growth fbrest types than the
other forest types (Table l).

The red-lc-eged fro-e was represented only by
l6 inclividuals. It \!as nore abuldant in the de-
ciduous stands than thc other lirrest types and had
highcr captures in the riparian thin upslope
transects in this study.

There rvere 59 captures of reptiles. cornprised
ol two snakes and one lizard species. Northern al-
ligator lizards accounted fbr 8-57r of thc reptiles
but only 57r, of all the her?etofauna. The northenl
all igator l izard was nore abundant (P<0.001 ) in
the shrub tirrest type than the other fbresl types.
Tlrere werc no captures of all igator l izards in the
dcciduous for.ests and only one capture in thc latge
sawtnnber aDd old-glorvth tbrests (Tablc i). Thc

r ] .
1 i

sirean d srance(m)

Fisur.3 Averagc .unbef of rcu{hskin newts, Du-nn s srtt.t anders. xnd lriled frog! cuptured (:rstrndard erfof) along trans
rlritflxn trrrsects (.=l-5) in the OreSon Coasl Rirnser. 1989-90. Lcfter\ 1A and B) arc used ro rtisringui* tienreen
're.n\  $rdr  \ igni l icxnl  d i t lefencc\ .  Signi t icanl l )  d i f fercnt  me.rn!  wi l l  not  \harc t ,c  \ r r rc rcrrer .



northcrn alligator lizard was more abundant in
the upslope than stream habitat (Table 2).

Discussion

Salamanders

Ditanqttodott ts a genus endenic to moist conif
erous forests of the Pacific Northwest, but the
clcgree to u'hich these species dcpencls on aqLratic
eovironmcnts is r,ariable among thc frmily
(Nussbaum et al. 1983). The Plcif ic giant sala-
mander depcnds on streants 1or breeding. and
pacdogenic lbnns rcqLrire stream habititt lbr sur-
\,lval. However. translblmed adults may be lbund
on the forcst t ' ioor under rvoodl'debris or lully
c r p , ' . e L J .  e . p e e i r l l l  d u l i n g  r h , .  r u i n r  s c l . , ' n
(Nussbaum et al. 1983). In rhis s dy. the Pacific
giant salanandcr rvas significantly ntore abun-
dant in largc sa$tinber and old-growth firrests
than in the other three tbrest t)'pcs and was morc
abundant along the dparian than upslopc transects.
Only l0 % of the Pacific giant salamandcrs crp-
tured in this sludy. were in young (< 35 yr) co-
riferous firrests. Sinilarly, McComb ct al. ( 1993)
captured nore Pacific giant salamanders on sffeant-
side compared to upslope rransects but the dif
lcrcnces u;erc not statistically significut. Raphael
(198:1) and Bury and Corn ( l99l) also ti)und the
Pacitic giant salamander to be more abundant in
nrature coliferous forests than in young conifcr-
ous forcsts. Bury ( 1983) compared logged and
unlogged red$,(x)cl tbrests and firund Pacific gi-
ant salanande$ absent lrom the fonlcr. Our re
sults support those of previous studie!. aDd wc
suggest that changes in microclimalc and veg
etation for 35 or lnorc years fi) l lowing a clcar-cut
may nake areas unsuitable for Pacitic giant sala-
nrrndcr p0pulations.

Thc  genur  l i t r i ,  ln t  i '  thc  on l )  ncr r  r  !enu.  in
*cstern North America. and thc roughskit ncwt
is the only species found in the Pacific North
we\t. The roughskin newt is thc nost comnton
salamander in the Ptcit ic Northwcst and nay bc
lbuncl in numerous habitats including coniterous
and hardu'ood firrests. open vallevs and farmlands
(Nussbaum et al. 1983). In this study, the roughskin
ne$t was caplured more olien along streams than
npslope habitats and thcre were diflcrences in
number of captures at stations along the trans-
riparian gradient. Mccomb er rl. (1993) lbund
litt le diffcrcnce in caplurc rate betwecn stream

and upslope habitats of maturc coniterous ti)rest
1or the rou-qhskin newt. These results do not dif'-
fer t'run this study; captures of the rough skin ned
neu,t u'ere low jn the largc sa\l'timber stands with
6 individuals found in both the upslope and ri-
parian transects. Eighty tltrce percent ofroughskin
ncwt captures in upslope and ripariaD transects
$'ere in the deciduous and old-growth stands in
this studv, although thcse diflerenccs rmolg for-
est types $;ere not statistically signihcant. This
species may be resticted to low gradienr sections
of crecks and streants during brccding (Bury and
Corn 1991). Hrxvever, Nussbaum er al. (1983)
suggested they rna), also be found in lakes. ponds,
and on land. Similar to this study, Corn aDd Bury
r  lqa0r  founJ  rouchsk i r r  neut .  mt , r r .  l requcn l l '
in old-growth than in youngcr coniler stands. and
Raphael (19114) found grearer abundrnce of
roughskin newts in mature conit 'er stands than in
younger (< 150) and oldcr (>250) conifer lbrests.
Thc roughskin ncwt was most rbuldant in the
deciduous fbrest type in this study and we sug-
gest from our results thtrt it night beneflt from
nlanagement which includes ntaintenance ol some
deciduous firrests on the Oregon Coast Range.

Thc DunD's salanrander is a lungless sala-
nrander. and it does not require moving water to
brecd (Nussbaum ct rl. 1983). It was significantly
nore abundant iD riparian than upslope habitats
in this study. The dparian int' luence was also evi-
dent with more captures at strean stations than
stations funher away liom the stream. Mccomb
el al. (1993) also crptured more Dunn's sala-
manders along str-eamsidc than upslopc transects.
The species has bcen tbund more associated with
aquatic habitats than other mcmbers of the
Pletlndon genus (Nussbaum et al. J9E3. Bury
1988). and Blaustein et al. (1995) suggested that
habitat disturbances that inclease substrate ten-
pcratures and dccrease noisturc will be detrimental
to Dunn's salanander populations. Our results
support their conclusions and u'e suggest the
naintenance of some nature coniferous forests
in riparian areas would benellt the Dunn's sala-
mander rn managed afeas on the Oregon Coast.

Nussbaum ct al. ( 1983) sug-qested that the pre
tered habitat ofthe red-backed salarnander is thc
drycr sectiotrs ofdense coniferous lbrests. lt vas
the onl)'other member of the genus Plethodo
crptured in our study. AlLhough it was found
equally abundant between strcam and upslope
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habitats. it was captured in greater numbcrs in
deciduous stands than other fi)rcs1 types. This is
anothcr species which might benefit f iom man-
agenent that $1)uld include retention of some de-
ciduous forests.

The Oregon salamander is a lungless sala
mander restricted to the coast offte Pacific Nofih
west and Coastal Norlhem Califomia (Nussbaunr
ct al. 1983). ln this stud-v, it was the only am-
phibian rvhich \\'as rnorc abuDdant in the upslope
tlran ripadau habitats. Similrrly. Mccotnb el al.
( 1993 ) capturcd more Oregon salamanders in the
upslope transects than streamside. and wclsh and
Lind (1991) lbund abundtnccs dccreased as mols
ture increased in older forests. Nussbaum et al.
(1983) suggested that Oregon salamanders usu-
all,v preferred ti)restecl areas bul have been found
in clcarings in the Pacitic North$'est. Raphael
( 198.1) f i)uncl grcalcr numbers ofthe Oregon sala-
m:rnders in older Douglas-fir tbrests than in
younger fbrest types in Northern Califomia, and
Bury ( 19133) iirund it more abundant in old-grouth
firrcsts than in logged stands. The results from
our study u'ere similar to thcir findings: the Or-
cgon salamander was less abundant in thc shrub
forest type especially in thc upland areas.

Anurans

There are 6 families.6 gcnera and 1,1 species
of rnurrns which occur in the Pacillc Northwest
(Nussbaum et al. 1983). In contrast to the higher
abundancc of tailed frogs that we lbund in ripar-
ian versus upslope hrbitats, Mccomb et al. ( 1993)
crpturcd similar numbers oftailed fiogs between
strean and upslope transects in maturc forests. It
was tbund mostlf in coolcr scctions of sffeams
by Nussbaunr ct al. (1983) and Bury and Corn
( 1991)..tt requires permanent drainages oftcn with
a dense canopy covcr for optinal temperatures
(Noble and Putnam l93l . Nussbtum et al. 1983.
Bury and Corn 1991). However, tailed tiogs (es-
pecially the.juveniles) have been tbund at long
clistances liom permanent streams in forested ar
eas (Corn ancl Bury 1990). Noble and Putnan
( 1931) lound adult tailed tiogs r,rt greater distanccs
a['ay from the stream during the wet season and
u'ith higher abundances along the stream during
dryer tinres. Noblc and Putnam (1931) and Metter
(1964) have suggested that habitat loss caused
by logging and/or f i le has rcsultcd in the disap
pearrnce oftailccl frogs. Our results suppofi these.

ll6 Gomez and Anthon)'

The tailed lrog rvas more abundant in the largc
sawtirnberand old-gro$,th lorests than the younger
forest types. There were only three individuals
captured in thc shrub forest type and these u'ere
all within 25 m of the stream in this study. Bury
( 1968.1 suggcsted that the effect of timber removal
on stream nicroclimate and tailed liog pnpula-
tions is dependent on the geography of thc arca.
He fbund tailed frogs in recently logged locations
ofcoastal Humboldt County, CA. where the mari-
t ime climate reduccs the temperatures of the ex
posed stream bed. In contrast. wc suggcst thal
the maintcnancc of mature o| old growth conil:
c rous  f r - r re : I .  u  i l l  ber re l i t  the  t r i JeL l  l r . rg  i r r  rn rn-
aged areas on the Oregon Coast.

The red-legged frog is rcstricted to the Pacific
Northwest Coast and the coast of Northcrn Cali-
lbmia. Nussbaun et al. ( 19133) suggested that red-
lcgged liogs may be found in riparian areas of
moist forcsts in the Pacific Nofthwest. They arc
dependent on water for breeding: howcveq adults
are senri-aquatic to teneshial (Nussbaum et al.
1983). and individuals can bc found up to 300 n
away from standing water-. Seventy-five percent
ofthe red legged frog captures in this study were
illong slrcams; however. two individuals were
captured 2(X) n away in the upslope transect.Aubry
and Hall (1991) fbund redJeggcd frogs more
abundant in nature thaD young tbrests in the south-
em Washington Cascrdcs. ln contrasl. the red-
legged frog was most abundant in the deciduous
fi)rest typc and was not found in the matule co-
niferous firrests in this study. Bury and Com (l99l)
suggested that red-legged fiogs may prefer creeks
and streams with low gradients tirr breeding and
Nussbaum et al. (1983.) suggested that breeding
sites must have litt le or no tlow. Results from our
study suggest that red legged frogs might be as-
socirtecl *,ith sonc component ofdeciduous for
ests, although the relationship was wcak possi-
bly because of a small sample size. Alternatively.
we suggest that populations of rcd-legged tiogs
might be more depcndcnt on site-specific char
acteristics such as low stream flow and low
rh.rntLne. of prtdltor.. rather' than \ egelrl ive t) pe.
Nussbaum et al. (191i3) sug-sestcd that declining
red legged frog populations might be rttributed,
in pa , to Bullfrog introductions and they sug-
gc . tcJ  th l t  rough.k in  newt .  may he  in rpor t rn t
predators on cggs and larvae ofred leggedfrogs.
Prcdators such as the Pacitic giant salamanders and
roughskin ncwts may have limited red legged lrog



populations in somc areas in this studv. Furlhcr
investigation is necessarv bclirrc conclusions mav
be made about this species.

Bept es

The norther-n all igator l izarcl is an endemic spe
cies 1() thc Pacific Northwest and Northern Cali-
tbmia and is thc onll l izrrd u'hich occupics the
coast of Northern Orcgon and Washington
(Nussbaun ct al. l9li3). In this study. thc all iga-
tor l izarcl was trrore abundanl in the shrub stands
than in all othcr l ircst types and il the upslope
vcrsus strerm transects. Similarly. Raphael (1984)
found abundance of all igator l izlrds decrersed
with stand agc in Douglas-tir lbfests in Nonh-
rvestern Crlifbrnia. Com and Bury ( 1990) fbund
few or no rcpti les in young (>:10 years), mature
and old-growth foresl silcs in the Pacitic Nortl'l
west and suggcsrcd that the closed canopy and
lack of suitable open arels in tlrese lirrests prob
abll did not provide the necessary habitat require-
nents for this group. The lack of abundancc of
lepti les in fbrest tvpes of our study. with the ex
ceplion of the shrub tblest type, supports their
lesults. However, low snake captures in this study
i e probably N result of poor catch succcss tirr
snakes using pitfall t laps and the abil ity ofsnakes
to escapc lionr pittitll traps.

Ripar an Associates

Thc tailed tiog, Dunn's salamandcr and roughskin
ne\ \  I  \ \ c re  . ign i f ie rn r l l  I r r ' fe  Jhu l ld l l ) l  in  r ip i t r -
ian Lhan upslope habitats and al distances closer
to the sffeam than lirthcr awry along the tlans
riparii ln transects. These species mav be consid-
ered riparian associates. In addition. thc Pacific
giant salamander and red-legged liog were cap-
lurcd mole otten along the slrcanr transect thaD
upslope and mav depend on riparian habilat tin'
at least part oftheir l i fe requircnrcnts. In contrast,
the Oregon salilnlandcr was signilicantly morc
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abundant in the upslope than in the slrcam habi
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Thc 'c  re \u l r \  \uFFc\ l  thc l  \n l r l l  r ip i r I ian  s5 .
tcms provide imporlant habitat 1br tailed fro-gs.
Dunn s salanranders, roughskin ncwts, and Pa
cific giant salananders in the Olegon Coast
Ranges. There was a significant decline in cap-
tures of thc first three species at 50-100 meters
away trom streams. Consequeltly. wc suggest
dparian management zones should be at [east 75-
100 m on each side of the stream to includc f'ea-
tures of riparian habitat and the arcas of highest
abundance of all of these species. Managcment
for upslope/and or old forest associates (e.g..
Oregon salamander ald the Pacific giant sala
mrnc lq l  lq .pec t i rc l l  r  n r ' y  be  cqu l l l5  l :  i r r rpur -
tant as fi)r ripadan species. It is vital that thesc
systems be considercd in management plans which
lnclude thc protectiol of at leasl some of the ar
eas l iom timber harvest. Many of these
herpctolauna species have limited geographic
ranges which incJudes only portions of the Pa
citic Nofthwest. Protection of these arcas and
spccies is critical. The tailed tiog and red legged
trog are considercd sensitive species in Oregon
by Orcgon Department ofFish and Wildlife. The
importance of moniloring and maintaining popu-
lations ol sensitive species is obviorrs.
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