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Introduction

Ther-c arr: nranl'e,.tablished rnethods for trapping
srnal l  rnarnrnals and amphibian-". Cornparisons of
captules among pit fal ls" snap traps. and l ire tr-aps
suggest thal no one tcchniclue is appropriate for
all species. and Lhal rcsults varr geographicallr
(Bury anci Coln 19{37. Block er al.  l9BB. Szaro
et ol.  1988, Tarlor er al.  t9{38). Several stucl ies
incl icatccl that amphibiarrs and Solicid rnamrnals
are mor-e r Lrlnerabic to capture i l  l l i t fal l  l faps lhan
in \ ' luseum Special snap traps (Broln 196i.
S' i l l iams and Brarrn 1983. Burr and Corn 1987.
Tarlor er al.  19BB). Bury and Corn (1987) and
'Iavlor 

ei al.  (19,98) sLrggcsted that pit lal ls $ere
supcr-ior-to } luseurn -{pecials in crpt l l r ' lng rnanv
srnal l  mamnral anrJ amphibian sper' ies irr lor-csts
ofr,;eslcrn Or-egon ald S'a-shington. Run and Corn
(1987) suggestcd that a combination of pit fal ls and
Nluseum Specials r lerc ncccssal-r to 1ul lv sarrrple
small  nlarnmal comnunil ics in these iorests.
Horerer' .  Bur' l .  and Corn {1987) and Tarlol ci  a1.
(l9BB) specificallr extludccl lipari:rn areas frolr
theif  studv sitcs. and their cornparison of \ ' luseurn
Spccials l i th pit fal ls las not paired in t ime nof
spacre lithin cach ibrest stand. Siilliams iurd Braun
(1983) cornparecl pit f i r l ls l i th Xluseum Specials in
r iparian and upland afcls of noltheln Cali fornia.

bul their studl las not replicated and their nurbcr
ol trap nights (TN) litlr Nluseum ,specials was smi l
( n : 5 0 0 ) .

Pitialls have been used in !1 \'afiell of tar's to
cllptufe and sample srnall marnmals and amphib-
iarrs. S' i l l iarns and Braun (1983) and BLur and
Corn (t9f:17) trstul scveral pitlirll alrar dcsigns and
concluded that pitfalls rrithout dlift lences lere as
eflectivc at sarnplinpl rnarnmals as pitfalls litir drift
l i : lce-q uhen thfcc t imes as rnanl single pi l f t l ls
\rere used. Thesc authors and Panlorloski ( l  979)
used pit lal ls as ki l1 traps (through adding later
or accurnulRtion ol precipit .r t ion). r{heleas oLhers
(Brorrn 1967. BoonsLra and Krcbs I97B) have
used drv pitfalls as lir.e traps. The rJegrec to rthich
l l ter in pit fal ls inf lucnccs captures ofsmall  mam-
rnals ancl nrnphibians and thc cornparatile elfec-
Livencss ol Nluseum Specials and pit fnl ls t i thorrt
dri f t  fcnccs ha-s. to otrr knorr. lcdgc. not been in-
vesl igatcd in r lepl ir :ated. expcrimcntal design.

\ ' luscunr,\pecials hale been cri t icizccl as be-
ing less effectivr than pitf:rlls fbl traplrirrg Soricids.
I lor,;cvcr. \ \ 'est (19135) dert lonstrdtcd that the nen
rnodel of \ ' lu-.eum -{pecial ( l iLh plast ic treadles)
'$as rnore effect ivr at capturing SoricirJs than the
olcl rnodel. ThLrs. lc t ished to cleterrr inc i f
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pitlalls rrere more effecti\.e at capturing Soricitls
than thr: ncrt N'luscum ,qpccial. Frulhcr. rnost
pr-eriorrs investigaLors (e.g.. Si i l l ians and Brerrn
J983. l  ur lor ei al.  19BB) uscd pcanlrt  buttcr and
oat-q 1br hait. -soricids are r'arnivor!us. so r\e (r)rn-

parr:cl thc cflcctivcncss of a bail nrade of nreal paste
\r i th peanuL bLrtter.

OL r l  n r r l l  h rpo theses  r \ e re :  l ) cap tu re  ra l es  l i r
srnall marnlnAl and arnphibiaD species r{ould not
di i ler betlr :en pit ial ls and net \ ' luseurn Spccials:
2) captule rates lbr small mammal and unphibian
species lould not cl i f fer l let leen piLfal ls l iLh latrr
nnd pitlalls *ithout tater'. trnd 3) capture rates for'
srnall mammal species lrouid not diffel betl,;een
N{uscum Specials baitcd rr i th peanut buLLer and
X{useLrrn Specials baited \\ ' i lh meat pasle.

Methods

The studl r{as located in tire Drili Lreek rrater-
shr:d. T, incoln Count_r. Oregon (Figure l) .  Se
sampled -"ir unrnanaged. mature lirrest stands
r,;hich originatccl follor,;ing crtcnsivc fir'cs in thc
rnid-l  { : t00's. ,SLands rere characterist ic ol lhe
rrr:slcr-n hc'rnlcrck (Tsuga hetercphlllul vrgelaL;on
zone of ihe Oregon Coast RaDges l!'ranklin and
Drrness t97i:l). Olelskln !egetati.[ varied alnong
sitcs but lr l ls donrinatcrl  br Douglas-f ir  (Pseado-

tsugl nrcnziesii);rncl red alder (-4lnrn nrbra): other
tree species inclutled rrestcrn hcmlock. r,;cslcrn
redce,Tar lTlutja plicntal. and bigleai rnaple (,'1cer

nrLd oph\ llum). f,nclcrston r.cgctation rras patchilr
distributed and dorninated bv salmonberrv {Rabrrs
:pettobiLi,s). sr\ ofdlern (Pol_1rslr.[run nurt(utt7l. \:]ne
maplc lAcer citcinatuntl, salitl lCuukheiu shulL,u.\"
Oregon glape \Berberis nerxosa). and huckleber-
r ies (Vaccinizzr spp.).

ligure l Lo.aiioD ol sturli areas. Lincoln Counrv. OregoD.

Sie estahl ished t l 'o 700-m trAnseci-s in each
stancl:  orlc along a sccond- or third-ordcr slrrarn

t l0 \ ' lc( lornb. -t \nthonr. and \ ' lc()arigal

and another 400 m upslope and parallel to the
: r r r r n , - i , l -  l . J r : r ,  r .  T r \ , '  l r lU - rn  t f r n . r i pJ r i cn
transccts cxtcndcd fronl thc strcamsidc transcct to
the upslope transect. S'e placed pitlall statiors at
100-rn inLerrals along the upslope and slreamside
trdnsccts and al 50-m intcnals along the trans-
r i na f i r n  l r a r ' - cc l -  l ' , r  a  l o l a l  ' , 1  : 10  - t a t i , , h -  1 ' e r
stund. At crch station $c subjcctivch locatcd t1r'o
piLlal ls wiLhin 5 m ol Lhe stat ion. Each pit fal l  rvas
set levcl lith thc surftrcc of thc ground. I'itfalls
$,ere sei Rdjacent to logs (63%). slope breaks
(19o/o). in siash ( l loi) or adjar:ent to rocks ( i30h).
Logs adjaccnt to pitfalls rangccl from I to 20 m
in length and lere distr ibuted among iarge () 49
cm.,160/o). mcdiurn (20-49 cm. 320/o). and small
( (  l 9  c r r , 2 i 37o )  d i ame te | s .

Pit ial ls were made of trro #10 t in cans (36 cm
deep and 15 cm in diamctcr) hcld togcthcl l,ith
ducl tape ((iorn and Bury 1990). All pitfalls had
iJ-4 drainholes about 4 cm from the hottom to keep
the traps from filling to the top vith vater vhich
could al low animals to escape. Hali  of the pit fal ls
had a drain hole in the bottom to keep the trap
frcc of wttcr during sampling. One pit lal l  ni th a
drain hole (drr pitfall) and one t'ithout a drain hole
(\!et piliall) \!es set al each slation. Ho$'ever. drain
holcs in thc bottom of piLfal ls uere onlv marginal-
lr successful in keeping pitfalls dr1. As a result.
. r r nn l i r r g ' r r t e r r - i t r  $ i t h  r ' e t  p i t l e l l -  r ' a . , ' on - i " t . r r t -
lr 'higher (1246-170.1 TNistand) amonpi stAnds
th . rn  J r r  p i t f . r ] ] .  l . r t ) - J54  T \  - t a r , , l t .  Cumt ' a r i sun .
of cornrnunitv stluctule bet$een the t1\,o tvpes (]1

pit fal ls lerc not possiblc because olurrequal sam-
pl ing intcnsit ies. \o bait  las used in pit fal ls.

S'e placed snap-t lap stat idr-\  at 20-m intenals
a.long tire up,.lope and dpari:rn transccts and at
l0-m inLenals along the transr- ipal ian transec{s [or
a total ol 150 stations per stand. \te subjectivel-v
located Lwo \Iuseurr Special traps of Lhe rreu
design (tith plastic treadlcs) within 2 rn of each
snap trrlp station. One \'luseum Special las baited
l\ ' ;Lh peanLrl butter and rol led oaLs and one was
baited l i th meat paste and rol led oats. ' Ihe meat
paste consisted of a mixture of l iver$'ufst and
vegetable oil. Traps itere set adj:rcent io oI under
sorne forrn ol natural cover. Lvpical lv along natural
runr{ars. Traps \!ere set lbr 5 consecuiive davs in
each sland Rnd thev Nere checked and rebaited
dailr .

$'e sarnpled slands belNeen 24 Apli l  and 2{3

June l9BB in random ordcr. Sampling r,".ru initiated
in a ne\r stand even seren dals for a total of s;x
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teeks. \ \ ' - i thin each stand. wr set and chcckcd
l\{uscum Spccials daih du ng the lirst fire sarn-
pl ing davs: the pit f i l l -"  rvere opencd anrl chcckccl
leellr frrr i|0 r,onsccutir.c dars. As a lesult c,[ -"tag-
gcrcrl sanrpling periods. I'luseurn Special sarnpling
\\as completed on 2 June (9.000 T\).  l fhi lc pit-
fal l  sanrpl ing lras not cornpleted unti l  28 June
(10"800 TN). Precipitat iorr claLa col lcuccl at Ticlc-
rater" OR. r i thin ,1 12 krn ol the strrdr si tes in-
dicated that. orer the i l0-dar sanrpl ing period in
each sLanrl.  lhcrc las an average oi l5 dar-" l i th
measurablc rain per stand per i lO da\s (range :

l0-19). l ' recipitat ion per sLand pcr 30 clals arer-
ageri 2l cm (rangc = 8-27 cmJ.

\ie calculltccl captures per 1.000 T\ Ibr each
-"pecies br Lrap trpe rr i thin cach stand. l 'or each
specics. tc compared capture rales beLrleen trap
tlpes. pitlirlLs with and \riLhoul ratcr, rnd snap trap
baiLs l iLh a S' i lcoxon sign rank test. Each stand
*'as considcrcd an independent obser!aLron (n :

h r  a n J  ' , r r l r  - p ' ,  i - .  r , i t h  ) 2 0  , . r p t r r | e -  s e | e  i n -
clucled in stat ist ical analvse-s.

To assess if logs. sbpe breaks. and r-ocks act
as nalural dri f t  fcnccs. 1re compared lengths ol
thesc fcatures at pitlalLs that captored a sl)ecies \rith
those that did not cnpLure that spccies $, i th Stu,
dent's t-tesl. T{) deterrninc if pitfalls adjacent to logs
uerc nrorc cffective than pitlalls adacenL Lo othcr
leatures. r'e compar-ed caplur-cs :rlonpl logs vs.
r l uny  u lhc l  t e . r t u l e -  t ,  i t h  Pea r . . , n  .  ,  h i - - , 1u : r r l  u " -
ing Yales correfL;on for small  samples.

Because invest;gators often use trap results to
comparc commumtv strLlcture bet!,reen or among
htbitats. r 'e cornpared estinraLes of Shannon-
[ 'eaver speties divrrsitr  (H' = - pJngp,).
rqui labi l i tv lE = H'"6".. , . , /H'-. ,) .  ancl r ichness
(number ofspecies) iBrolcr and Zar l9B4) betrleen
pidalLs and \'luseum Spe<rials using a Siilcoxon sigo
rank  t e - t .  S  '  r r l ' ,  , . r l ,  r r l : r t e , l  pe rccn t  , , ,  r r nu1 i t \
similarit,-r' (PS) beir,;een sarnpling rneLhorls on cach
,eite to illustnte anv biases irr estirnalr:s of comrmuritl
conlposi l i r)n betr, ;ccn tcchniques. Pelcent similari-
11' rlas dclined as the surn ovel species of lhc lorrcst
pefcenlage of cront bution of each species kr eiLher
conrmunit\' (Bro\\er and 7ar )984).

Results and Discussion

Pit fa s vs.  N/useum Specias

Pitlalls r,;r:rc mole eiftctire than Nlrrseunr Spccials
in sarnpJing arnphibians (Tablc l) .  Onlv one tai lecl
l r uy  r  1 " ,  up l t u ,  i n rp i r  , r r r J  - i r  r , , , r ph - - [ i ; , ' r ,  , l  r . \ ' l -

\7 oir:htL granulosa) *ere caplured in ]'lu,.eum
S o , "  i r r l . .  l n  c o n t r c - t .  2  l J  i r r J i r i d r r a l - . ' 1 ' r ' - . r ' i n ;
eight species of amphibiarrs rere caplurcd in pit
lal ls iTable l) .  N{ost in lol  numbers. probabir
bccausc sarnpl inpl extended into late JLrrre lhen
-u r l r r e , r r t i r i t r  i -  r ' dL rc ' J  l , '  l a ,  L , , f  p r , .  i p i t . r t i o r r .

Fol rnosi species o[ small  rrrmmals that t 'ere
cffcctiveL,t samplecl in this strrdl ( ) 20 capturcs).
pitfirlls were more effcttivc than lllLseum Specials.
Total numbel of individuals capturecl arrd spccics

chness \,ere grealer in pit l 'al ls than in Nluseum
Specials (Table l) .  Pacif ic shrcvs. Paci l ic tater
shrcls. ' frolbridge's shlerrs. and shrer'-molcs
tere captured more frequendl in pitfalls than in
Museum Specials. Despite the increascd propcn-
sitr lor Lhe nel stvlc of l luseum Special to calr-
ture Soricids (West 1985). pitfalls *crc still more
el lect ive in sarnpl ing Lhis group than the new stvle
of \ Iuscum Spccials. L)ne duskv-footed loodrat
(l'et'tona fuscipes) $as captured in a lluseum
Special.  Deer micc and 

' lownsend's 
ch\rrnLrnks

r,rere also captrrrecl most frequcntlv in I'luseum
Specials. Estimates of small  mammal species
equitability ras highel in the N'[uscurn Special sam-
ple than in the pitfall sample (Table I). largelv
bccause of the reduced number of Soricicls.
especiall,v Trowbridge'-" threl s. ;n thc Nluseum
Special sarrplc. ['itfalls and Museum Specials pro-
duced dissimilar est imaLes of small-mlmmal corn-
munilv shlcture (PS = 420lr) due to sampling bias
rn the t$, o lrap trpes.

Pacif ic jumping micc lere less l ikelv to be
caughL in pit fal ls sct along logs krbselred : 53.
erpcctcd = 67) than abng rocks. slash. slopc
breaks or in the operr (chi-squarc = ?.28. df :

1. p = 0.010). Cali fornia recl-backccl r.oles
lClethrionomls coLi oiTrirra) rrere caught in pitfalls
adjdccnt to features thal rere longer (5.0 rn. SE
: 0..1. n :  79) than {catures at pit l ; l ls that did
nl)L (aplurc thcm (3.8 rn. SE : 0. iJ. n :  17.1,.
p = 0.015). Hence. the rrse olpit fal ls to cornpare
relat ir ,e abundances of jurnping rnice and ( lal i l i r ' -

nia red backed r,oles among sland l lpcs should be
standarcl ized lr i lh rcspect to placement of pit lal ls
adjacent to l trgs. Other spccics lrrc captured as
expected in rclet ion lo ibre-st l l ror ' featLrres adja-
crcrl t  to traps.

P tfa ls With and Wlthout Water

PiLfal ls l i th lratel r ! 'ere more elfr:ct ire lhrn drl
pit lal ls in sarnpl ing arnphibians. Although toLal
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' |  \Ul  l . :  L Ar{ !s. r . !pt
o l  the Dr i i i  Creek Basur.  Lnrco|r  ( jountr .  Orcg, , r .  {pr i l . lune lq i l8 Lsranda erfofs m farer the{ 's) .

Pi t la l l

lD = arr

Dit arnp dtlLrt o t *t t u,;

Plcthodon tchtulton

\un l ,e r  o f  i r , t i \  i , l L ,u t , l

\umber ot '1,ecie.

Ch:tktonrntts caI)fontu tts

\erroairhu., SiDlrij
Pnurrvrr., nariralatas

\ u m l , e J , , 1  i , r l i \  i { 1 , , d  s r

\umber  o l1 ,e tns

Dn eFn! lH r
Er lu l ta l , i l i r r
( i rn rnur ih  s in r i la r  i r \  1 i 'o  r

lJ .0r0. ;  r
i  9 1 0 . 3 1
3 .  l i 1 .  l t

22.:lt:l _t)\
6 . 3 r 0 . l I

L  ! . ; 1 2 . ; l
1 . 0 1 0 . 6 )
3 .  q 1 0 . ;  l
2 . 1 1 1 . 1 1
8 . 8 ( 1 . l r

I  1 . 2 2 . 2 \
8; .61i . : r  r

0 . 0 1 0 . 0 r
I 0 . 0 1 2 . 3  r

2, t ; . :112; . ; r
l l . 3 1 l l . 3 r
0.  r r010.0.J I
0 . ; ; i 0 . 0 2 1

0 . I  ( 0 . 1  l
0.0(0.0r
0 . 0 1 0 . 0 r
0 . u i 0 . ;  I
0 . ; 1 0 . 3 r

71.2\2.2t
1 . ; i 0 . 6 )
0 . 1 i 0 . 1 )

2 l . 9 t ; . [ ] r
l . l  r ( 1 .  1  1
-1. I  r ( l .9 |

l 0 . 2 r l . 9 1
6 . 2 1 1 . L I
; J .  l i  |  . 0 )

' X ) . ; 1 l 2 . i l

B.B{f ) . i l  l
0 . ; 3 1 0 . 0 ; l
0.82rt ) .031

0.036
0.0:J6
0.036
0.0:l()
0.036

0.83.1
r . 000
0.036
t).0:16
0.036
0.036
0.036
(i.03a)
0.0;!)
0.036
0.036
0.093
0.0iJ6

1 l . ; r ; .  l l

' t r  i i to ro r  S is r rHank t rsL .

drnr i  1Pr .  nara  aurm L I ' t .  Rh.La toLr i t t r t  t ) l \ t tL t ) ) t | ,  \ l ' t .  o t l ' l en .ha  Fnotu lo& tD) .

. tnL incn  \ l ' t .  \ cor ,  u  lL l
5 , , . f ,dgr , , ,  lP l .  ! , r ( l  7 ;1 , , r , , , r r  n ta .ann \P t .

number ol indir iduul,.  captulcd las sl ightlr  higher
in rret thal l  i rr  dn pit ial ls. le uer-e ablc to dctcct
stat ist ical lr  signi l ic.rnt dif lerences iu c,apLrrrr:  rarts
betteen dn and rrct pit fal ls onlr ' lbr lestem led-
backed salalnandels (Table 2). S'ater in pit fal ls
rna\: rllract somc arnphibians. especiallr in upsL4re
areas. Thcrcforc. lc cornpaletl captule rate-q be-
Lr\een \rcl  antJ drr.  pit fal ls for three anphibian
species |lL staLions ) 200 rr lror]r pcrmallellt rlatel.
Tai led l logs \\ere capLufed cxclusi lcl l  rn let pit
fal ls t2.9/1000 T\. -sE : 0.7. tr  :  0.0i160) on
these uplarrcl si tc 's. Paci l ic gidnt sdatnanden (rret
= 2.7i1000 TN. .-SE : 0.9: drr :  0.9. -sE = 0.9)
and rrcstcrr l  red backed salarnenders (\rel :

3 .8 /1000  IN .  SE  =  2 .2 :  dN  :  0 . f J i  1000  TN .
SE : 0.8) ucrc captured lnole frequentl \  in r\el
pit fal ls orr uplanri  si tr :s" but thrsc cl i f ierences r{ere
n o t  s i g n i l i . a n t  ( p : 0 .  | 8 0  a n d  0 . 0 9 0 .
rcspccrlvclr l ,

Oleral l  capture raLes ir l  srnal l  nranrnrals lclc
highcr irr  rrct than in dn pit l i r l ls: this cl i l lerence
\ras significant for- shrer,; rnoles. Trorrbriclge's
shrerrs. and I ' lc i l ic jumping rnice { l  able 21. Shrel-

1,12 \ lc( lomb. Anthonr. arrd l \{cGarigal

rnoles \\ere caLrght e\tlusivtll in pitfalls 1\ith $ater.
Onlv Oregon roles (1Iir ftrlrr o/?gol;llrcrc captured
more l ieqrrentlr  in dn rhan in lrd pit fal ls. ret even
drr pitfalls captured as nan'- or nror-e Soricids and
jumping mice per 1000 TN as \ ' l rL-qeurn Spccials.

S-atcl in pit fal ls l ikelv reduces the chantes ol
escape for snra1l mamnlals capable of leaping out
of dn pit ial ls, rrhich mav crplairr lhv jumping
rnice \rele captured less often in d4'pit t 'al ls. Drr
p i t [ . r l J .  . ,  nm to  h , , r e  t he  l ' ^ l - n t ; r l  l , ' r  , : r t ' t , r f i nF
rnosL snral l  rramrnd spccies al ive and rculcl seh'e
ns an el l ict ive l ive-trapping rneLhorl.  Shror'-moles
ma! bc missed in clry pit lal l  sarnpl ing arru r lorr
pit faLls mal be needed to cornpensate irr reriuccd
ci lplurr ralcs of othcl specie-r.

Peanut Butter vs. \,4eat Paste

Orelal l .  Xluseurr Specials baitcd l i th peanut bLLl-
ter '  caPtuled mole indir idual rrrarnnrals than traps
Lailccl l i th mcat paste. although Tol nsend's chip-
nrLrnk \ras lhc onl l  spccies captuled signi l icarrt lv
rnore l i lh pcanul blrt tcr { lable 3). \o species



'1  {  B l . l l  2 .  { rcf rgc (Nplnrs per 1.000 rr rp n isht .  (T\ l  in  p i t fa s r r rh {u.-151 T\ l  and rv i thotr t  t2. :119 T\ t  rat . r .  i r r  s i r  : rb-Lur ins
ol rhe Drili Creeli Brsin. Lnrcoln (ountr. Oregon- Arril JuDe 1988 (SL ii! D$enth.s.sl.

Ditanrytadon cnsants

PLcthotlon tclticulun

\un , l ,e r  o f  r r ln idur l . '

Cl,: t hrtrrrnt,; an i.fint r nt

\.xntfthu.\ gDi.,i;
Pen)Dii:v u: nurti ukttus

\ , , , n t x . r , ) f  i , r l i \ i , 1 , , ! L s l

1 . 1 1 0 . 8 )
2 . 1  1 0 . 1 1
: 1 . 7 1 1 . l l

1 3 . 5 1 2 . 1 1
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preferrcd lhe rneat paste. EstimaLes of communit. '

s lnrctLrre were qlr i tc sirr i lar (P-\ = 75.610) (Table

3). l)ifl'crerrces in capturcs of rnarnrnals did not

seern to bc d rcsrr l t  ofthe meat paste sirnpl l  being

\fashed arra\ , .ooner dLrr inE( rainr pcriods. The

avcrage difference in capturcs of rntrmrnals per dar

betleel bait  trpes (p:r ired t) did rrot dif ier

signif icarrt lr  behleen dars l i th rai l  t lur ing the

previorrs 2,1 hours (5.,tr ,  SE : 1 t .  n :  l7) and

dals t i thoLrt rain during the prerious 24 hours
( i J . g .  SE  =  0 .9 .  n  :  15 .  p  =  0 .28 ) .  Fu r rhe r .  t he
diffelence in captures of malnmals pcl-da! l)et\\een

bait t\'pes $as not associdlcd {Peafson colreiation)
rrith the arnounl of pre.ipjtation druing the prerious

2,1 hoLrrs (r :  0.19. p = 0.:3{)).

Conclusions

Our-cviderrce suplgests thal a tr)nbir lat ion ol tcch-
niclues tbat intlrrcle pitlbll ancl \'luserrm Special
- . r n ' g ' l i r  g  s , ' u l , l  bc  m , , .  - f f . ,  l i r .  r .  F - l im r l ,  t , r - - -
eDce and abundance of mosl small  mRrnrnal and

arrphibian species in nraLure fore-st including
riparian ar-cas. Trr this stud,v. pitfalls lere strccessful

in capLuring rnore specics and rnore individuals of
most spc( ies lhillr \rere \ILlscurn S[]e.ials. I'luscum
Specials arc nccded orh becausc pi l ful ls do not

effectivelv samplc clecr mice:lnd To\rnscn(l's chl)-

mnnks. l \ !o common specits (Fig. 2). I f  onl-r onc

lrpe oi trap is uscd, therr pi l{al l  sarnpl ing lould
be most cffective. particularlv for the less cotnmon

species {e.g.. sorne of lhe Soricids). Also. pit la) ls
r ' i t l r  r ' . r t ,  r ' $ r r c  m ' , r p  " f f e ,  t i r ,  i n  ,  a1 ' l u l i r r g  mo . r
sm;ll rnammal and arrphibian specics than dry pit-
falls: pitfills lith \rater should be considered the

trup of choice for sampling arnphibians. Soricicls"

and jumping mice. But pitlall placcment rlas much

mor-c labor intensive than snap-lrap placement and
tnaintenance.

Ifsn:rp trapping is the chosen ,.ampling method.

thcn Nluseum Specials baited r\ i th peanut bultef
and oats \rould be sirnpler. chtaper. and gener-al-
h more elfectivc than trap-" baited r\,ith meat paste

.urd oats. Fuflhermore. pcanut butler \rould bc the
prefelred bait for sanpling Tor,;nsend's chipmunk".
( l iven \\ 'cst 's ( l9tt l l )  l inding thtt  the net design

of \{useum Special nrar be les-" l ikelv to cal} l trre
chiprnunks than the old de,.ign. then the old clesign
baited Nith prdnuL buttel rnar bc Lhe best .)pt ion
for sarnpl ing this species.

Not surprisingl l .  no trap type or-trap bait ade-

quatch sampled all terrestrial small mammal and
:rmphibian species present in this studv. [ 'e

sLrspect. Ibr examph. Lhal Ollmpic salamandcrs

\Rh)tLr:otriton ohmpicus) and red-tree \.olcs
(lthenaconty.s Longit:autLus) l'crc likelv more corn_
mon Lharl oul est irnales indicated. Al l  sampling
rne tho , l -  s ,  ' -  l ' : r - eJ  l o l  o r : r t . r i n - l  sL r rn .  - pec ie . .

conscquentlr e-stimates of communit! -ctructurc
varv depcnding o the combination of Lechniclues

used. Based on our rcsr.r l ts. the u-"e ofpit fal ls * i th
w.atcr and \'lu-qeum Spccials baited with peanut but-
ter. in cornbination r ' i th t ime-constrained searches

and aquatic setrrchcs for more clyptic forms (c.g.,

Ollmpic salamanders) mal proviclc the least bi-

ased csl irnate oi tenestr ial small-nammal and am-

l)hibian colnrnunit!  structure. fhe colnbinaLion of

pit fal ls r i th \{ater and N{useurn Specials l i th
peanut bullef effectivel,l sarnplcd a broader ranf(e
of small mamnrals than eithel technique indiridu;l-

1r '(Fig.2). The technit lue cho-\en obviouslv in-

fluences estirnalcs of comrnuritT struclure because
of inhcrent biases in anr onc technique. Indices
to communitv struclure are not compar-able among
data scts unless data sets can be corrrbined in an
unbiasccl anrl objective rnanncr. Frrrther. habitat
relationships dcriverl flom different sampling
tcchniqnes ma!'varl  among techniques (1'al ' lor et
' , i .  l qBBr .  . , '  r r - '  , ' l  l l r e  mos '  ,  f f r ,  r i \ c  ,  a l , r u re

tcchnique for each species is recommenclcd to
reduce this bias.
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