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Abstract
ln lhe ibrest of the easlem \\'ashington. small lvetlands are crcaled fbr recreational puryoses. as an unintcnded consequencc of
lorest nanagement actilities. .rnd to frovide 

.|later for ii!e\tock dufing summcr monrhs. However. thc role these aftificial wel
lands piay in supporting amphibian populations is largel) unknown. In lhis prcliminary study we dcscribed rhe amphibian coln
nnrnit] at I artificial and 11 natural wetlands in the Ternawav and lower Swauk River drainages of Kitlita\ Co., Washinglon
during the 1995 brceding season. Anificial $erl.rnlls !rerc smrlLer rhan nrturrl $ erlJnJs bur occuned at similar elevarions and had
similar numbers ofgross habilal types. Amphibian lpccies richness at each .|\,ctland !aried ffoln 0 ro:1, but |here was no diffcrcnce
in species richness be!\\'ccn ardiicial and natural nellands. dnd no clear latrem of species associarion \\'ilh eilher origin lypc.
Srnali. artiiicial $'etlands, even lhose desigDed for lilestock warering. may support a simjlar complnlent ofamphibian species as
small. natural lvetlands in this region of\l'ushington State.

Introduction

Amphibian populations appeiu to be declining
worldwide. although there likely is no single cause
tbr population declines (Pechmann et al. 1991).
Loss of wetlands has clearlv caused reductions
in some populations. Forexample, since the 1700s.
about half of the wetlands in the corrrerulous
United States havc been lost or severely altered
by human activity (Council of Environmental
Quality l989). The number ofpalustrinc wetlands
may bc increasing in relativcly arid. forested ar-
eas of eastem Washington as wetlands are cre-
ated for recrcational purposes, as an unintgnded
consequence ofroad building, and to providc water
for livestock during summer months. However
the  to le  th l t  r rn i l ' i r iu l  ue t l rnds  p l i r )  in  \uppon
ing amphibian populations is largely unknown,
although recent evidence from tdaho suggested
that that aftif lcial ponds. particulrrly those with

Cunent addres\: \Vashington DeprfiDent ofFish and Wiid
l i lc .600 Capi to l \ \ "y Nor lh.  Olynpia $ 'ashington 98501
1 0 9 1

8,+

no fish, may be important to some amphibian
species (Monello and Wright 1999).

We documented amphibirn species at 8 artifi-
cirl and I I natuml wetlands at low to mid-eleva-
tions on thc eastern flank of the Cascade Moun-
tains in Washington during 1995. Our objectives
were to determine the composition of the pond-
breeding amphibian community in an area of thc
state that has received little study, aDd to provide
preliminary observations on the role that afiifi-
cial wetlands play in supporting amphibians.

Study Area and Methods

The study area u'as comprised of the Teanaway
and lower Swauk fuver drainagcs (Figure l). which
are part ofthe East Cascade Slopes Ecoregion of
the Pacific Northwest States (Omernik 1987). The
high elevation ponion ofthe study area lies mostly
in the grand fir (Abies grarulis) and Douglas fir
(Pseudotsuga nenziesii) zone, while the lower
pofiion lies in the p oru)erosa pine (.Pinus pontle-
rosri) zone (Franftlin and Dyrness 1988). The study
area has been selectively logged and grazed by
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l ivestock since the early 1900s and intensively
managed for timber beginning in the 1950s (J.
Jones. Boise Cascade Corporation. pcrsonal conl-
munlcatron).

Wetlands in the study areii were identified by
consulting with land managers and examining 1 985
and 1990 aerial photographs (l:1200) and 1995
di gital ofthophotographs ( I :24.000). We selected
wetlands we had penr.rission from landowners to
sample and whcrc wctlands wcrc within a day's
hike by foot or horseback. We also included two
relatively small wetlands, not discemible from

aerial photographs, that were encountered in the
field. A total of l9 wetlands were sanpled: 15 on
Boisc Cascadc Corporation land, 2 on other pri-
vate Iand. and 2 in the Wenatchee National For-
est (Figure l).

Wetland charactedstics were detenniDed from
severeLl sources. Wetland origin (artilicial vs. natu
ral) and permancncc wcre determined lrom field
visits, discussion with land managers, and aedal
photography. Wetlands were designated as pcr-
manent (vs. seasonal) ifthey had any open vater
in July or August of 1985. 1990 (as detemined
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Figure L The stud) arer wrs locared in |he Teanaway and lo\\'er Srauk Rircr drainagcs. lr'lich occur on thc casl llop.s of the
Cascade Mounlairs in Killitas Counrr". Washinglon. \lcllands arc indicalcd by lhrcc lclrer codcs. Kildlas Count) is
outlired and lhe srud! are.r is colored solid black on thc \ Jashincron Sratc maD.
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by acrial photography). or 1995 (as determined
by lleld visil). Wetland elevations u'ere estimatcd
l rom t  .S .  Ceo log ic r l  Sur re l  

- .5  
minure  rnup.

and $etland size by digit izing wctland bound-
ades on digital o(hophotogmphs usingARC INFO.
The size of two wetlaods, SAN and WRJ. were
estimated in the field because thev werc too small
to delinealc accuratel)' on acrial phdographs. Each
wctland was categorized into gross habitat tvpes
based on vcgetative characlcristics: canopy (fbr-
est or ne torest). canop), type (hard\!ood or soft
wood). emergent characterislics (woody debris;
\\,oody plants: grass. sedge. fbrb: or nonc) tbr a
total of l6 (2 x 2 x 4) possiblc gfoss habitat rypcs.
Thus. each wetland could be comprised of up to
l6 habitat types. Habitat cornplexity was defined
as the number of gross habitat types fbund at a
u'etland. Eight ofthe l9 wctlands were afl if icial
(Tablc l).

Amph b  an  Sampl  ng

A combination ofvisual searches. dipnetting, and
funnel trapping u'as uscd to document antphib-
ian use duing the April July 1995 breeding sea-
son. A specles was rccorded as prescnt if any life
stage ol that species was found in or imnediatelv
adJacent 10 a wetland. Sampling began at lower
elevatiol'l wctlands in early April. as soon alier
ice melt as possible, and at highcr elevahon wet-
lands in errly May as werther and road condi-
tions allowed. We tbllowed dipnct sarnplingprocc-
dures suggested by Scott and Woodward ( 199.+).
Dipnetting occured along 3. l0 ln transects (0 -
2 n in depth) in each habitat type. Transects wcre
placed at randomll' detemincd azimuths aDd rc-
duced to a minimum of 5 m in length in rela-
tively small wctlands so that f icy u,ould "fit" in
a habitat t)'pe. Dipnctting occured throughout very
snall wctlands (SAN. WRl. rndWR3: Scott and
Woodward 1994) rather than along transects. ln
addition. a visual survey was conducted during
cach visit by walking the perimeter of each wet
land and examining all egg masses, larvae, and
adults enc0untered.

Each wetland was dipnetted at least fiur times
over the course of the brccding season with the
exception ol four wetlands. FR1. FR2, BOM. and
NFO. Dipnetting on these fbur wetlands was dis
continued, because after two visual and dipnet
survcys in April, no amphibian activity was de
tected while other wellands at similar elcvations

contaued at lcast two of the lollo$'ing thlec in-
dicators of amphibian prcsence: breeding adults,
eggs. or larvae.

All wetlands $'ere lunnel trapped erccpt NWT.
WR3, and SAN which were relatively small and
shallow and in our opinion effecti lcly sampled
by other mcans. Ten funncl traps. constructed of
I l i ter plastic containers (Richrer 1995). wcre
placed at 5 m intervals and to a maximum depth
ol I m in each habitat type. Funnel traps were sct
at night for at lcast l2 hours but less than 2,1hours
to minimize trap mort;i l i ty. Each wctland $'as
funnel trappcd (except the four noted abovc) once
during the spring (usually May), atter many am-
phibian eggs had hatched.

Mann-Whitney tests (Zar 1993) werc used to
dctennine ifartificial wedands werc diflerent tiom
natural wetlands in terms of size. elevation, habi-
tat complexity, and spccies richness. The Fisher
e \Jc l  le . l  \ \  i r r  u .ed  todc ter r l i r re  i l  theprop, ' r t iun
of permanent wetlands was the same lbr afiifi-
clal versus natural wetlands. A Pearson conela
tion matdx was calculated for wedand elevation.
$'etland size. and habitat complexity to deternine
thc relationship bctu,een sets of these wetland
characteristics.

Because wc did not know why .1 of l9 weC
lands had no amphibians. we did the analyses
described above on two sets of data. one repre
.cn t in !  r l l  l a  uc t l rnL l '  and  another  re l re \en t ing
the 15 \'etlands occupied by one or more am
phibian species. Only rhe analysis of the l9 wel-
lands is rcported here because the statistical con-
clusions based oD thcse data were identical to
conclusions based on the occupied subsct of 15.
All statistics werc considered significant at P <
0 .05 .

Besults

We found six species of pond breeding am
phibians butno more thiur four species in any single
wetland (Table l). Thcre was no evidence ofbull-
ftog (Rana catesbeiontt) cven though iK habitat
was predicted to occur in the study:irea (Dvomich
et al. 1997). As expected, thc Pacilic tleefrog (llr,/rl
regilla) arrd long{ocd salamander (Anrbrsnna
macrttdut:nnlunt) had the highest lrequencics of
occurrcnce at wetlands (19c/c and 537a, respec-
tively; Table 1). The westcrn tord. (Bu.fo bore6)
and Columbia spotted trog (.Rnrn lute it' entris) were
each rcpresented by a single occurrcnce. while
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TABLE L Cheracreristics and anphibian spccies of$,ethnds in the Tcana$'a! and lo$'er S$auk Ri!cr drainage. Wishington. An

E jndjcare,i ihe pfesence ol cgg\. 1- the pfesence of lanec. ard A the presence oi rdulls during the 1995 breeding
scason (Apf i l  Jul ) ) .

Species '

\lmc Orig inL Tlpe
Size Elclation No
(ha) (m) H.rbiLIs HYRE A\INLA. TACR RACAS BUBO R,{LLI Tolal

JIL
BBE
WR,t
wl{2
W R I
N\I
SAN
HNIF
FR,1
FR]
JAC
SNI I
NWT
REE
wR3
BON,J
FRI
FR]
NFO

0.850
1 .00  r
0.,t,t2
0 .165
0.0:19
0.7.15
0.0002
1.586
1 .261
0 . l l : l
1 . 077
0 . 1 1 0
0.0,12
0 .  | , l t
0.0008
0.,115
0.2.16
0.09'1
0.066

861
738

111
6,t0

l , l  l 5
921

I 1 6 9
9li5
960
861
108

1009

78E
611
868
862
7 1 4

EL,A.
ELA
ELA
ELA
ELA
F-I-A

L
L

ELA
ELA
ELA
LA

ELA
ELA
ELA

N P
N P
N P

A ' P
)\l P
A ' S
N P
N P
\ P
N P

A P
,Ar s
\ S
N P
N P
A . P

l _
L
EL
El-
EL
EL
l _
L
EL
EL

LA
L
L

EA .l

-l
3

3
3
3
2
l
l
2
l
2
I
I
0
0
0
U

LA

2
1
2
)
I LA

Specres OccurreDcc
Percent Species Occuncnce

r wctlands \refe afiilici.rl (A) or natural O.l).
I wcdands $ere pern nen[vith open uateryea| rround (P) or sea\onal (S).
'HYRE = Pacific treefiog (,ryt /.r rgtlrr. ANIMA = long |ocd salamander (A nbtsromu nrutrodactiurr. TAGR = rcugh skinned

ne\\t &D k:hu grdltulosa). RACAS = Cascade frlrg (R.r,r.r ..r 1. d/d.'), Bt-'BO = westem load (arlA,rr.r ). and R,{LU = Colurr

bi.r spotlcd iiog (Rdrd lrr.il.,trir-).
I \\'ellands created fof li!estock.
'\\'ctlands created a\ rn unintndcd result of foad building.
" A s i . g l e a d u l t u e s t e r n t o a d ( b u t n o o t h e r l i f e n u g c ) $ a s i b u n d $ ' i t h i n 1 0 0 m | ) 1 J A C w e t l r n d

TABLE 2. Sirc. clcvation, number ofgross habilartypes. and amphibian lpecles richness ofarlilicial (n = 8) and nxturaluedands
(n = l l l  i .  the Teanalvaf  and lo$cr S\ \ 'auk Ri ler  draiMgcs.  1995.

1 5  r 0  1
0.19 0.53 0.17

2 l l
0 . 1 1  0 . 0 5  0 . 0 5

a!!ribute

Adf ic ia l
Mean SE

Natural
Me:ln SE

Nfann-\ \ rh i t re!r
U P

Size (ha)

Ele!arlon (nl)

\0. habilar t) fes

Species richnc\s

6.0 0.001

22.0 0.069

15.0 0.09,1

11.0 0.932

0.08

16',7

1 .50

1 .88

0.02

1l

ll.)7

0.'10

0.81

921

2 . 1 8

l . 9 l

0.30

63

0.t6

0..12

I Results of N{.rnn whirney test conparirg aniljcial and natural \aetlands.

the Cascade frog (Rand tusctdae) was lbund at
t$,o $ ctlands. There was no evidence of Ush in
any we and.

Difference in elevation (U = 22.0, P = 0.069).
the number of gross habitat types (U = 25.0. P =

0.0941. or species richncss (U = 43.0. P = 0.932)
betu,een artificial and natural wetlands were not
significanL (Table 2). Artilicial wetl ands were smaller
(U = 6.0, P = 0.002) than natural wetlands (Table
2). The proportion of pennanent wetlands was not
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different betueen ;Lrtificial and natural wetlands
(Fisher exact test, two tai1. P = 0.5.16). Pearson
corrclation coefllcients $'ere generally weak (r<
0 .51  be tuc ,  n  ue l l JnJ ,har i l c le r rs t i c . .

Discussion

We lbund a l l  n r t i re  por r . l -h rceJ in ;  .pec ie .  e r
pccted to occur in this area ol Washington State
(Dvornich et al. 1997), although the $,estem toad.
and Cascade and Columbia spotted frogs $,ere
relativelv rare. Species richncss wls similar in
artificial and nrtural q'etlands, although sample
sizes may have bccn too small tbr dillerential
species-use patterns to emerge. In addition. our
habitat Lyping was coarse and we only sampled
l9 rvetlands that were readily accessible. None-
theless. preliminarl observations suggest that the
weslenl toad, Crscade frog, and Columbia spot
ted tiog occul infrequently in small rvetlands o1r
the cast slope ofthe Cascade Mountains, and that
amphibian occurrcnce ll'as unrelated to wetland
origin in the l9 wetland wc sampled

Stud)' results should be intcrpreted cautiously
and conclusions rbout the role of tificial wet
lands in supporting amphibians in our study area
should be based on furthcr study. We provide
comparisons of wetland physical charactcristics
between artificial and natural wetlands as a way
ol demonstrating potential diffcrences between
wetlands of thcse origin types and to help formu-
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