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Effects of Disturbance on Amphibians of Conservation Concern in
Eastern Oregon and Washington

Abstract
Thc ctlacls on:lmphibians of forcst insects. tree disea\es. wildfirc. ard managemenr stratcgi.s designed io impro\c lbrest healrh
(e.g.. thinnng. prescfibed burns. road rcno\al. and spmying wifi pesticides or biological nicrobit agenrs) are discussed. Those
spccics that occur in forested habjtats ir eastefn Oregon and \vashington thrt are considcred of concern includc the Oregon
spo(cd iiog (RdrdrrrclnrJd). Colunbir spotted liog (R. li,(ir(rttr). nofthern leopard tiog (R. p"ierr). Cascades tiog (R. .dr.add?).
tailcd liog (,,{J.qlrer |z(i), l-arch N{ountain sala'nander (Plathadan ldnelli). and Cope's giant salar.Lander lDit\mptodon .oNi).
Lillle is kno\in regafding lhc clGcN ofibfest health on amphibians akhough trcc lnortalil,,- resulting fro insects and disease is
unlikel,'- to dfamaticall,v allictthese species except ibr thc tailed liog and larch ounhin salamander Both rhese species depe.d
on o!crnory canopv to marntarn lcmperlture ffd moisturc condilionsl trmber harlcst in their habir.rr\ has rcndcrcd rhem unsuit
ablc. Wildiire and pre\cribed burning to a lesser extent. ma\' allcr the abundance of prcJ,. coarse lvood) debrir. and \egerarion.
which could inlLrence molements and sLrr!i\,r1of dispeNing amplribians. Spra!ing $'irh pcsticides could negarilely aiecl these
species ifthc abundrnce oftheir pre,v is dccreased. Spfaling .||ith bioiosical microbial agents is unlikely ro affec! prcy abundance.
Additronal rcscfich is needed to detcrminc ift]rese disturbance agcnts are contributing ro lhc dcclire ofnan\, ofthcsc amplibirn\.

Introduction

This account includcs infbrmation on amphibians
that occur in fbrested habitats, have distributions
in castern Oregon and Washington, and are clas-
sified by the Natural Heritage Program with state
rankr S I to 53 or having Federal status of threaC
ened, cndangered, or candidate species. The Or-
egon spotted frog (Rarut pretiosa) is listed as a
candidate species. The Colurnbia spotted frog (R.
/r/eir,c'lri.r). nonhern Ieopard frog (Raira prplets).
cascadcs frcrg (Rtuto cascadae). tailed frog
(A.tcaphus t tei), Larch Mountain salamander
(Plethodon lqL\elli), and Cope's giant salamander
(Dicumpttttlon copel) are State Ranked as S l-S3.

This account is not intended as an exhaustive
literature review: rather it is intended to provide
readers with an introduction to potential effects
of disturbance and forest management and some
of the primary sources of inlbrmation for each
specics. The management strategies being con-
sidered herc include thinning. prcscribed bums.
road renoval, and spr;iying u'ith pesticidcs and
biologicaJ microbial agents, allhough there ma)'
be other treatnents that apply. Additional intbr-
mation and rclerences on life history and distri
bution can be found in the fblloq'ing sourccs:
Amphibians and Reptiles of the Pacific Norrh
\r'est (Nussbaurn ct ai. 1983). Atlas of Oregon
Wildlife (Csuti et al. 1997). Anrphibians and Rep-

17.1  Nor thwest  Sc iencc .  Vo l .75 ,  Spec ia l  I ssue,200 l
ia li)o1 br thc \ornrs.n S.i!InU.]\$.0ln All ri8htr r.nr1.d

tiles ofWashington State: Location Data and Pre-
dicted Distributions (Dvomich ct al. 1997). and
Management Recommendations for Washi n gton's
Priority Species: Anphibians and Reptiles (Larson
1997) .

Oregon Spotted Frog and Columbia
Spotted Frog

The Oregon spotted fiog is endcntic to the Pa-
cific Northwest and was recently difltrentiated
from thc Columbia spotted frog. Hjstorically, the
Oregon spotted frog u'as found liom southwest-
ern British Columbia to the northeastern corner
of Califomia. lt has disappealed from 7970 of its
historical range and is currently known to occur
at urly 2:l sites across its geographic range (Hayes
1997). In eastern Oregon, Oregon spotted fiogs
occur at ninc sites in the Deschutes Basin and
two sites in tlle Klamath Basin (Hayes 1997). This
significant reduction in range and abundance was
the justillcation for the candidate status of rhis
spccies. This species is highly aquatic and is closely
associated with ponds. marshes, and slow-flow-
jng streams throughout the ycar. However. thcse
aquatic sltes must contain a shallou,emergenl
ue t lJnd  (  omponent  io r  Ih i :  spec ics  to  occup l  i t .
Breeding occurs in early spring at communal
ov ipos i t ion  s i tes  (Hayes  199.1 ,  1997) .  Adut ts
leed on insccts (ants. beetlcs, mosquito larviLe.



grasshoppers). spiders. mo11usks, tadpoles. cray-
1ish, and slugs (Csuti et al. l997).

In contrast to the Oregon spdted tiog. the
Columbia spotted frog is found throughout much
of eastem Orcgon and Washington (Leontrrd et
al. 1993. Dvornich et al. 1997). It is thought that
preemptive measures are needed to preserve its
distribution, cvcn though the Columbia spotted
fiog still occurs throughout its range (Larson 199?).
Thc Columbia spottcd tiog is closel) trssociated
rvith ponds, marshes, strearns. and dven throughout
the year and occurs at elevations up to 2200 m in
Oregon. Breeding occurs in early spdng shortly
aftcr thc watcr is tiec of ice and takes place in
wan.n, shallow margins ofponds or strean.s. Breed-
ing habitat has been described by Turner (1960).
Moris and Tanner (1969), Hovingh (1993). Adults
are opportunistic feeders rnd fbrage primarily on
invefiebrates (Tuner l959). A limited amount of
infornration is available on their movements and
habitat use during the summer (8u11 and Hayes
2001. Pil l iod et al. 199,1).

Potenlial Etfects of Insects Disease, Fire
and I\,4anagement Strategies

Neither species of spotted frog is likely to be af
f 'ected b)' fbrest insects or tree disease due to the
close association of these frogs with pemanent
rvater and especially their need for warm water
1br oviposition. Consequently, the loss of trees
due to insects or fire may be beneficial at breed
ing sitcs in rcducing thc canop), covcrand incrcas-
ing solar radiation. Death of trces adiacent to per--
manent bodies of water wil l eventually result in
an influx of coarse woody debris, which would
enhance the habitat by providing additional retu-
gia lbr these liogs: coarse woody deb s in water
is readily used by Columbia spotted frogs as es-
capc cover from predators (Bull. unpublished data).
Fire could have short-term negative etl lcts if
ground cover adjacentto pemanent water sources
were removed or ifthe availabilit.v ofinvetebrate
prey decreased as r result of f ire.

Forest health and protection treatment strate-
gies that include harvest activities are unlikely to
negativcly atlect thcse species. Howcver road
building, which is often associated wjth harvest-
ing, has eliminated breeding sites in the past (8ull,
unpublished data). Mortality of green frogs (R.
c/nrirltcrs) has been reported fiom tratTic on roads
(Lamoureur  cnd Mad i .on  IOOO).  {n1  .p131 ino

with pesticides that alter the abundancc of inver-
tebrates that these species depend on could also
be detdnental. However, spraying with biologi-
ca l  m ic roh i . - r l  ugenr \ .  l i ke  Boc i l l t t . t  th t t r in t i tnV '
vaLr. irrua&/, is unlikely to be detrimental because
tho .c  rgcn ts  Jo  no l  J f lec l  In ( \ .1  JquJ t ie  in \e ( t \
(USDA Forest Service 2000).

Although most treahnent strategics would have
eitherlittle effect or a positive one on spotted frogs.
there are disturbance agenls thal could signifi-
cantly aflect these species. High- and lo$-water
events, ice events, beaver (Custor tnnadensis)
activity. l ivestock grazing. and the introduction
of exotic predalors could influence populations
ol.potted frogs. Frog\ o\ eru interin6l in ri\ er\ can
be suept  r louns l reum L lu r ing  h igh  uu ter  o r  in
jured during ice movements (Bull. unpublishcd
data). Considerable moftality of embryes occurs
when water levels drop in some breeding sites of
lhc  Co lurnh i r  \n . \ l l cL l  l rog . .  Bc l rc r  rL t i r i t ;  i .
primarily beneficial in creating ponds or pools
that can be used for breeding along streams and
dvers.

There is considerable debate regarding thc in-
fluence of l ivestock grazing on frogs. Bull and
Hayes (2000) found that livestock grazing did not
negativcly affcct rcproduction in the Columbia
spotted ftog in nofiheastem Oregon and may have
a benellcial effect by increasing nutrient avail
ability. Howcvcr, thc intcnsity and timing of grving
arc important considerations in detemining the
impact on amphibians. For example, if grazing
occurs during oviposition, the potential exists for
egg mortality from trampling. Trampling ofbanks
u lon !  r i re r '  und  pund.  cou ld  e l im inr le  o \e ru  in
tering sites in undercut banks. In contrast. tran-
pling and removal ofvegetalion in shallow water
can be beneficial at breeding sites because of the
increase in solar radiation and shallow water.

The introduction of exotic p[edatoIs, such as
brook trout (SaA,ellnus Jbntinalis) and bullfiogs
(Rtuttt t ttte sbeianu). has the potential to negativcly
afiect Oregon spotted liogs, as \\,ell as other am
phibians (Hayes and Jennings 1986, Bradtirrd
l99 r) .

Northern Leopard Frog

Historically, the northern leopard frog was found
cast of thc Cascade Mountains and was thought
to have enteled the Northwest in areas adjacent
to the Colunbia and SnaLke Rivers in Oregon and
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Washington. This species is ofconcem (S I Wash-
ingbn. S2 Oregon) because it has declined pre-
cipitously in nuorbers across North America in
thc last 20 years and is absent from up to 90cl. of
its hisbrical range in Washington (Larson 1997).
Rccent survevs in Oregon have failed to find it in
the state, although older records vcrity its pres-
ence in tl're past (Csuti ct al. 1997). The northern
leopard tiog is a highly aquatic species lir,ing in
marshes, wet meadows. ponds, and rcservoirs. A
high degree of Vegetativc cover fbr concealment
is requircd. Brccding occurs in the spring shortly
alter ice and snow have disappeared. wilh frogs
noving to brccding sites from overwintering habi
tat. Adult tiogs feed primarily on invertcbrates,
although worms. snails. and other small ltogs are
also taken.

Potentia Effects of Insects, D sease, Fire,
and N,4anagement Strategies

Forest insects. tree disease, and fire are unlikely
to influencc populations of the northern leopard
frog. prirnarily because their distribution is so lim-
ited. In addition, their historical rangc includes
an increasing amount of agricultural, residential,
and urban lands (Larson 1997). The cause oftheir
decline is unknown, although habitat loss. water
contaminants, disease promoted by envllonmen
tal stress, and introduced predators arc thought
to have contdbutcd (Larson 1997). Leonard et al.
(1993) l ist predation by bullfrogs as the primary
reason for the disappearance ofnorthem leopard
liogs from Washington's Columbia National Wild-
l ife Refugc.

There should bc no effects tiom management
strategies associated with forest health unless
spraying with pesticidcs dccreases the abundance
ofthcir potential prey or unless there is road build
ing associated with thinnilg. Agricultural chemi-
cals have been implicated in declinc of this spe-
cics in other treas. Vehicles on roads haye been a
signilicant source of moftality in some areas be-
c lusc  lcopr rd  l iug .  n rore  l rom hreed ing  to  'um
mering to overwintedng habitats through thc course
of the year An)' dislurbance (e.g., l i tnd conver-
sion, climatc, l ivestock grazing) that affects the
water level or water quality during the frogs'
enbryonic and larval periods mav ncgatively at'-
Iect their populations (Leonard and McAllister
1996).
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Cascades Frog

The Cascades fiog is primarily a west side spe-
cies occurring in the Olympic Mountains of Wash-
ington $,ith the rangc extending on the \\"est and
east sides of the Cascade Mountains in Orcgon
and Washington. Its vulnerable status in Oregon
(S3) has resulted ftom its discontinuous disrdbu-
tion, and the disappearance of this spccies from
801 o f  3o  prc r  i , rus l ;  Lun l i rmed loca t ion . . ince
the 1970s (Csuti et al. 1997). This species is closely
associated with water and is most common in small
pools adjacent to streams flowing thlough subal-
pine neadows (Leonard ct al. 1993). It is rarely
tbund below 780 m in elevation (Csuti ct al. 1997).
Breeding occurs in early spring as soon as waler
is free of ice and snow. Adults f'eed primarily on
invenebrates.

Potent al Effects of Insects, Disease, Flre,
and Management Strateg es

Forest insccts and tree disease are unlikely to bc
detdmental to Cascades fiogs. Higher elevation
sites may be pronc to stand-replacement fires.
$hich may negatively affect this species if the
abundance of its potential prey o[ if watcr qua]-
ity during embryonic or iarval stages are altered.

Spraying with pesticides could negatively affcct
the Cascades fiog if the availability of its prcy is
altercd. Comments made earlier regarding the
effects oflivestock grazing, beaver activity, chang-
ing water levels, and the introduction of exotic
prcdators on spotted frogs, apply to this species
as well.

Tailed Frog

The tailed frog is fbund in forested coastal and
interior mounlains ofthe Northwest. Altlough this
species has a rather broad geographic range. it
appears to be distributed in small. but loctrlly abun-
dant populations that are disiunct fron one an-
other This species is restricted to cold, fast-moving
pelmanent strcams and is commonly found within
old-growth forests (Blaustein et al. 1995). Fcr-
tilization is intemal as an adaptation to life in fast,
moving water. The biology of the tailed fiog has
been described in detail by Metter (1964),
Daugherty and Sheldon (1982), Brown (l990),
and Munger et al. 1996. The tailed fiog may be
considered an obligate inhabitant ol mesic forest
stands (Sayler and Martin 1996). Adults are



insectivorous, folaging at night along the strcam
or in the moist fbrest nearby (Leonard ct al. 1993.).
Lan'ae attach themselves to smooth rock surlaces
and feed on diatoms and algae.

Do le ' r iaL  f l fe .  s  o [  l . sec ls ,  D  sease,  f ; re .
and l\,4anagement Strategies

In eastern Orcgon and Washington. thc tailed frog
has tlle greatest potential for being influenced by
disturbancc agcnts bccausc of its close assocra-
tion with cold, rocky. tast-moving streams in the
headwaters ofportions ofthe Cascade Range and
Walloua and Blue Mountains. A loss of canopy
coverfrom fbrest insects, treediseasc, or llrc would
likely have a detdmental effect on tailed frogs
because of the increase in steam temperutures
and in the case of fire. because of an rncrease rn
sedimentation.

Thcrc is cvidcnce that tailed frogs disappear
from streams within logged areas in westem Or-
egon and Washington. possibly becnuse of in-
crcascd strcam tetnperatures and sedimentation
(Sayler and Martin 1996). Bull and Cater (1996)
firund no signilicant dil'Grences in the number of
laryae or adults in streams with a low, moderate,
or heavy amount of timber haryest in the land-
scape within the watershed surounding the stream
in nonhcastem Oregon. They suggestedthat sfteam
characteristics and adjacent forest buff ers exerted
a stronger influence on tailed tiog abundance than
the  runound ing  hnd.cape c  ha  rac  lc  r i s r i cs .

Ary management strategy that rncreased stream
tcmperaturcs or sediment in the streams would
be detrimental to this species. If spraying with
pesticides decreased thc abundance or distribu-
tion of those insects eaten by adults, it could be
detdmental. Protecting headwater streams fronr
harvcsting, prcscribed fire, and road building would
help retain the integrity of these systems.

Larch Mountain Salamander

The Larch Mountain salamander was once thought
to be rcstdcted to sites in the Columbia River Gorge,
(Kirk 1983, Nussbaum el al. 1983) unti l recentl) '.
when at least six populations were discovered nofth
of the gorge near Mt. St. Helens andjust south of
Mt. Rainier (Dvornich et al. 1997). This spccies
is listed as imperiled (S2) because populations
are small, isolated, and occur in a limited area;
and their habitats arc naturally discontinuous and
vulnerable to human activities (Larson 1997). L;uch

Moun la in  s r l r rnandcrs  inhab i t  rno i . t .  .h rdy  ta -
lus with cool temperatures and high humidity,
although they have also been found under woody
debris on steep, forested slopes (Larson 1997).

Potentia Effects of Insects, Disease F re,
and l\,4anagernent Strategies

Insects. disease. fire, and forest health and pro-
tec t ion  l reu lment  \ l r  leg ie \  fe . i . .  lh inn inF.  p re-
scribed fre, spraying with pesticides and biological
insecticides. road removal) could affect this spe-
cies if the overstory providing shade tbr the talus
at occupied sites is killed or removed (Washing
ton Department of Wildlif'e 1993). Herrington and
Larsen (l985) found Larch Mountain salamanders
at a tree-covercd talus field but abscnt from an
adjacent talus fleld that had been clearcut. Although
most ofits habitat is protected within the Colum-
bia River National Scenic Area. some habitat has
been lost due to road-building activit ies that use
the talus (Leonard et al. 1993, Washington De-
patment of Wildlife 1993). Bury et al. (1980)
and Larson (1997) reconrmended thatlogging and
road building be avoided on slopes occupied by
Larch Mountain salamandcrs.

Cope's Giant Salamander

The Cope's giant salanander occurs primarily in
the Coastal mountains and the west slope of the
Cascade Rangc in Washington, but has been re-
corded at a tew east-side localit ies in Oregon and
Washington. Conservation concern (S2 Oregon.
53 Washington) has resulted primarily from its
limited distriburion and scarcity. This species is
n'rosl commonly found as lanae orneotcnes. which
inhabit small. cold, rocky streams and seeps
(Leonard et al. 1993). Terestrial adults are ex-
tremely rare. but have been found bencath sur-
trce debris on the margins of water. Prey items
include insects, fish. and eggs and lan'ae oftheir
own as well as those of tailed frogs (Leonard et
a l .  1993) .

Potentia Effects of Insects, Disease F re,
r n d  N , 4 . n  r ^ A m a n t  q t r r t a ^  i A e

Thc cfttcts of insects. diseasc, firc and manage-
ment strategies on the Cope's giant salamander
would be similar to those described for the tailed
frog because of their use of similar habitat.
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Summary

Few studies havc been conducted invt:stigating
the effccts of fbrest i lsects, lrcc diserse, or wild
fire on amphibians in thc Pacitlc Northwest. Thc
Ioss of tree canopy would have n.rinimal efl-ects
ur the Oregon and Columbia spotted frogs. nonh-
em lcopard fiog. and Cascades fiog. but more
sigrificant cft'ects fbr the tailed fro-q, Larch Moun-
tain salamander. and Cope s giant salamandcr.
rvhich depcnd on shade to maintain tcmperature
and moisture conditions.

The majority of studies lookin-q at manage
nent practices havc fbcused olr timber harvest
and road building, both of which can be detri-
mental to thc tailed tiog and Larch Mountain sala,
mander'. More subtlc activit ies such as thinning
(o reducc lucls and the risk of wildfirc, hitve not
bcen considered. Russell ct al. ( 1999) concluded
that prescibed lirc has little direct effect on most
arnphibians. Indirect eflccts through a modifica-
tion ofhabitat could alter food resources. change
u i l le r  qua l i l )  rnd  qu . rn t i t l .  and  redr rce  regcr r t i re
cover. The moist, pemeablc skin of amphibians
jncreases their vulnerabil ity to nicrchabitat dry-
ing (Stcbbins and Cohen 1995). so these indirect
etlects could inl ' luencc survival of dispersing
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