
John S. Bichardson, W d fe Branch. Br t  sh Colurnb a Vl n stry of Env ronraenl Lands and Parks and Departf frent
ot Forest Sc ences. U n versitv of Brl t lsh ColLrmbia Vancouver, Bf t  sh Co umb a. Can ada "/61 124

Wil l iam E, Neil l ,  Fisherles Centre and Department of Zoology, Un vefs ty of Brl t  sh Columbia Vancolver 8f t  sh
Columb a Canada V6T 124

Headwater Amphibians and Forestry in Brit ish Columbia: Pacif ic Giant
Salamanders and Tailed Frogs

The Pacil lc giant salamander (Dicanplodon
tenebtosus) and thc tailed tiog (Ascctphus truei)
are specjes charactcristically found in small, head-
$,ater sh-cams of westem North Anrerica. These
two species ale included on Brit ish Columbia's
rcd (threatened) and bluc (vulnerable) Iists respec-
t i re l r :unJ .  t r r r  h , , th  l rnph ib ians .  ln re \ t  p r i r i l i ce \
are putative thrcats. Amongstthe lactors that makc
these two arnphibians potentially vulnerable to
fbr.est harvest impacts are the Iong larvrl pcriod
(rbout 3-.1years) during rvhich they arc restricted
to their natal streams. their apparently limited
periods of activity during the year, and low rc-
productivc rates. Adults are sffongly associated
rvith riparian areas through the dry pa of the

;er r  rnd  thu .  mr1  requ i rc  t ipur i r t t  p r , ' t c i t ion  to
ensurc survival of adults and newly mctamolphosed
j u r c n i l e . .  M o - t p o p u l u t i u r r . , ' i l h c \ e  l \ \ o . p e c i e .
are found in small streams lacking ltsh, and there-
Io re  (u r ren l l )  L l r ,  no l  rc \e i \ (  I  r i l r r i i r r r  rc ' c r \c
zonc under Brit ish Columbir's Forcsl Practices
Codc.

We havc studied populations of arnphibians
in a varicty of lorest selal stages irt a range of
e le \a t ions  ( f ron  120 to  1360 m as l )  in  the
Chill iwack River and Skagit Ri!er basins about
l00 krn elst olVancouvel. We conrpared sites by
class ity ing then as recentl! clearcut (< 10 years ).
second grorvth (>25 years since cutting). or old-
growth (nc!er cuti 250+ )ears old). If lbrcst har
vest lcads to reductions in populrtion sizes then
rvc predict that there should be a greater chance
of local extinction tirr populations in harvested
Jreir\ JIJ thcrulurs lou cr f iequcn,. r r ' l-r 'et urrcne..
Occurrence oflarvae ofthese two species showed
no signilicant dillerences associated *ith age of
the surroundiog tbrest (cr-test. both p>0.1). Pa-
cific giant salamander occurred at.1,1'l. ofclealxut
sites ( I I of 25 sites) and at 27% of second-growth

and old growth sites (13 of 49, and 9 of 34. re
spectivel),). Tailcd frog tadpoles were lbund at
467. (sccond growth. n=69), 5,17r (clearcut. n=39)
to 58% (old growth. n=36) of sites sun'eyed.

At many ofthe sites we counted and weighed
the larval animals present in dellned reaches of
streanr (using standard methods - Bury and Corn
1991 1. For both species the densities u crc higher
(but not signiticantly so, p>0.1) in clearcut than
in old-growth sites, but both had lower rverage
individual ueight in clearcut sites. The above
observations corLld be explained by at least two
hypotheses: (1) survival to older age classes is
impaircd in cleared reaches, resulting in a-ue- and
size frequency distributions skewed towards
smaller individuals; and (2) de\,elopneotal rates
are cnhanced in clearcuts (perhaps tiorn hi-uhcr
temperatures and greater rlgal productivity) such
thrt animals metamorphose earlier and at a snrallcr
size. For the tailecl fiog in second growth sites,
h r \ lh  L len \  l \  tp<0.05 t .LnL l  h i , ,mr \ \  f . r  u r i t  r rcJ
(p>0.05) were less than a third of tl're same lnea
sures for populalions in old growth or clearcut
sites. Three intelpretations of those results itrc:
(l) the jntense shading in second growth lbrests
reduccs the production ofalgae (\lhich is thc lixrcl
resource ti)r their taclpoles). or i2.) that tine sedi-
ment intrusion ellects on hrbitat (rcducing refu
gia lbr tadpdes) arc slou to develop ald becone
detectrblc. or (3) r combinatiol ofboth processes.

Wc proposed a sedes of tlve hypothescs tlrat
night explain the occurrcnce ol supposedll' old
growth-dependent species in strerms llouing
through earlier scral-stage forests: (l) these en-
vironn.rents are sinks firr larval individuals lear'
ing upstream or downstrean reluge habitats (late
seral-stagc forests); (2) these individuals lepre-
sent the remnants of a populatiorl that is slowll-
going locally extinct: (3) the habitat is infrequent]y
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recolonized by adults laying eg-es in a site that
has low larval survival and recruitmcnt: (;1) dis-
turbed sitcs may have teu'er places for the larvac
to hide and make it casicr to catch them thaD m
undisturbed sites: and (-5) thcrc is no impact of
lbrest haNest. i.e. our null hypothesis. We have
\e(  ou l  lo  le \ l  each o [  therc  pFr . rh i l i t i e .  in  , r  go
ing studies.

We have found that nct mo\ement rultes of gi
ant salamander larvae are exceedingll low (rn
thc  ordcr  , ' l '  I  rn / :e r r . r rn .J  rnd  the i l  occ t r r rcnec  in
clearcut sites cannot be accounted tbl by short
lerm mo\erTrenl\ ironr f, 're'tetl relirgia upstrcrnr
or dou'nstrean. Radiotelemetry studies with adult
salamarders indicatc the\ are capable ofmoving
considerable distances (scvcral hunclred metres
in a few days) r,hen rveather becomcs cool and
danp in the early autumn. in-espective of forest
harvest history. Stuclics ol the demography of

Literature Cited

Bur) .  R.B.  and PS. Corn.  199l .  Sainpl ing ncthods t i r f  m-
phibi.rns ir strean\ ofdre Pacific Norlh!rcst. USDA.
l -or .  Scr\ . .  Clcn.  Tcch.  Rep. PNW-GTR-275. Pac.
Nofthrest Lxp. Sta.. Poftlaud, OR.

Pacific giant sahmanden using mark-rccapture
techniques ha\,e been ongoing fbr three years for
l2 populations in streams drail ing successional
forests classed as clearcut. second growth. or old
gro\\'th. Some of the results tiom that study sug-
gest thirt a large fraction of each population is
likcly to be missed on a given sarrpling date, i.e.
a rour )d  80 ' ,  r ' i  l a r r re  u |e  mi . .ed  ln  i t  ! l i \ cn .J ln -
f l in t  h , 'u l .  Th i . lo$  iJp lu rc  c l ' l i . i en . )  i \p re .um-
ably because thc habitat is more con]plex in the
third clinrension, i.e. in the rocky substr-ate. than
previously realized.
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