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Terrestrial Salamander Abundance in Successional Forests of Coastal
Brit ish Columbia

Understanding patterns of distribution and abun-
dance is fundamental to ecology and conserva-
tion biobgy. These patterns can be influenced by
environmental conditjons. inte$pecific intemc-
tions, or both. On Vancouver Island. Brit ish Co-
lumbia. two lbrest dwelling plethodontid sah-
manders, westeln red-backcd salamander
( P I ethodon v e hicultun) and clouded salamander
(Aneides ferreus). are widely synpatric. but dif-
ter in the details oftheir distributions and micro-
hrb i la l  requ i rement . .  Abundance among ' i te :  i s
highJy variable, and each species seems to bc
common on l l  u  here  the  o ther  .pcc ic r  i .  uncom-
mor. AIso. A. /errerr , bul not P. rchiculunr, is
found on nany ofthe smallcr islands rdjacent to
Vancouver Island. My objectives hcrc are to ad-
dre.s .ome methodological i.sue\ (on.crnin!: e\-
timating abundance of these salamanders, to re-
port estimates of relative abundance and
micrchabitat use at a variety ofsites on Vancouver
Is land.  and to  ident i i r  :onrc  r r (  J .  i , f  unrenu in l ]
with respect to the long-tenn pcrsistence ofthese
salamander populations.

On Vancouvcr lsland. plethodontid sala-
manders can be found al the surt'ace throughout
nost of the year, but disappctrr during the coldest
part of the winter when belorv-f'reezing tempera-
turcs force them underground or deep inside logs.
and during the driest part of the summel when
they are subject to desiccation. Peak sudace abun-
dance is usually in spring or early summer. Re
sources such as nratcs and prey are obtained pri-
marily at the surface. and litt le or no feeding is
thought to takc place underground. Thus, their
ability to gror'", and reproduce is directly related
k) the length of time they spend neaf the suface.
They are opportunistic predators. feeding on small
terrestrial invertebrates. Because they are able to
allocale a high propoftion of their ingested en
ergy to producing ncw biomass, dense popula-
tions can fomr that arc important to other species
as cithcr predators 0r prey.

Making unbiased estinates ofthe abundance
ofterrestdal salamanders is complicatcd b), vari-

ability in search efficiency resulting fiom their
small size and cryptic coloration, seasonal activ-
ity patterns. recent weather coDditions, local mi-
crohabitat f'eatures. species specific microhabi-
tat use, and individual site-tenacity. Unit-effort
searches can result in unacceptable disturbance
ofnatulal co\€r and microhabitats where repeated
searches of the same area arc needed, or where
disturbance of the natural habitat is unacceptable
or prohibited. Searches of natural covcr among
sites that differ in the amount and type of coarse
woody debris (CWD) might not be comparable
because search efficiency will vary among types
ofcover, resulting in unequal search effbfi. AIso,
search effort may vary among individual sealch
ers or through time with thc same individual.
Anil icial corcr object. r ACOr) u ith :peiie.-rpe-
cific microhabitats can overcome some of these
diff iculties (Davis 1997). They cause litt le or no
damage to natural cover, attract species that are
difficult to sample by other means, provide a stan
dardized sampling unit across sites that differ in
structure, and minimize observer bias.

At each of nine sites on eastcrn Vrncouver
Island, I established arays of 0.3 x 2 m ACOs.
Each ACO consisted of three boards arranged to
create nultiple microhabitats (Davis 1996. 1997).
In 1992 and 1993, I chccked 228 ACOs every
other week. but less often in 199:1. I also searched
natural microhabitats and investigated distribu
tion and abundance with time-constrained searches
at l6 additional sites. At the nonhem sites (49'27'
N). .4. /?rrer.s was l lore abundant than P
vehiculum. but the situation was reversed in the
south (,+8'28'ro 48'50'N). I found no ditlerences
in site characteristics thrt $ould explain this pa!
tem, and detennined that competition is unlikelv.
Salamander abundance was reduced in clearcuts.
but there was no difference among old-gro$th (>
200 years). naLurc (65-135 years). and immature
(25-:15 years) stands. This suggests that small-
scale local disturbance has no long-term conse
quences lbr abundance. but leaves open the ques-
tion ol landscape and metapopulation cff'ects.
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Thc dcnsity ofP r,ellcalaiz was relatively low
(surf'ace densities of approximately 0.1 sala-
nranders/rn'or less) across wide areas of forest
habitat with occasional areas of higher densities.
In Inost areas. abundance was closely correlated
with the arca of ground covered by CWD and
oroisture. so that in an apparently homogeneous
site. abundance varied by a factor of 12 over a
distancc as l itt le as 50 m. Some local areas had
extremely high densities. For example. in
Coldstream Provincial Park, surface densities
(based otl quadrat searches) were as high as 1.8
P vehiculumlrf.but dcnsity varied by a factor of
72 over a distance of 200 m.

Contrary to my results, Dupuis et a]. (1995;
and equivalently, Dupuis 1997) found that thee
old growth stands (330 500+ years) had three to
six tinres nrore P vehiculun thanntalure second-
growth stands (52-72 years), an effect attributed
to nroisture dillerences and to CWD availability.
More sampling over a larger number of sitcs is
rcquired to resdve this discrepancy. Other stud-
ies fbund a strong con'elation between the abun
dance of P veltitulun and the presence of talus
(Bury et al. 1991. Corn and Bury 1991). Thus.
subtle changes in local moisture conditions, the
amount and type of CWD. and the presence or
absence of talus can affect the density of P
vehicuLwn.

I collected microhabitat data by searching
natural covcr and by recording microhabitat use
undcr ACOs. Ol the A. Jerreus,95"/o u'ere under
bark on logs or within logs. In contrast.6770 of
the P. yehiculunr were under CWD on the soil
ard 20% were within logs. Aaeidesflrreirs used
logs in an early to mid-stage of decay. and P
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vehiculum, when under bark on logs or within
logs, used logs in a late stage of dccay. Under
ACOs. 987c of the A. f?rreris were found between
boards. whereas 85% of the P vehicuLum were
found on the soil under boards. This suggests that
logs suitable tor A. .fbrreus in one decade may
become unsuitablc in the next as they pass be
yond some optimum decay class. If logs within
the same stand afe of different ages, the popu]a-
tion could persist indellnitely among logs as they
reach and pass through a mid-level state of de-
cay. Howevcr, in relatively even-age tbrests that
contain unitbm types, amounts. anddecay classes
of CWD, populations of A. ferreus may decline.
In contrast, the abundance ofP vehiculuntmight
be reduced initially. but because they are less de-
pendent on logs of a particular decay class and
are usually found on the soil surl'ace under CWD,
their population size should recover as canopy
closure increases and CWD accumulates.
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