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Difterences in the Composition of Vascular Plants, Bryophytes, and
Lichens Among Four Successional Stages on Southern Vancouver
lsland

lntroduction

The purpose of this investigttion is to provide a
pre l im inary  a : \e \ \mrn l  o l  thc  reget : r t ion  com-
position and the rclationship of bryophytes and
lichens to substrate in lbur successional stages of
Douglas-fir(Preirdohrg4 t?ef:iesliJ andwestern
hemlock (Isrrga hererophylla) stands located on
southcrn Vancouver Island.

Methods

A k)tal of 24 pJots, each 3600 mr, were estab-
lished by Pacitic Forestry Centre personnel in
stands representing fbur stages of lbrest succes-
sion [R - regeneration (3-9 years), I - immature
(32-43 years), M - mature (66-99 years), and O -

old growth (200+ years)l in six locations: three
on the east sidc ofVancouver lsland and three on
the wcst side. Eastem Vancouver Island plots occur
in the Very Dry Maritime Cotrstal Western Hem-
lock Subzone (CWHxrn) of the Biogeoclin.Iatic
Ecological Classitication (BEC) vhcreas west-
cmVancouver Islandplots occur in the Submontanc
Very Wet Maritime CWH Variant (CWHvml)
(Green and Klinka l99,1). Most plots belong to
the zonal site serigs within their respective subzones
but several wcre assigned to other site series (see
Trof-vmow et al. 1997).

Plant spccies, including bryophytes and lichens
(hercafter ret-erred to as cryptogams), occurring
on humus. coarse woody debris, rock. and min-
eral soil were identified. Epiphytic species were
Dot sanrplcd. Visual cover estimates werc made
ofcach species. In addition. cover cstimates u'ere
made lbr each type of substrate (humus. coarse
woody dcbris, rock. mincral soil) on which each
crlrplogamlc specles was plesent.

Results

A total of 337 species comprising 14 trees, 32
shrubs. 130 herbs. and 161 cryptogams were rc-
corded for all sites. All successional stages of
eastern plots had a larger number of species than
their westcm counterpafis, palticrllarly oD tbrested
plots where eastern plots had about twice the
number ofspecies as those found to thc west (Fig-
urc l). Differences in the total numbers of spe-
cies between successional stages were much greater
among westem plots than eastem plots. The wesC
em regenention plots had the largest number of
species (152) lblloved by a sharp decline on for
ested plots. Much ofthe decline in the number of
species arose from a reduction in the number of
vascular species. i.e. tiom 6,+ species on rcgen-
eration plots to 32 or fewer specics on forested
plots. On eastem plots, thc largest number ofspe-
cies (168) occurred on regeneration plots whereas
the lowest numbcr of species ( 143) occuned on
old growth plots. Although a similar reductron
of vascular species. tiom I l0 to 76. occurred on
the castern plots, the numbel of cryptoganic spe
cies increased from 58 to 133 species thus main-
taining a large total number of species.

The cor er rnd numbcr ol cD pl,,gamic .pccies.

varied betwgen substnte typgs and successional
stages. Although the cover of cryptogams was
highest on humus on eastcm plots, \\,ood and rtlck
substrates generally supported the largest num-
ber ofspccies (Figure 2). On westen plots, covcr
values of cryptogams on humus and wood were
generally higher than those of rock and mineral
soil, whereas wood and rock substrates generally
supported the largest numbcrs of specres.
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Eoslern Voncouver lslond

OldgroMh Regenerqiion lmmoture I

Wesiern Voncouver lslond
Figure 1. Total nunbcr of spccics rccorded ior e.rch successxmal stage on eastern and wcsrcfl Vlncouvef Island plots

(l trees. I shrubs. gl hcrbs. lcryplogans).
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Figure 2. Number olcrlptogrmic species fecorded for each \uccc\sional strge on fouf substrate t,vpes ( I old growrh,

I rcgcncrrdon. K nlmature. I matLrre).
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Thcrc were distinct differences ill the nunber
of species that were restricted to one or two suc-
ccssional stages. The llLrgest number of species
restricted to a single successional stage occun'ed
on regenemtion plots. with 35 and 65 species fbr
eastern and western plots. respectively. Thesc re-
sults reflect the large number of species that in-
vade clisturbed sites but are subsequently elimi-
nated bv canopy closure. Both eastcm and western
plots exhibited a decreasing number ofrestricted
species with incrcasing age so that immature for
est plots had a larger numbcr of restricted spe-
cics than those of maturc and old growth forests.
All species restricted to western mature and./or
old-gro\ath plots were bryophytes excepl lbr the
orchid. rattlesnake plantaln (G o o d y e ra o b I on g i -

lilla). Of thc seven vascular species restricted to
mature and/or old-growth plots on eastem
Vancouver Island, four were achlorophyllous spe-
c  ies .

Discussion

Given the limited number of plots and the varia
tion in vegetation composition between plots, it
is difticult to make strong inferences to other for-
ested areas oD Vancouver Island. About half of
the species occurring in forested plots u'ere cryp
toganic spccies: and, althoughhumus, and in some
instances coa$e woody debris. supported a large
cover of cryptogams, coarse woody debris and
rock generally supponed the largest number of
species. These results suggest that coarse woody
debris and rock substmtes are important in main
taining high cryptogamic specics richness.

The two study areas exhibitcd very different
patterns of species distributions between succes-
slonal stages and care must be taken in applying
information about species distributions. pattcrns,
and tolerances frorn one tbrest type to another.
The stl ong reduction in the total numbers ofspccies
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betwecn westem regeneration aDd tbrested plots
likely reflects thc cllects ofthe densc forest canopy
which eliminates all bul the most shade-tolerant
ulderstorey species. Alternrtivcly, eastem torested
plots did not have acontinuous dense ti)rest canopy,
and the number of understorey sp(]cies remained
high on immaturc and maturc forested plots. These
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