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Introduction

Natural disturbancc and harvcsting over the last
100 years have cleated a mosaic of successional
stages ir British Columbia (BC) otten adjacent
to undisturbed olcl-g()wth arcas. Thcsc sites present
a uniquc opportunity to study changes in forest
stand structural attributes and to what extent old-
growLh condiLions ale lestored during lbrest suc-
cession. By studying several succcssional stages
occurring in close proximity on similar sites, ef:
lects associated with stand development may be
separated fiom those caused by site variabil ity.

The primary objective of this stucly was to
quanlify'. o\:erstol 'y structure and composition
chlnges associated rvith forcst succcssion. This
abstract repots findirgs in CoastalWestern Hern-
lock (CWHl zone ft)rcsts on lbur cast (CWHxm
- Coastal Wcslem Hemlock very dry maritime)
Douglas-fi r (Pscurlr tt su gt nrcnje s ii) dominated
and tbur rvest (CWHvm - Coastal Wcstcm Hcm-
lock vcry wel marilime) rvestern hemlock (Isaga
he t e nt p ltr l l u l rJoninated Vrncouver Island chrono-
sequence sites (fol rnorc details or study sites and
methods see Trot,vmow cL al. 1997). Each site
contains stands of four ages. Age since distur
ban ie  u  as  e . tab l i .hed in  l9q0:  R -  fe lener r t iu
(3 9)'ears), I - immature (32-43 years). M - ma-
ture (66-99 ycars). and O - old grorvth (>200years).
Regeneration and immature stands \r 'ere estab-
lishcd lbllowing haNesting aDd slashburning.

Methods

At all eight sites. triangular main plots were laid
out by estrblishing thrcc subplol centers 30 m
and l20" apart from a center berchmark. Within
each main plot. thrcc of thc four subplots rvere
rardonly chosen fbr sampling (center benchmark
r rJ  lh rcc .ubp lo l \ r  A t  ecch .ubp lo l  rnensura l ion
measurenents of overstorl trees and snags (dbh.
height to l ive crou,n, and total height) by species
were made. Ovcrstory \\as det'ined as aDy tree

grcaler lhan 1.3 m high (breast heighL). Trcc bio-
mass was estimated using published biomass rc-

! rc \ \ l l l n  ( .qu . r l i i ,n \  fo r  co l ' l r l  BC t rce  spec ie .
(Blackrvell 1993). Snag biomass was estimated
using otrly the bolewood equation 1br each spe
cies present.

The number ofl ive stems/ha was summarized
by dbh class, height class. and crou'n depth class.
Dbh was stratit led into l l classes based on 10-
cm increments. Height class was stratit led into
l2 classes based on 5-m incrcments. Crown depth
(hcight to l ive crown.) class was strali l led inlo 9
cllrsses bascclon 5-m incrcmcnts. Stcm basal arei/
ha was summarized using the same clbh classes
used tirr the number of l ive stenrs/ha. The num-
bers ofsntgs,4ra. snag biomass, and live stem bio-
mass were summarized by dbh size classes.

Results and Discussion

Results of the study shou'ed that diversity of
overstory structure and composition in coastal
folests increases with stand age and that the
CWHvm is more structurally diverse than the
CWHxm (Table I ).

Within the CWHvrn, density fbllo$ ed the order
R>bM>O. Densities in the CWHxm were lower
in R plots than I and M plots indicating. for this
subzone. differences in the establishment regime
(natural vs. a(ificial). The total number of stems/
ha in the CWHxm (2:194) exceeded that of
CWHvm (15:t1). With thc cxccption of R plots.
density across seres \\,as greater in CWHxm thirn
in CWHvm (Table l).

Douglas-tir (Fd) (avcragc stcms,4ra 57%) domi-
nated R. I, and M plots of the CWHxm. Western
hcmlock (Hw) (average stems/ha 56%) and mi-
nor amounts oI westerr'rcdcedar (ThLlja plicdta)
(Cw) (average 197a) dorninated rnost seral stages
within CWHvm sites. This dift-erence in dominant
species was expected given climatic differences
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between the CWHxm and CWHvm (Green and
Kl inka  199.1) .

Tall trees >3-5 m *ere fbund only in M and O
serai stages. Comparison of the nunber of stcnrs
by height class showcd thrt nru.e than -50% of trll
trees were <5 m (height class l) regardless of
species or subzone. The nunber of trees >35 n
(height class 8) u'ere on avcrage greater in the
CWHvm (9:l stems/ha) compared with the
CWHxm (.12 stems/ha).

Similrr tr-erds', lere obscrved tor the total
numbcr of stems by crown dcpth clas! as those
obscrvecl tbr dbh and height class. Morc than 677c
of all stems present wcrc tirund in crown depth
class I (<5 m). Stems present in crown deplh class
5 and greater (>20 rn) were found only in M and
O plQts, representing lVr and !c/c of the stems in
cach sere. respectively.

Average stem biomass incrcased as a func-
tion of stand agc and u,rs grcater in the CWHvm
than the CWHxm. When seral stagcs were colr]-
pared bet\\,cen subzoles, stem biomass was al
\\ 'als grcrter in the CWHvm. In the CWHvm,
Crv sten biorrass increased dramatically f ion M
plots (0.3 Mg/ha) to O plots (325 MgAa). As these
fbrests age, Cw bccomes a nore signil icant com-
ponent of thc stand given its longer l it 'e history
co tnpr reJ  u  i lh  th (  .honer  l i vcd  H\ .

Total number of sna-qs,4ra was greater in the
CWHvm (:l l8) than the CWHxm (2?i,). ln the
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CWHvnr. snags/ha followcd the order of I>M>O.
and rvcre domirated by Hw (787.) and Cw ( 14./.).
ln thc CWHxm. snags,4ra (Fd 77%) follow the
order M>l>O. The plesence of more small diam-
eter snags in younger seral stages represents carly
moftality through natural thirning. The higher
number of snags in M plots in the CWHxn likely
co[esponds u'ith later mortality of Fd. Thc ma-
joritv of snags rvere <12.I cm dbh,8,1% in CWHxrn
and 75% in CWHvm respcctively. Very few snags
were >60 cm dbh in eiLhcr subzole and rcpre-
sentcd <3cl. of all snags present.

Snag bionass in the CWHvm (20 Mg/ha) was
double that measured in thc CWHxm (9 Mg/ha).
Lowcr snag density and biomass in the CWHxm
nay be explainedby thc greater frequency ofstand-
rcplacing and surfacc fires, which havc histori
cally removed a greatcr proportiol'l of thc larger
trces which could be rccruited as snags (Green et
a l .  1998) .

As expected. total brsal area for all species
combined increascd with seral slagc. In both
subzones. Hw basal lrea ilcreascd from R to M
plots. but decreascd in O plots. As discussed for'
stem biomass. this nray be related to the shorter
life histon of Hw. Total average stcm basal area
in the CWHvm (63 mr/ha) was greater than in
CWHxrn (50 mr/ha.).
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