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Regeneration Dynamics of Old-growth Forests on the North Coast of
Brit ish Columbia

Introduction

Thc North Coast Timbcr Supply Area (TSA) is
situated on the northern coast of British Colum
bia (BC), and the small conrmunities within this
area are strongly dependent on forest han'esting
as an economic base. Howcvcr, rcccnt analyscs
show a long-term timber supply problem in that
the altowable annual cut cannot be sustained at
the current level. Presently. the allowablc annual
cut is based on an economically operable lbrest
land base of 6% of the total TSA: one possiblc
way to maintain the level ofcut is to expand this
land base into areas presently considered economi
cally inoperable.

A potential uea lbr expansion ofthe land base
is into the low productivity forests that dominate
much of the landscape of the outer coast in the
central vafiant of the very wct hypcnnaritime
Coastal Western Hemlock subzone (CWHvh2;
Banner et al. 1993). With an increase in the mar
ket value and/or new specialty markcts for wcst-
ern redcedar (Thuja plicqta) and yellow-cedar
( C lnma a cy p o ri s n o od;dt.,r?JiJ), two common spe
cies in the CWHvh2 variant, these low timber
volume sites wonld be considered economical to
har!l]st. Howcver. thc low productivity f i)rests in
this var-iant have not been extensively harvested
in  the  pr . t  rnd  ther '<  i .  rc r l  l i t t le  c rper iencc  or
research to draw upon when assessing the im-
pacts of lorest managenent. The basic ecologi-
cal infonnation thal is available su-qgcsts that forcsts
on the north coast difter trom those luther south.
and that it would be inappropriate to extrapolaLe
harvesting and regenerating experience liom the
south t0 the mid and norlh coasts.

We present a gencral dcscription of the area.
an overvieu' of the interdisciplinary research cur'
rently undelway. and sonlc inlcresting prelimi-
nary tindings cln r-egeneration.

Area Description

The CWHvh2 variant delineates an outer coastal
lowland with a cool. very wet hypermarit ime cli-
nrate, and high rainfhll and low evapotmnspira-
tior. This climate combined with the thick or-
ganic accumulations on thc tbrest f loor results in
high watcrsurplus and wet soil conditions through-
out thc ycar. The area is fundamentally lbrested.
but is characterised as a dynamic bog forest com-
p le r  u  i th  l  n t i r tu re  , ' f  p r , ' Juc t i re  fo res t '  in te r -
spersed among low productivity bog tbrests. bog
woodlands. and bogs. Wetlands occur in abun-
dance and can cover 50-157c ol the landscape
(Banner ct al. 1988). Depressional and flat bogs
are widespread over the tlat to gently rolliDg por
tions of the lowlands, and slope bogs occur on
gentle to modentely steep slopes (10-60%). On
level and gently sloping tenain, and in some por
tions ofthe zone on considerable slopes (15-60%),
bog and bog woodland ecosystems are charac-
leristic. On moderate slopes. scrubby lbrests of
western redcedar, yellow-cedar westemhemlock
(Tsuga heterophrlla), and lesser amounts of moun
tain hemlock (Zsagri nertensizua) and shore pine
(PinLls cotTtorta \ar. contortq) prevail on wet
Folisols or mineral soils having thick (20-70 cn)
surface organic accumulations. Highly produc-
tivc firrcsts are restricted to edaphically lavourable
sitcs. Well-drained landfbrms suppo excellent
tirrests of Sitka spruce (Pic".i.r it.,4{,rri i). west-
ern hemlock. westem redcedar. red aldcr (A1la.r
rirDra) and sometimes unabilis fir (Abi,s anrlDllis)
(A. Banner pers. comm.). In this variant, "-el1ow-
cedar and nountain hcnllock occur right dou'n
to scalcvcl. whereas in southern BC they are largely
restricted to high-elevation montane and subal-
pine fbrests. Fire plays a minor role in natural
ecosystems, with wind being the major forrn of
disturbtrncc.

Although the lower productivity stands are
potcntiall) operable. the ecological conditions
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responsible fbr the low levels ot growth and pro
ductivity could also make these systems sensi-
tive to disturbance. Thcrctirre. we first need to
asscss the feasibility of harvesting such arcas in
a responsible and sustainable manner. A tive-year
interdisciplinarl study was started in 1997 to better
understand these ecosystems.

Overview of Current Research

Thc three areas of studl' undertaken arc: (l) re-
generation, growth, and productivity: (2) hydrol-
ogy, geochenistry. and peat developmcnt: and (3)
paludilication and belo$.ground ecology. The fust
study attempts to dctcnnine whether these fbr-
ests can be regenerated afier harvesting, and
whether the time period for replacement and sub-
\cqucn l  g rou lh  i5e(onorn ic  l l \  r tndenr i ron tncn-
tally acceptable. The latter two studies acknowl-
cdgc that harvesting will r11ect sitc hydrology.
and consequently may also influence ecosystem
integrit),. t'unction, productivity, and possibly suc-
ccssion.

The.e stuJie. lre beinl . urrierJ out on r .et ic.
of site typcs ralging fuom inpert-ectly to poorly
drained, and grading fiom moderately productive
u,estern hcmlock redcedar amabil is f ir forcst
through less productive redcedar-yellow cedar
westem and nreuntain hemlock (zonal) lbrest, then
throughbog lbrest, bog woodland, iind tinally open
bog. Two of the objectivcs of the regeneration
study arc lo collect baseline infbrmation on growth
rate. and on the mechanisms and pattems of r-e-

Sener r l ion  acro \ .  lh i .  \equence , \ l  lo rc . l  l )  pcs .
In the tirst year ofthe study. we have fbcussed on
the growth of regeneration under tull light con-
ditions in canopy gaps. [n subsequcnl years, we
will examine regencration under closed canopy
conditions, in a 22 year-old partial cut, and on
recent clearcuts. Height. diameter lnd rooting
substrate are recorded tirr all trccs, saplings. and
seedlings. and stcm analysis is pertbrmed on trees
and saplings. We can then compare growth rates
ofregeneration under open. paflial, and full canopy
conditions. ancl can examiDe patterns ol suppres-
sion and release.

The results wil l include ages, heights. diam-
ctcr class distdbutions, rooting substratc. and (pend

ing the completion ol ring counting) growth in-
crements, by tree species. Patterns will be com-
pared among a productive forest type. a low pro-
ductivity zonal forest type, and (pending
compiction of ring counting) a bog forest.

Some Interesting Preliminary Findings
on Regeneration

Most ofthc cxisting stands in the timber harvest-
ing land base ofthe Nofth CoastTSA are reported
to bc older than 280 years. and up to 390 years
old (BCMOF 199,1). Prelimina4, data suggestthese
ages may be undcrcstimated. On zonal sltes, some
of the smaller trees in the canopy gaps are ap-
proaching or are within this agc class aheady.
despite bcing under 30 cm dbh. The relationship
of height to age could prove to bc weak because
a lot ol the regeneration examinecl so f'ar show
lernark  h le  per i , , J .  o l '  .u r t r ined  .upprc . . ion .
Seedlings only a few mill imetres in base diam-
cter can reach ages of up t0 23 years, and many
saplings under 2 m tall havc cxisted in suppressed
states ti)r up to 200 years. After such periods of
suppression. some small trees do show release,
and on the more pfoductive sites grovth rates ol
the tnost vigorous trees approach 25 50 cm,/y. On
zonal sites. height gro$th rutes generally appear
to be below l0 cm/y. The capacity to regenerate
does not appear to be a problem (seedlings and
saplings are generally numerous), but growth and
productivity can bc low. The slou replacement
limes were also demonstrated in a 1975 partial
cut ncar Pdnce Rupert v'here, 20 years atter Iog-
ging, regeneration from seed is lcss than 30 cm
tall, and regeneration fron vegetative reproduc
tion (layering) is only a lew rnetres tall.
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