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Introduction

The coastal lirlests oftsritish Colunbia (BC) con-
tain stands that have the highest recordcd live tree
bromass ( | 100 Mg/ha) aDd arc amoDgst the most
productivc and biologicrl ly diverse in Canada.
As ncw values lbr forests have evolved, so have
domestic and international scrutiny of loggil'lg of
these forgsts iDcreascd. In tesponse to this issue.
the Canadian Forest Scrvice, Pacific and Yukon
Rcgion, init iated the Coastal Forest Chrono-
sequence (CFC) project to study the changescaused
by coo\,ening coastal olcl-growth to sccond-growth
forcsts in the Coastal Weslem Henlock (CWH)
zone (Pojar et al. l99l) of southern Vancouver
Island. Questions to be addressed by the experi-
Inen l  \ \e rc :  I  l \  Hou r - l r rc r t . r rnvers ion imprc l  spc-
cies and tblest structural divcrsity? (2) How does
dir,ersitv recover in older second-growth stands?
(3) How does conversion affect ccosvstem car-
bon levels and cycling? and (,1) How does con
version afl'cct ecosvslem nutrient capital mdhence
polcntirl site productivity?

This paper serves to inhoduce the CFC project
tbr the presentations thtrt tbllow in this proceed-
ings. More dctail on the site selection process;
rntroduction to thc ecology, physiography, geol-
ogy. and climate of thc study area; and the lay-
out, location. and description of each plot are
available in an establishnlent report (Trotymow
et al. 1997). Methods tbr somc studres are sun-
rnarized in papers liom the first CFC proiectwork-
shop (Marshall 1993).

Approach

On Vancouver Island, as of 1989, harvesting had
convcned approximately ,10% of the total land
area to managed forest. u'ith much of this har-
vest concenffated in lbrests on the east side of
the island (BC Ministry ol Foresrs 1991). Sig
nitlcant arcas ofunharvested old growth remain,

often in a mosaic offorests ofvarious successional
stages. Potential sites containing stands of various
succcssional stages were l@ated through inten'iews
with foresters, and electronic and manual searches
of tbrest covcr maps. Plot establishment was com-
plcted in 1992 on ten sitcs (Figure 1): fl\e sitcs in
Douglas-fir (Pseudotsuga nen jesii) dominated
stands on the dry leervard cast side of Vancouvcr
Island in very dry variants of the CWH zone
(CWHxml&2) (VWS VicroriaWarcrshedSouth,
VWN - Victoria Watershcd North, KOK - Koksil$.
NAN Nanaimo River LOON - Loon Lake); and
tive sites in westem hcr ock(.Tsuga heteroph,rllu)
dominated stands on the wefter windward west side
of the island in very wet variants of the zone
(CWHvnl) (REN - Renfrew, RGC - Red./Granite
Crcek, MT - Nitinat. KLA - Klanawa, OZZ - Mt.
Ozziud). Each site contained a suite of seral stands
achronoscquence rcprgsenting four stages of stand
development: R regeneration (3-9 yea$), I - im
mature (32- 43 years), M - marure (66 99 years),
and O old growth | 176 (RGC). remainder 245 to
>450 years I (stand age in 1990). Chronosequcnces
u cre \elecled \u that \ lanJ\ \\ i th in ir : i le \\ ere i l Jn
area 5 km x 5 km or less and on sirniliLr slope. el
evation, and aspect. Most second-growth stands se
lected were of harvest origin and bumed, though
maturc stands at three sites were of wild fire (KOK.
KLA) or landslide origin (OZZ). Disturbance his-
tory of the old-grcwth plots was unknown.

Site Environmental and Soil Attributes
The following is a summary of the methods and
results of analyses of sitc environmental and soil
altributes of the coastal forest chronosequences
(Trotymow et al. 199'7 ). Results were summa-
nzed both by silc and by seral stage.

l\,4ethod s

The environmettal characteristics of each plot
inc luJ ing  b io8e, ' c l imct rc , /on(  and : i re  r \ .oc rJ r ion
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(Poj ar et al. 1987), location, elevatioD, aspcct. slope
position, exposure, surf'ace shape. trophotope,
hvgrotope. terrain, soil classification. and soil
sunmary characteristics were recorded on site
description forms. Means and ranges ofenviron-
mental vaiablcs were calculated for each site and
scral stage. Individual plot data were summanzed
r l rbu l r leL l r  b )  . i te  rn . l  b5  .e r r l  .139q

Soil Great Groups were identifled according
to the Canadian System of Soil Classil ication
(Agficulture Canada Expcrt Committee on Soil
Survey 1987). The following soil characteistrcs
rvere dcscribed; lbrest tlot)r classiticatiol, hori-
zon types and depth. soil texture, drainage. root
size and distribution. and soil colour by depth.
As part ol the total ecosystcn carbon and nutri-
ent distfibution sun'ey. mineral soils \\'ere sampled
b-y dcpth, volunles were recorded tbr bulk dcn
sity determinations. and sanrples were collected
for nutrient analysis. Total oven dr-v- , <6 mm and
<2 rlm dry mass \!ere determined. Sub-samples
were taken to determine soil tcxture, soil colour.
pH. 7cC. |r,N. 7rP. 7cS. cation exchange captc-
ity, %Fe + Al, arrd exchangetble Ca. Mg, and K.
Zero to 30 cm mineral soil chemistries (pH, C/N
ratio. cation exchange capacity, 6/oC, %Fe + Al.
Total N kg/ha. and Ca + Mg + K) for each plot
wcre tabulatcd by site and by seral stage.

Salrples ol lorest tloor organic n.Iatter (LFH)
were collccted: volunes were recorded in the field
and samples were analysed tbr nutrients- Vari
ables measuled on these samples included total
ovcn dry mass. pH, IcC. %N,IcP, and 7eS. Sur-
iace organic horizon (LFH) chemistries (pH, C/
N ratio. c/rC. T(nal N kg,4ra) fbr each plot were
tabulated by site and by seral stage.

Fesults

Summary tabulation of the plot data by site
(chronosequence) location (Table l) indicated
greater variabilit)' in environmental 'nd site con-
ditions among sites th:rn among seral stages at
cach site. Summarizcd across geographical loca-
tions. cach seral sLage is highly diverse for envi-
ronnental and site conditions.

The site data rellect differences in clin.Iate and
te[ain betrvcen the two sides of Vancouver Is-
land. The biogeoclimatic units on thc west sidc
have a generally wetter, cooler, and milder cli-
mate than those of the east side. The chrono-
sequenccs onthe eastside ofthe islard arc generally

higher in elevation than those on thc west. Slope
graclients are greater in the west side chrono-
sequenccs. Wind is a near-univcrsal exp<tsurc factor
on the wesl side. while it is uncommon and local
on the east. The wesCside chronosequences are
mainly on colluvial material: the east-side
chronosequences are on morainal material.
Blunisolic soils occur on the east side but not on
the west.

Soil chemical analysis (Tablc 2) showed a shatp
difference between thc east-side and the wesfside
chronosequences. apprrendy related to climate.
The east side has higher pH in both LFH and
mineral soil (dilference greater in LFH)i lo$'er
nitrogen in both LFH and mineral soil (differcnce
greater in mincral soil): lower %C and higher C/
N ratio in mineral soil; lo*'er TcFe + A1; higher
cations (Ca, Mg and K), and lowercation exchange
capacityt and lower total nitrogen. All of these
observations were significant at the 5% level (t-

tesl compafisoDs of easl versus west sltes).

Somc developmental trends in the soil chem-
istry variables along the seral gradient werc noted
(not illustrated). Cation exchange capacily ald
total cations show a declining trend with stand
age in thc east-side plots. In both the east-side
and wescside plots. LFH nitrogen appears to de-
crease in the first few decades, then it peaks in
the old-growth stage. Fufiher discussion about
difterences in ecosystem nutrient conte nts and soil
P chemistry are provided by Blackwell and
Trotyrnow (this issue) and Preston and Trofymow
(this issue), respectively.

Studies

A total of l8 studies u,ere caried out during the
first t ive year pcriod ofthe project (1992 1997),
grouped into studies ofecosystem structure, pro-

cesses, and biodiversity. Structure studies exam-
ineLl difference. rn coarse \ oody dehri\. t\!cr.toO.
and canopy gap distributions. Process studies in-
cluded investigations ofchanges in site biomass,
carbon and nulrient levcls. transformations ol
carbon pools, micloenvironments. and detrital
carbon fluxes. Biodiversity studies included a
general insect and disease sur-vey as well as morc
detailed studics o1l the abundance and diversity
of various groups of soil mesofauna in decaying
stumps or forest 1loor. eafihwonns. ground dwell-
ing carabid beetles nnd spiders, cctomycorrhizal
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fABLE :. Soilchcmi\rry mnnnrry b] chronosequence. a!cragcd across allfour plol\ at a site and allfiur sanplc\ $ ilhin a plot

(  l rofmolv er  a l .  1997).

LFH
C/'II C lbral N

pH f.rlio (.'t) (kg/h.r)

LFH &

N{inefal soil (0 l0 cml mrneral

CF-C C/'l{ Cl Fe + Tln.rl N Cr + Mg lbtxl N

pH (cmol) mtio (.?c,) A1(.t) (ks/ha) + K (kg/ha) (kg/h.L)

East side
VWS ,1.,11

vwN .173

KOK .1.!.X)

NA \  1 .37

56.11 ,t0..17 211.68 .1 5,t
, t9.,1t ,11..15 286.62 ,1.58
.15.6,1 .10.01 2.10.31 '1.88

57.30 1l.9l i  210.00 1.96

11.96 58..11 2.68
16 .13  120 .15  3 .10
17.1,1 100.11 2.91
9.50 138.20 1.90

0 .10  1260 .15  817 .10  r19 l . 8 l
0.57 5l l . l i7 651.91 198.,19
0..19 9.12.00 1,1,10.21 I l8l.l,l
0.19 .132.59 123.01 612.59

REN l.,l I

RGC ] .6I

NrT 3. .13

KLA 3.11

27.89 .1.95

35.79 , l . l , l

35.07 1.19
37 . l , l  6 .19

.18.85 ,t ,1.13 6EE.97 .1.07 15.85

.12.0.1 ,13.80 '161.53 .1.,13 2.1.66

70.09 .15.55 371.77 .1.08 36.90
,1,1.16 .11.85 123.13 1.37 )9.11

1.7.1 25.t8.50 211.19 3213.21
l . 8 i  3351 .50  370 .4 .1  l 8 l 5  03
2.29 2003.63 20l.:13 2175.,10
2.76 l8'11.63 250.55 l '19'1.93

Al = x lu inumiC = curbur:  Ca= calc iumr CEC=cat ion erch.rnge capaci l t :  Fc = j ron:  K = potassum: Mg= 'nagnesiLurr  N =

ni l rogen.

f un-ui. mushrooms, salanlanders, canop) l ichens,
and vascular plants. Most ol the more detailed
process and divcrsity studies werc conducted on
three intensive stud) sites on the east island (VWS,
VWN. KOK). Preliminary or'final results firr some
stuclies are summafized in presentations included
in this issue. Funher studies on ccosystem pro-
cesses and diversity arc planned fbr sites on the
west side of Vancouver Island.

Chronosequence rcsearch ollers scicntists the
opporLunity to examinc. over a period of a few
years, long-lerm changes in forest succession- The
knouledgc gained liom studics on these sites $'ill
assist lbresters in improving their stcwardship of
these tbrcsts, upon $,hich tbrest productivity and
biodiversity uJti mately depend.
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