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Changes in Overstory Structure and Composition in Coastal Forest

Chronosequences

Introduction

Natural disturbance and harvesting over the last
100 years have created a mosaic of successional
stages in British Columbia (BC) often adjacent
to undisturbed old-growth arcas. These sites present
a unique opportunity to study changes in forest
stand structural attributes and to what extent old-
growth conditions are restored during forest suc-
cession. By studying several successional stages
oceurring in close proximily on similar sites, ef-
fects associated with stand development may be
separated from those caused by site variability.
The primary objective of this study was to
quantify overstory structure and composition
changes associated with forest succession. This
abstract reports findings in Coastal Western Hem-
lock {CWH) zone forests on four cast (CWHxm
- Coastal Western Hemlock very dry maritime)
Douglas-fir (Pseudatsuga menziesiiy dominated
and four west (CWHvm - Coastal Western Hem-
lock very wet maritime) western hemlock (Tsugu
heterophylla) dominated Vancouver Island chrono-
sequence sites (for more details on study sites and
methods see Trofymow ¢t al. 1997). Each site
contains stands of four ages. Age since distur-
bance was established in 1990: R - regeneration
(3-9 vears), I - immature (32-43 years), M - ma-
ture (66-99 years). and O - old growth (=200 years).
Regeneration and immature stands were estab-
lished following harvesting and slashburning.

Methods

At all eight sites, triangular main plots were laid
out by establishing three subplot centers 30 m
and 120% apart from a center benchmark. Within
each main plot, three of the four subplots were
randomly chosen for sampling {center benchmark
and three subplots). At each subplot mensuration
measurements of overstory trees and snags (dbh,
height to live crown, and total height) by species
were made. Overstory was defined as any tree

greater than 1.3 m high (breast height). Tree bio-
mass was estimated using published biomass re-
gression cquations for coastal BC tree species
{Blackwell 1993). Snag biomuss wus estimated
using only the bolewood equation for each spe-
cies present.

The number of live stems/ha was summarized
by dbh class, height class, and crown depth class.
Dbh was stratified into 11 classes based on 10-
cm increments, Height class was stratified into
12 classes based on 5-m increments. Crown depth
{(height to live crown) class was stratified into 9
classes based on 5-m increments. Stem basal area/
ha was summarized using the same dbh classes
used for the number of live stems/ha. The num-
bers of snags/ha, snag biomass, and live stem bio-
mass were summarized by dbh size classes.

Results and Discussion

Results of the study showed that diversity of
overstory structure and composition in coastal
forests increases with stand age and that the
CWHvin is more structurally diverse than the
CWHzxm (Table 1).

Within the CWHvm, density followed the order
R>I>M=>0. 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. artificial). The total number of stems/
ha in the CWHxm (2494} exceeded that of
CWHvm (1541). With the exception of R plots,
density across seres was greater in CWHxm than
in CWHvm (Table 1).

Douglas-fir (Fd) (average stems/ha 57%) domi-
nated R, I, and M plots of the CWHxm. Western
hernlock (Hw) (average slems/ha 56%) and mi-
nor amounts of western redcedar (Thuja plicata)
(Cw) (average 19%) dominated most seral stages
within CWHvm sites. This difference in dominant
species was expected given climatic differences

I8 Northwest Science, Vol. 72, Special Issue No. 2, 1998

© 1998 by the Northwest Scientific Assoctanon. All rights reserved.




(sr>d) g p ety Oy (L1 @O 1820 00D (e 0nSTSY) (PIT0Y (060 (10
2T 12113] JUABIJIP AQ PAMO{[(1) SUBILW JUO/QNG "sIIUAIRD U1 JOLIS pIvpuwls Al SHT 98 L0 0ao0 REUBL 6L FIO 89T 100 MDD
Tun snrpesfolg SWNLEeW Ap A0 YI0[WIH WIS [PISR0]) = WXH AL D (89°1) (ZL1Y FRQ) 81 QOO (659 WroD) P9y (KL (Som
HUN DNBWD0ITOK] AUILEW 124 AI3A JOOIUD] | WINSIM [RISTOD) = WAH M) WSEY O BRE E0L 08T 000 WFSCE 6L6F SFOY LL1E (210 MH
“PAUIGLIOD SN 10 PUT {MA'SE S LA B A DB H PA) s3102ds 12 = 1y (64°0) RF'Sy 8T (£95) o (19D (000) 00 (er01) 9Z°0)
PIMEIT PO = () OB = [ INRWWL = | *RoRDURTal = 3 JEFSE 96'CL 8TEY  1F9E SO0 CZIE 000 000 RITL OY0 al
1SIION (G (L8P (S8 (OLE o FIeNOL0R (662 (09F) {6270
COZ0S PETE O LCRL 996E SO0 LTUEYORLE £1°6Y LS SFO Ty
TV O N I | TV, O W 1 k| JdS
WXHA D WAHAD
F 0 vadY 1vsvd WHIS
(o) Gm oo o oo W ey Loy (s oo (1 (<) )] ()] ()] (€g) (L) ) gLy (o
A0 E0 00 oo 00 iy % z0 2¢ 00 al < ] 0 0 LS TR+ 1 g ORI 0 A
To (Lw &0 e o 9 ey oy e (oo £ 09w Gw o ®o1) ) 08 w19
4€0 60 €0 ¢ 00 ey 8Tl LRT €6l 00 159 ¥L F9 ¥ 0 L8TE 09 LFC  L6b 0 MH
(97 e (LT W owor w00 o o wor (oo (L8} (6} (6 FI1) (O} {0) (1) ()] () (o)}
U8 okl o) £ 00 00 00w 00 00 00 1T LE 6Ty L6t 0 ) 0 0 0 0 a-A
® b6 gy 1 oy ey o e gD o) 6%)  (F) Ly tepn @ (a1 {ast (68) (kLOY (D)
6 191 6 s 00 0T 0TE FrE 9t 00 cBLT 611 668 6% 0 <BI1F 100 08t 01zl 0 TIV
Ty 0 W 1 o TV 0 W | o TV 0 W 1 o TV O W I i ds
WXHAMD WAHMD WXHMD WAHM)
RU/AN SSYINOTH DVNS TIVIITH Jd3d SOVNS )
1 wo €Y Fer o (€19 (Leny  wor wo @o (So1)  (€g)  (LLf) (&) tael) (Fz1y (9 (g €001 {Lop)
< 8¢ 9 LE 00 fWES O0SEE <0 o TO0 £OF L¥F 9ZF  Tebl 98T RGOT TEI ¢ 19¢  O0L M0
(L) {eFr (fm 09 QO (e (TIR) 9Ly 0RO} Qg1 (Gar) fgen)  (gRe) (6@ By ey (KT L) (12D
GBI FBL 8T 06 00 L06IT €0RY PelF THED £l G0 OME gLy 00L 56 AL 0SS ERS 6611 AMH
(R (6'ip) (06L) 91 (o) (o w0y 0 o 1) (68T) (v (1es) 1Y (€790 (oF) W 0y s o
GITET 169§ €6y €621 90 ! 00 00 9Fs R GOTF1L OEF FIBL L8ET TR . 4] 0 6T 89l ad
(L19) (1S 0'6%)  (BLD) (9 (EOR) ($TTT WP (o) @D {Zek)  (uge)  (posh (BY00)  (889) (Fol) (ger) (1Lk) (L1 (961D
CRLRT D98RS RTTE O OTEL 90 299FY CL¥Y LE9F TTET ST JFOFT 9911 0£6T  O8IF 8691 JFSE 9001 FLIL 6G8T £FIT TV
TV O W ] k| TV 0 W 1 El 1Y 9] W I k| TV, O W 1 o Jds
WXHAMD WAHM) WEXHA D WAHM)
C BYBIW SSYWOIT WA1S TNVLOAI gdd SIWHLS FATT
“sjo1d asuonbasouoiys o) uoTsOdWoD pui NS 101140 JO 82 s AIPLUWNS PRA2DDS “| Y (9L

19

sition

Chronosequence Structure and Compo




between the CWHxm and CWHvm (Green and
Klinka 1994).

Tall trees »>35 m were found only in M and G
seral stages. Comparison of the number of stems
by height class showed that more than 50% of all
trees were <53 m (height class 1) regardless of
species or subzone. The number of trees >335 m
(height class 8) were on average greater in the
CWHvm (94 stems/ha) compared with the
CWHxm (42 stems/ha).

Similar trends were observed for the total
number of stems by crown depth class as those
obscrved for dbh and height class. More than 67%
of all stems present were found in crown depth
class | (<5 m). Stems present in crown depth class
5 and greater (»>20 m) were found only in M and
O plots, representing 1% and 4% of the stems in
cach sere, respectively.

Average stem biomass increased as a fune-
tion of stand age and was greater in the CWHvm
than the CWHxm. When seral stages were com-
pared between subzones, stem biomass was al-
ways greater in the CWHym. In the CWHvm,
Cw stem biomass increased dramatically from M
plots (0.3 Mg/hay to O plots (325 Mg/ha). As these
forests age, Cw becomes a more significant com-
ponent of the stand given its longer life history
compared with the shorter-lived Hw.

Total number of snags/ha was greater in the
CWHvm (418) than the CWHxm (275). In the
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CWHvm, snags/ha followed the order of I>M>0,
and were dominated by Hw {78%) and Cw (14%).
In the CWHxm, snags/ha (Fd 77%) follow the
order M>1>0. The presence of more small diam-
efer snags in younger seral stages represents early
mortality through natural thinning. The higher
number of snags in M plots in the CWHxm likely
corresponds with later mortality of Fd. The ma-
Jority of snags were <12.1 em dbh, 84% in CWHxin
and 75% in CWHvm respectively. Very few snags
were >60 cm dbh in either subzone and repre-
senied <3% of all snags present.

Snag biomass in the CWHvm (20 Mg/ha) was
double that measured in the CWHxm (9 Mg/ha).
Lower snag density and biomass in the CWHxm
may be explained by the greater frequency of stand-
replacing and surface fires, which have histori-
cally removed a greater proportion of the larger
trees which could be recruited as snags (Green et
al. 1998).

As expected, total basal area for all species
combined increascd with seral stage. In both
subzones, Hw basal area increased from R to M
plots, but decreased in O plots. As discussed for
stern biomass, this may be related to the shorter
life history of Hw. Total average stem basal area
in the CWHvm (63 m*ha) was greater than in
CWHxm (50 m*/ha).
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