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Forest structure changes substantially as standsmature (66-99 years old), and old (>200 years
dewelopover successional tim&hese structural  old). We used hemispheric canopy photography
changes arexpressed irvarious characteristics  and the LAI-2000 Plant Cangpnalyzer (PCA)

of living trees, dead trees (coarse woody debris), to estimate canopy openness affdaive Leaf

and spatial andertical heterogeneity (e.g. Spies  Area Incx or L_(Chen and Black 199Welles

etal. 1988, Hansen et al. 199¥hile some broadly  and Norman 1991, ter $ge 1993, Frazer et al.
consistent dvelopmental patternsre emeged, 1997). Our analyses were based on 168 mano
there is substantiatriability among stands due  photographs and 1008 LAI-2000 measurements
to differences in disturbance hisgpsite condi- from 24 plots (one plot in each of three seral stages
tions, and chancfactors influencing early suc-  in each of the four chronosequences on each side
cessional species mix (e.g. #t995, Lertzman  of Vancower Island) The Led Area Index is de-
etal. 1996). Because of methodological challengesfined as one half the leaf area per unit ground
and great spatialariability, cangy structure is  surface area, and,lis an estimate of leaf area
one of the least well understood aspects of thesebased on optical methods, such as those we used,

dewelopmental trends. Strucal characteristics
of forest canopiesare manifold &ects on eco-
system composition and function, including their
role as habitat and their influence on the micro-
climate and the distiution of resources on the
forest floor (e.g. Sabwalter et al. 1981, Canham

et al. 1990, Canham et al. 1994). In this study we

investigate changes in camostructureover suc-
cessional time in chronosequences of coastal tem

perate rainforest on the east and west coasts 0

Vancower Island.

All stands in both groups of chronosequences
we studied are in the Coaltestern Hemlock
(CWH) zone of British Columbia biogeoclimatic
classfication system (Pojar et al. 198The four
chronosequences on the east sifl#amcower
Island are invery dry variants of the CWH
(CWHxm) and are dominated by Douglts-
(Pseudotsuga menzigsilrhe four on the west
side of the island are wery wetvariants of the
CWH (CWHvm) and are dominated by western
hemlock {Tsuga heterophyllaand western
redcedarThuja plicatg.

For each chronosequence, &eamined stands

of three seral stages: immature (32-43 years old),

rather than direct, physical measments. | of-
tenvaries sorawhat from true LebBArea Index;
optical methods generally underestimate leaf area
in conifer stands because of the clumped distri-
bution of needles.

Analyses based on the hemispheric canopy
photographs and the LAI-2000 iddied similar
overall developmental andegional trends in

{can@y openness and standdespite sigrficant

guantitatve dfferences in their estimatés forests
age from immature to old stands, canopy open-
ness increases and standéclinesThe old stands
are not only more opebut are more heteroge-
neous in their openness and their distion of
leaf area than corresponding immature stnds.
However, the pattern of change in time for these
two attributes dfered: while leaf area declined
fairly consistentlyover the thee seral sges,
can@y openness increased more in the transition
from mature to old stands than from immature to
mature standsThe most sigricant changes in
can@y openness did not occur until after thist

150 years of gmith. This is consistent with models
of the stand dynamics leading to tleelopment

of old-growth stands (seeview by Wells et al.
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in press). In these models, the mature/old-growth those which displayed the greatest variability in
transition is characterized by mortality of canopy canopy openness, were all old stands on the east
dominants leading to a vertical reorganization of side of Vancouver Island.

stand leaf area as understory development is  processes of stand development substantially
reinitiated in the resulting canopy gaps. This pat- regrganize and redistribute biomass in ways that
tern of an extended period of development prior gjrectly influence light environments and ecosys-
to canopy openness attaining old-growth-like tems within and below forest canopies. Our re-
character is corroborated by other analyses of gyjts are consistent with the idea that the oversto-
developmental processes in Vancouver Island for- ries of immature stands can be described as dense
ests which show very long-term developmental «mgnolayers” supported by numerous, relatively
trajectories in the transition from mature to old- short, and uniformly distributed stems, whereas
growth forests (Wells 1996). older forests have tall upper canopy layers, are
While there was substantial variation among multi-layered, and have a much more clumped
the chronosequences on each side of Vancouverdistribution of stems (e.g. Parker 1995). The struc-
Island, some broad patterns distinguished the eastture of mature stands falls somewhere between
and west-side forests. In general, the forests onimmature and old growth, but whereas they are
the east side are more open, more heterogeneousioughly halfway between young and old stands
and have a lower stand than the forests of the in leaf area, they are much more similar to young
west side of the island. We expect that much of stands in canopy openness. Furthermore, hetero
this pattern can be explained by the differences geneity also increases with age: old forests pro-
in the geometry of branching structure and leaf vide environments that are not merely distinct from
display of the species involved. This geographic younger seral stages, but are more variable over
variation in forest structure leads to a broad over- arange of spatial scales. Despite these clear quali-
lap in the attributes of immature and mature stands tative patterns, however, the significant variation
when samples from both sides of the island are in canopy structure displayed over regional gra-
compared. The least open and least variable standslients suggests caution in generalizing quantita-
were young and mature stands on the west sidetive results from one type of forest to another.
of Vancouver Island. The most open stands, and
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