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Long-term Fire lncidence in Coastal Forests of British Columbia

Introduction

Fossil charcoal and pollen records from five sedi
ment cores were used to reconstruct thg post gla-
cial f lre and vegetation history on southern
Vancouver Island (Figure l). Specificrl ly, mac-
roscopic charcoal tiagrnents representative of local
fire activity were used to reconstruct thepost-glacial
f ire intcrvals (Whitlock and Millspaugh 1996).
Studies such as this are important because they
providc insight to thc projected changes in distri-
bution, composition, and firc activity of future
lorests Lrnder a global warming climatic scenario
(Hebda 1997. 1998).

Discussion

Following deglaciation, the landscape was char-
actedzed by a lodgepole pinc (Pinus.ontofiu)
biogeocfiron between ca. 1:l 000 11 500 vears
he lo rc  p re .en t  r5bpruh ich  er le r ienced n , '  t i r '< .
possibly because noignition source existed or.thcre
rvas a lack of available fucJ fbr combustion (Fig-
ure 2). Mixed forests consisting oflodgepole pine.
spruce (Plcea). flr(ADfu:s). *estem hcmlock (Zsagc
heterophtllu), ntountain hemlock (f. lrg.r
ne rtensiana), arl). alder (A r?&s) replaced the lodgc-
pole pinc fbrests in the late Pleistocene and per-
sisted until lhc starr of rhe Holocene (10 000 ybp).

Figurc i .  Regional locat ion map sho$ing \edime. icore s i resanalyscd f i ) r  borh pol len nd charco.r l  ( . )
ch.r fcoal  onl)  (o) .  rnd hlgh c levat ion s i res curent ly  being anul) ,sed (L. i ) .
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An increase in macroscopic charcoal concentra-
tions at East Sooke Fcn and Pixie Lake indicatc
hre becane common during this inten'al. Thc ertrly
Holocene Xerothernic interval cxtended tiom
l0 000 to 7000 ybp and is interpreted to have bcen
I -2"C warmer and dder than present ( Hebda 1995).
East Sooke Fen and Pixie Lake pollen records
indicate Coastal Douglas-1ir (CDF) biogeoclimatic
zone-like (Meidinger and Pojar l99l) lbrests
consisting of Douglrrs-tir (P seutlotsu gu neniie sii)
and bracken fern (Pteridiunr) were present dul
ing  th i .  in te r r  r l :  u  hcrers  Whr  ac  Lak( .  in  . r  n r , , rc
moist climate, records Coastal Wester-n Hemlock
(CWH) zone-like (Meidinger and Pojar l99l)
fbrests consistin-q ofspruce. rvestem hemlock. and
possiblv alder. A dramatic increrse in the con-
cen l ra l ion  o l  mJ( r , ' s iup ic  ch l rcoa l  f rcg tncn l :  i r l
Enos. Boomerang. and Pixic lakes during this
interual suggests thcse areas expelienced a pro-
found increase in fir 'e activity (Figure 2). Whyac
Lake exhibits a minor increase in charcoal accu-
mulation at this timc. Surprisingly, charcoal con-
centrations remain low and cven decrease in East
Sooke Fen durin-e the early Holocene. possibly
bccause oftaphonolnic factors rclated to less rain
fiiltfor transporting charcoal, or because less for-
esled landscrpes produced fewer charcoal liag-
merts. The warnr dry early Holocene obviously
experierced abundant fire and can be viewed as
a pyrothermic' interval. Moister clinrate ushered
in a warm wet Mesothermic interval al 7000 -
:1(X)0 ybp which was followed by neoglacial cool
ing between 4000 ybp and present. These moist-
ening and cooling trends resulted in the estab-
lishnent ol CWH forests consisting of westcm
hernlock and Cupressaceac spccies over most of
southcrn Vlncouver Island. An ovcrall decrease
in chalcoal conccntration suggests a regional re-
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duclion in either flre llequency or magnirude during
this interval. although locally isolated fire events
are evident in most sites (Figurc 2). Charcoal
licc intervals lepresenting time inten'als of ca.
3000 years occur at the more moist sites ofPixie
and Whyac Lakes and imply that fire played a
limitcd role in lbrest disturbance. Horvever, the
continuous deposition of charcoal at East Sooke
Fen and Enos and Boomerang lakes suggests tires
renained an impofiant disturbance factor on tlte
drier east side of southern Vancouver lsland dur-
ing the mid-b-late Holocene; the pcrsistence of
fire may be related to nboriginal landscapc man-
JS. rncn l  l r i l c l i ces  l l  lh i \  l i n re .  A  recent  inc rc r .c
ln charcoal concentration coincidcs with Euro
pean settlement and landscape clearing.

Conclusion

Fossil charcoal and pollcn collected fron scveral
sites around southern VaDcouvcr Island sho$, that
vegetatron composition rurd fue activity have v;uied
considerably during thc late Pleistocene and Ho-
locene. Our results reveal that natural disturbancc
rcginres of coastal forcsts *ere strongly shaped
by climate. vegetation composition. and possi
bly human activity. Futurc forest disturbancc ancl
successional patterns may differ considerably from
those of the reccnt past and become more coln
parable to those ol thc carly Holocene Xerother-
mrc or pyrothernric as the global warming trend
progresses.
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