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Common Pests in Successional Forests on Vancouver lsland

Beginning in the spring of 1995 thc Canadial Forest
Sen'ice Forest Health Network (FHN). in co-op-
eration with the Forcst Ecosystem Processes Net-
work, conducted a lbrest pest suney of plots es-
tablished at eight sites under the Coastal Forest
Chronosequence pr(iect. Thc plots had been es-
tablished in the early 1990s to study the eftects
of the conversion of old-growth forests to young
managed forests on southern Vancouver Island.
Four of the sites were located in the Douglas fir
(PseudotsLtga nrenziesii) dominated very dry
CoastalWestern Hemlockbiogeoclimatic subzone
(CWHxml) on the east side ofVancouver Island,
and lbur in the western heml<:ck (Tsuga hetero-
p/r-r'112r) dominated very wet CoastalWestem Hen.r
lock subzone (CWHvml) on thc wcst side of
Vancouver Island. The purpose of the FHN sur-
vey was to document the occurrcncc and impact
of forest pests in four seml stages at each site to
aid in future cause and effect analyses. The fbur
stagcs wcrc: (1) R - regeneration (3-9 years); (2)
I immature (32-,13 years): (3) M - mature (66-
99 years); and (4) O - old growth (>200 yeals).
The survey results are summarized in Table 1.
and are detailed in an unpublished report (G butt
and Humphreys I 997) entit led "Forest Insect and
Discasc Conditions in Eight Chronosequence Plots
on Southern Vancouver Island", on lile in the Ii-
brary at the Pacific Forestr), Centre.

Thc forests of Vancouver lsland were alnong
the first in Brit ish Columbia to be industrially con-
verted fron a complex old growth and largely
clima\ mosaic, to the rclative unilbrmity ofyoung
planted and naturally regenerated stands. Prior
to man's influence. major disturbances were scat
tercd and intrequent, limited primarily to the fbrces
of wind and fire, and damaging insect infesta
tions. By the beginning of the 1990s lcss than
.1-5 % of the original mature forcst rcmained, much
of it in the high elevation, wcttcr. Mountain Hem-
lock zone (MacKinnon 1993). Between 19,16 and
1996. forest pest activity onVancouver Island and
elsewhere in thc provincc was surveyed and re-
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corded by the Forest lnsect and Disease Survey
(FIDS) group ofthe Canadian Forest Service. and
the information was published in annual reports.
These reports documcnt a steady reduction in
populations trnd subsequent damagc by detbliaf
ing insects and bark bcctlcs, among thc most dc-
structive pests of mature and o\er-nature stands.
As these traditional pests declined we witnessed
a concurrent increase in damage caused by such
insects as weevils and adelgids. and diseases such
as root rots and needle casts, which proliferated
in the increasing propotion ofyoung and middle-
aged stands (Thies and Sturock 1995, Allen et
a l .  1496.  Turnqu i . t  and AI fa ro  lgq6) .

Temporal patterns of destructive pest activity
can be broadly characterized as bcing cithcrchronic
or pedodic. Chronic pest damage is either ongo
ing and progressive, ol repeated annually over
rn  e r t<nded per iod .  Per iod ic  ac t i r  i t1 .  in  cor r t ras t .
can occur on a regular or iregular cycle. olten
*ith many years between outbreaks. Significant
pcriodic damagc in old-growth stands onVancouver
Island was most often caused by infestations of:
l) defbliators l ike the western blackheaded bud-
worrn (Aclerl.s glove rana). greenstriped fbrest
looper (Melanololthia lrTllata), and western spruce
budworm (Clror rstoir eura occidennlis). and2) batk
beetles like the Doughs f:'rbeetle (Dendro.totlus
pseLldotsLtgde). Defoliator epidemics would last
for two or three years and then collapse as the
pest population itself became host to a range of
diseases, parasites, and predators: succumbcd to
climatic intluences; or starved due b depletion
of the fixrd source (unpublished FIDS reports).
Detbliator infestations would recul following a
predictable period of populatior recovery. The bark
beetle bred successfully in strcssed or fieshly klled
Douglas-fir tbllowing windthrow events or ped
ods ofdrought. and then attacked healthy timber.
The periodicity ofbeetle outbreaks was thereforc
inegular and largely evenl-depcndcnt.



A notable exception to the domination of pe-
riodic pests in old-growth stands is hernlock dwarf
mtstletoe (Arceuthoblurir l.rirgerse). a chronic pest
of all age cJass stands but one that causes much
grcater damage in terms of growth loss in older
trees (Thomson et al. 198,1). The prevalence of
this discase is evidenced by its occunence in all
frve hemlock leading plots (Tablc 1), primarily
in the over-mature plots. Red ring rot (.Phellinus

Trlrrl) conks were comnron in the vicinity of the
t\\"o Victoria Watershed plots (Table I ) and, though
these conks $,ere not seen on the plot trees, blind
conks and hollow boles suggested prolonged in-
fcction of some of the largest over-mature Dou-
glas-fir. Trccs inltcted with a chronic heafi rot
such as red ring rot nonnally live for many years
because thedisease progrcsses slowly, but the lethal
effects of thc disease are most often expressed in
trees that arc long past matudty, and so can also
be seen as natural agents of scnescence and sub
sequent renewal.

The most significant insect and disease pests
in young and middlc-agcd stands on Vancouver
Island tend to pcrsist as chronic agents. Among
these pests are root diseases, tenninal weevils,
and adelgids. Thc most darnaging pest of Dou-
glas-lir (and to a lesser dcgrce, western hemlock
and hue fus) is lami n atedroot rot (.P lrc llinus wei rii l.
Plrcllinus weirii.the only disease mortality within
thc chronosequence study (the bulk of the mor-
tality resulted from understory suppression), re-
ccntly killed two Douglas fir trees in one of the
Victoria Watershed north subplots and infected
15 othcrs (Table l). Though in this study the
morlality occurred in a mature plot, the lethal ef
fects ofthis disease are more ofien seen in middle-
aged stands. Following intection, the fungus ag-
gressively attacks living host tissue until the host
succumbs o[ the fungus becomes compartmcn-
t r l i , , ,eJ  by  ho . t  de lenser .  The J i .e rse  i \  I r rn :n l l I -
ted from tree to tree via root contact. lbrming dis-
tinct'cantres' r, ithin which all susceptible trees
are infected. But perhaps thc key facton in the
chronic nature of this disease arc its abil ity to
survive in dead roots and cut sturnps and its abil-
ity to be transnlittgd thfou-qh root coltact 1() srLc
eced ing  generu t inn .  r , l  t rees .  Thcrc  i r  g ruu ing

evidence suggesting that the establishment of
nonoculture Douglas fir plantations on untrcated,
infected sites a common practice untilrecently
has signiiicantly increased the incidence of root
disease caused by P vteiri i  (Thies and Stunock
1995). Another factor contributing to the homo-
geneity ofmanaged young stands on the east coast
of Vancouver Island was, to some degree. pre-
saged by thc introduction. around 1910. of whiLe
pine blister rust fCronartium ribircla), which all
but eliminated western white pine as a signifi
cant component of the forest. Like Douglas-tir,
white pine is apioneer species. but unlike Douglas
fir, it is resistant to P r,?irii.

The white pine weevil lPissodes strobi), the
most damaging pest of young Sitka spruce on
Vancouver Island, causes chronic damage. but
primarily at thc stand level(Turnquist andAlfaro
1996). Successive generiitions of weevils attack
trees within a young stand, without necessarily
re-attacking the same individuals. The balsam
woolly adelgid (AdeLges piceae). an inssct acci-
dentully introduced from Europe. is now the ma-
jor cause of chronic damage to young amabilis
fu (Abies anubilis) on the Islirnd (L. Humbie pers.
c()mm-).

Though needle diseases such rs Sirococcus
shoot blight (Sirococcus stobiLinus). and cedar
feaf bfight (.Diclytnascella rirfira) do occur on
older trees, they arc more common. and cause
more danage, in young stands (Boyce 196l). These
pests are exceptions to the trend, being periodic
in occurrence, with sporadic rather Lhan cyclic
outbrcaks rc-qulaled by noisture conditions at the
timc ol spore release.

The establishment of desired species planta-
tions (notably Douglas-fir) on sites better suited
to hemlock and cedar has also increased the sus-
ceptibility ofeven aged young stands to the pro-
li leration ofinsect and disease pests. Ol}-site in-
duced stress has left the trees more susceptible to
attack by a range of pests. including needle casts,
root diseases. and secondary bark beetles. Within
this ne$, structurc of host uniforrlity and some
siLe-induced stress, landscape level disturbances
resulting from chronic attack by insects and dis-
eases are potentially morc damaging than the dis-
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TABLE L Foresr pcn acd!it) ir eight chfonosequences on Soullcrn Vncou!ef I\1and.

( ts iogeocl imal ic

Stagc
Sub

Tree species Rcnarks

Warcrshcd South
( C W H x m  l )

r l l Cooley spruce gall

adelgid.,4lelq.,s cooleli
DL,ugks lif

(DF)
I t i  needlcs in l .s ted

r l l DI l l e l r t  h r o s  ' i n !
DF
DF

old growlh -l+:l Red riDg rot.
/'h!11i, r,.r prri (suspected)

DI bl ind conks in
I trees

Victori.r
Watcrshed Nordr
( C W I l x m l )

regeneration ul l

rcdcedar (w|C)

aU all
J DF 2 0ees dead: l5 addrlional

wlth cro$ n svmptonrs
old gro$ th DF+\!tstern

hcnilock (\'H)
hlind c|)l*s on 1 tree

KoksiLrh
(CWHxml )

irll a l l
DF cone noth.

D1. r\\:1 tiu dhitti\.ok I I u
DF 3 attrcks ir supeficial

.rll a l l
i ' l J : f , ^ \ t h a l L all

Nrnrino River
(CWHxml )

r l l DF
$ H ffees srunlcd and unhealth\:

r11 wH dwarf misdetue.
Arftrtlubiut tsuki,nsc

\ \ H se!e fe  s \ \ 'e l l ing !  and

brooms ln most trees

old gro\ lh .rll u H \crcrc swel l in ls.  brooms
and nunlin{ in Dnr\t trees

Pori Reniic$
(CWHvnl)

a l l \ rH shoor b l ighl
S,oto s st t .b i l inus

wH negl ig ib lc dumuge

$'H c0lnll1on ln oler\Ior\,

all wH co|rr on: \lunted 0\'efstofv

old sr$'th w H comnmnl stllnted o!cl slol-

Red Gftrnite Cfeek
$'H l { l% of t rees.

neslilrible damarre
(ClwH!ml) ! l l

al l dl
old gfolrrh al !!H common l rcc!  st i l l

grLi$ rng \l.ell

Nl t inar
(CwHvnl)

all
a i alL
,t . | lH bl ind conk in I  l rcc

old grolvth ''r'H conlmon - severL'
\vmptoms rn nrost lrccs

Klrma$tl
(CwH!ln1)

a l l r l l
rLll undefston lnlectcd

a l l a l l
o l ( l 8 r u \ \ I h \ \ H

1r)8 Carburr and Allcn



turbances liom periodic pests in Lhe old glou'th
forests.
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