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Windthrown or Clearcut-What's the Difference?

lntroduction

N4uch interest lbcuses on the abil ity ol managed
fblests to conserve biodiversity (e.9. Hunter 1990.
Provirrce of BC 1995). Mrnagcmcnt altcrs habi-
tat by changilg a lbrest's age and structural at
tributes. At the stand Ievel. studies demonstrate
dil lerences in species cliversity and abundancc
betu'een old and young ti)rcsts. Most ol thcse stud-
ies. howeveq compare 1,oun-{ managcd forests with
olcl unmana-ged stirnds. thus confounding the ef
fects of agc and dislurbance type. Teasing apafi
this confound will help determine the best nran-
agenent str-ategies to conserle biodivelsity (e.g.
leaving stluctulc vcrsus long rolations).

Both time and disturbance type atTect stand
sffucture. Di sturbance intensity deternrincs what
structural legacies rvil l  be leti bchind; t imc al-
lows ne\ structurc to dcvclop; and dislurbance
t'rcqucncy linits the time arailable for develop
nent. Natural disturbance agents. such as flre rnd
rvind. can leale behind considcrablc struclure
relltive to cleacut harvcsting. which rernoves most
ol the stand s bionrass.

Structure. rather than stand age per se, may be
the ke)'tactor determining avrilable habitat. In-
deecl. some stuclics havc lirund 1ittle dil'ference in
species divelsity and abundance between young
and old unmanaged fbrests (r 'eviewed in Hrnsen
et al. l99l). Acknou'ledging the impofl:rncc o[
stand structure. recent trends in ti)rcst managc-
ment ainr to retain somc stluctural clcnlcnls dur-
ing har!csting. Will thcsc relained elements sti l l
influcnce nature stand structure, rear lotation age?
This question is important because. on a nran-
aged landscape rvith ftw oldcr stands, structul-
ally complcx mature stands na"v plovide impor
trnt old-gro\\ lhlike habitat.

While studies have examincd thc dilTcrcnccs
in structure and spccics asscmblagcs among difl'er-

ent seral stages,lew have compared maturc stalds
originating from differenl disturbance types. Our
study tbcused on hypermaritime fbr.ests on the
west coast of Vancouver Island and asked two
queslions: (l) Do mature stands inil ialed by
blowdorvn contain more structure than mature
stands initiated by clearcutting'i (2) Do blowdown-
init iated stands suppor-t dif lerent species than
logged stands? More specificalll', we asked whether
stands init iated by blowdown were more similar
to old growth. and predicted that blowdown sites
would contain greater stluctural legacy (n]orc largc
trccs and snags, abundalt coarsc woody dcbris)
and would have -qreater heterogeneity (in canopy
gaps. microtopography. tree spacing and size). We
also prcdictcd that. he(:lu\e oldifTerencc\ in \lnrc
turc. thc blowdown sitcs would contain a higher
dirersity and abundance of epiphytic lichens (e.g.
Neitlich and McCune 1997) and a different suile
ofbirds (old-growth specialists and cavity nesters).

Methods

Si te  Se lec t ion

We loctrted six second-gruwth sites in coastal fbrest
near Barnfield. BC. Three sites had suffered wind
disturbance; three had been harvested; all vere
60-E0 years old and dominated by westem hem
lock (Isnga heterophtlla\. ln late August 1996,
we sampled structuri:Ll attdbutes ofeach fbrest and
looked at two forest-dwell ing comnrunities (epi-
phytic lichens and birds).

Structura Attributes

We recorded coarse woody debris, crnopy gaps.
and grould surface moulds that irtercepted a 90
m triangular transcct at ctrch sitc. Wc also sampled
three randomly located, 20 x 20-m plots wilhin
each site. tallyirg live trees ard snags by l0 cm
dianrctcr class.
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Communit ies

At each site. $ e sampled fallen epiphytic macro-
lichens in seven or ninc 2-m radius plots, l0 n
apart. Wc idcntilied birds detected within llvc 30-
m-radius plots. during two morning sur\,eys at
cach site. For analysis. we groupcd bird species
into lwo scts based oD natuml history and pub-
l i .hcd  s tud ie : :  thc  f i r . l  \ ' r  requ i re r  o r  uscs  r l l i
ous old-gro\\'th attributes (woodpeckers, Pacitic
slope flycatcher Ernpidona.x /#i.lll.r, chestnut-
backed chickadcc Partrs nrftsceirs. red breasted
iothatch Sittd cdnodcirsis, brown creeper Cerlhla
d pricana. \\inter \\'teri Tt ogl o(hles troglod)te.\.
r,aried thrush horeus naevitrs, golden crowned
kinglet Regrilirs satropa. pitlc siskin Ccrriaells
pirflrs. red crossbill Larlrr crir-i.irrr-tr?); and thc
second set does not require thesc attributes (com-
mon raven Coryus corar. northwestern crow
Con'trs caurinus - Stellet's Jay C\dttotittd slelle i.
Alnerlcan robin Tu rdu s ni g rat o rius - Swainson's
t h r t t r h  C , r t & . l r i r r  t t \ l u l t t u t | ' . , e r l u r  r r l r r u i n g
Botrtbt c i a cedro runt).

Results

Structura Attr butes (see Table 1)

More coarse woody debris lay on the ground in
thc blowdown sites than in the harvested sites. A
Iarger portion of dcblis volume cane lrom big
logs in the blowdou n sites: for examplc. about
207a r,ersus 0*,came from logs thicker than 70
cln. Reccnl debris (decay class I or 2) fell in thc
smallest dianeter class (10-30 cm) on all sites.

Stands on blowdou'n sites had norc gaps in their
canopics thirn did staDds on harvested sites.
Transects crossed more mour')ds ilr thc b]owdo$,n
sltes. and thc windthrow nouDds lendcd to be
higher Windthrow stalds tended 1o have moLe
large veteran trees and nore snags than harvested
studs. No sites had new (decay class 3 or,1) largc
(>.10 cm dbh) snags. All three han'ested sitcs now
support stands of trees with a skerved bimoclal
distribution oI dianreter classes. Two of the
blorvdown sites showed the r.everse J'distribu-
tion characte stic of old-growth lbrests dominttecl
by gap dynamics; the third blowdown site had a
unimodll distribution ol stem diameters. The
windthrow sites tended to have a higher range ol
diiimeters and greater variance in dianeter. Thev
also had more variation in the number of stems
among the thrce plots per sitc than did the har
vested sites.

Communit  es

We fbund more specics ofarboreal macro lichcns
in the fofests on thc blowdou'n sites (blorvdown:
total = 15 taxa. nean = 10.310.3 ti a/site: clearcur:
total = l0 talia, mean = 5.3 I 1.7 taxa,/site: MWU
= 9, p=0.02). Trvelrc ofthifteen species occurrcd
in more blorvdown sites than haNested sites: six
specics occurred olly on blowdown sites rvhereas
only one u,as restricted to the harvested sites. Total
l ichen abundance was grcater in windthrow sites.
and all l ichen taxa found on both site types were
more abundant on the windthrow sites (Figure
I ). The mean nunber ofbird species tended. non
significaltly. to be highcr in blowdou'n sites. Thrcc

TABLE L St.rnd \tructure in coastal forcsl\. 60 80 )ears rtier \|.indthror and aftcr c]clrcut logging.

Bl$ldown sites Harlested \ilcs

trean t  sc)  (mern 1 se) NlWUr,

coarse \r oody dcbris (ln'ln )

ln 01 8.rp/9(ln tfarsect

mounds/go m lran\cct (l1o.)

rl)crn hcight tLrllest -l nnrund\ (m)

\etefan t fees (> 60cm dhhl / l200rnr 60.)

snrgs (> 20cnr dhhl / l20r lmr O0.)

dead sdck\  (< 20c,r  dbh)/1200ln (no.)

ra gc ol dbb {cln)

\  r r iance in dbh (c 'n)

mea. dilitrcrcc. l1o. lrces ln each of 3 flot\/sire

0 .08610 .01

16 .81 .1 .8

t6 .0  t  t . 2

1 . - 1 1 0 . 1

1 0 . 7 1 2 . 9

t 9 . 7 1 6 . 7

r7.0 t 7.0

12',7 ! 23

2 2 . 1 ! 2 . 8

t 8 . 7 1 9 . 7

0 .03910 .01

2.t i  1.6

I 1 . 7 1  1 . 5

r . 0  t  0 .2
-1 .31  1 .3

5 .3  12 .6

38 .81  16 .6

80 1 l t)

1 7 . 1 : r  I 5

5 .8  12 .7

I

8 . 5

li

E

8

5

8

9

0.01

0.03

0.0.r

0.07

0 0 6

0.07

o.i1

0.06

0.07

0.0-l

" Nl.rnn Whitrei Lr test ()ne-Iailed).
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Fisrr .  l .  Ahundance of  epiph)1ic l ichens (b)  Senus) ln b lo$dowD and h.rr !esled s i ies oneunlse:  *  p<0.1.  *+p<0.05r MWU.
one l r i led) .

spccics (pilcaLcd rvo odpecker D t1 t t r-rtl ttr s p i I e ot u s.
r,aried thrush. and pine siskin) werc detected only
in blowdou'n sites; no specics Ncrc rcsl clcd to
harvcstcd siLcs. Of the 12 old glorvth' species. I I
\\"ere detected in more blowdown sites, ormorcoftcn
in blo* down sites; of the six 'non old-grorvth' spe-
cies. three were dctcctcd m(nc olien in hiuvested
\ r tc \ ,  JnJ  l iue< r ro r '<  o l l c r  in  b loudoun ' i te . .

Discussion

This stud)'shou's that. near Bamtield. 60-80-ycar-
old stands iniliated b1' blowdown har,e more struc-
tural heterogeneity than clo similarly agcd stands
initiated by clearcutting. With respect to struc-
tural attributes. naturall)- disturbed. seconclary,
coastal firlests Icscrnblc old growth more closely
than do sirnilarl.v aged han'ested lirrests and the
uild tbrests provide habitat f i)r morc cpiphytic
lichcns and for a specialised suite of bilds.

As u'ell rs the obvious link between ti)rcst struc-
l u r c  r c . g .  l . r r : l e . n l c . r l n d  l u n c l i n n  r ( . i .  n ( . t i n g
h l b i t l t  ' .  r n . r l e  . u h t l e  r , r r r n e r ' t i r r n s  m r )  c \ i . t .
Pettersson et 11. t 19951 found highcr variety and
numbcrs ofinvertebrates in natural boreal torests
r r i t h  I i . l t  c p i p l r r t e  ( , ' r r m l l n i l i r .  t l r . r n  i n  r l i r l l r r e

selectively cut forests rvith few epiphytes. and
linkcd cpiphyle abundance with bird abundancc.

We caution that our data. while suggestive. are
prelirninary (due to small sample and short sam-
pling period). Sites did not appeu-biased by prox
imity to ocean or by size. However, blowdown
sitcs tcndcd to bc surroundcd morc conrpletely
by old grorvth thal did harvested sites, introduc
in-q a landscapcJcvcl contbund potcntiallv influ-
encing both lichen and bird distribution.

Disturbancc scvclity varicd among sites !\,ithin
disturbance type. One of the harvested sitcs had
some remnant trees. a higher volume ol dcbris.
and a morc open canopy than the othcr two. One
of the windthrow sites had a unirnodal diameter
distlibution. Iower within-stard variability and a
more closed canopy than the other two. likely
rc l l (c r ing  r  d i i le ren t  d i \ l r r rban.e  rc8 in rc .

mpl cat ons for Forest l\,4anagement

Structure is very important in tbrested ecosys-
tems, creating heterogeneity ald complexity, and
housing a vadety of organisms. HaNesting n]eth
ocls, silvicultural slslems. and stand-tending
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practices that retain or lead to recruitmcnt ol struc-
tural attlibutes makc ecological sense (I-ertzman
et al. 1997). But a one-time gift does not neces-
sarily bestow a lasting legacy, cspccially in tirr-
ests with ccological retations on an order ofmag
Ditude longer than the l imbcr rotation. and with
naturi,rl disturbance gaps on an ordcr of magni-
tudc smrllerthan convetrtionalcutblocks.Allhough
the blowdown sites contained more of the struc-
turc characteristic of old growth, the.v did not
contain nany of the nassivc l ivc trees. snags. or-
coarse woody debris tirLrnd in nearby old stands.
The harrested stands had not dcvclopecl structural
heterogeneity over 60 80 years. raising thc qucs-
tion ofhow long it takes to develop sffucture, or
old-growth equivalence.

W-e conclude that. although leaving structure
at the tine ol dislurbancc provides legacies that
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last for 60 80 years. and provides habitat tor sone
lichens and birds. structure alone may not be sut:
f lcient. First, rve cannot climinate the landscape
level conlbund u,ith surroundin-q old-grouth fbr'
est. Second, lnanagels may not be able to duplicate
(or even approximatc) 1000-year old pattems of
slructure in a harvested stand. A combination of
structural retention and long rotations. modelled
atter the Datural disturbancc patterns of the re
gion. may be the best option.
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