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Severing the Web: Changing Biodiversity
Temperate Ancient Coastal Rainforests

This paper desctibes differences in arthropod
community stlucture and diversity between an-
cielt lbrest and regencrating conilerous torests
in the Upper Carmrinah Valley on Vancouvcr ls
land. Brit ish Colunbia.

Within the canopies of tivc ancient Sitka spntce
IPi(kt.\itclk sis)tees, tutkopodsassociated rvill't
branches were collected by cutting 270 branches
over six time intervals: contents were examlnecl
in thc laboratory where 1.268 indivicluals rlere
enumerated and assigned to feeding guilds.
Arthr-opods associatcd with thc branches in the
canopy \\"er.e dominated bl individuals in the
phytophagous, predator. and parasitoid guilds
(Table l). Numelical clominance of ftLnctjonal
gr-oups in this study suppotls previous tindings
tron deciduous forests by Schowalterand Crossley
( 1987) andconilerous forests by Schowalter (1989.
1995). lndividual lrees and \ctrsonality bolh con-
tdbuted significantly to thc propollional smlcturing
of the phytophagous and predator gujlds. Ve i
cal pallitioning was not a significitnt 1'aclor ir guild
proponionality. Thc docutnentation of high prcda-
tor loading in a structurally and functionall) '  di
\ ( r \e  r ' c r , \ ) \ l ( t l l  .u rh  l \  rn - l . l l l  fq le ' .1  (1n , 'p iss

is in agreement with results tiom nl'currcnt canop,,-

' l r \BLE 
L Cui ld st ructulc ofdre Mhropod faunr col lccted

iion dle bft.ch clitpin! program. DLtl! jb tree
t ime..ud hcight  nerc pooled .Lnd crprcsseLl  r rs
rhe perccntage of lllean .unrbef of irdi\iduals per

k i logrtun of  dr , \  p lanl  nralef ia l .  Al l  sr  rp les refe
col lec led in l99l  i i | ) ln  lhc t lpper Car iman.rh
\ ia l le) .  BrLish Columbia ( lo la l  nunbcrof  indi-

! idu.r ls= l l68).
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studies in three coniferous tirrests on Vtncout'er
Island, ancl is in concen with previous studies that
support obsgrvalions on rcduced herbilorf in
mature, struclurally complex tbrests (see Stork
et al. 1997). I suggest thtt ancient forests providc
aunique habitat tcmplate (sensu Southwood 1996)
aDd that such a templatc is importtnt lor examln-
ing qucstions about the maintenance of biodivcrsity
iD fbrest ccosYStems.

Using replicatecl 5 cm deep cores ot moss/
soil mats and N{alaise traps, I collected samples
from the intcrior of an ancient Sitka spruce tor-
est. tiom the ffansition zone (edge between an-
cicnl forest and clearcut). aIrd from r clcarcut (6
years old). For thc interior. thc canopies of two
ancient Sitka spluce trccs and the ground belo$'
the trces were sampled while only the ground was
sampled in the transition and clerrcut sites. At all
sites. sanrples \\"ere taken bi-u'eekl) throughout
the growing season. I recorded 7l specics of
Oribatida (2.1 l7 specimens). reprcser'rring 51
genera and 3:t tamilies. Taxonomic dislinctness
$as trtost plolounced in lhe canopy noss/soiJ mats
*hcre oribatid lnites are mcn.rbers of .l distinct
arboreal communit-"- that is not lust a random sub-
set of the ground tauna. Comparisons bet$ccn
the high canopy and three ground sjtes indicated
that. overll l . species pcrcent similarit l uas lo*

lFigure l). Respectively. 30 and 2E specics of
o r ib r l  id .  \  e rc  re i , r r ( l cJ  [ to t t r  the  tu  o  c lnnpr  . i t . ' .
ol rvhich l2 spccies are canopl' specific. Species
exhibit ing str.ict arbolcal speciticity are all irr thc
Brachl-phlina, i.e. t'ron the firrnilics Th,vrisonridae.
Damaeidae, Ercmaeidae. Oripodidae. Gymnoda
naeidae, Oppiidae, Peloppiidae, Galumnatidae,
ancl Cymbaeremacidae. I also randonll selccted
ten trees bi-monthl-"- fiom adjacent 10- , :10 . and
Il0-year old second grorvth sites. Canopy moss/
soil mats could not b(] sanpled ils they wel e nol
prescnt in aD) of the trees and lllerefbre rll orib
atid mites associated with ancientlbrest suspended
moss/soil mats were absent. I consiclel otibaticls
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f isurc L.  Dcndrogr iJns shoqing tercent  d issnni lar i t )  bc
r \ \een or ihr t id |n i tes i r rund.rr  1 i !c  sarrplc \ i rcs i .

Ihe Upper Clrrnlan.Lh \allc). Data rfe pooled ffonr

.1 l l  crr rc samples (120)col le. ted o\er  s i \  nonrhl)
\ . rmt le t imes.  \ I . ry  Ochbcr 199l .  Jaccard-r  s imr

laf i ry  \ , . r lucs $ere c.r lcuhlcd l lonr thc number of

identiued species oi oflibalid\ collecled rt erch \ite.

.rnd Nloriste s sirnilaritt values $,efe c.rlculaled

l ion) rhc umber of  indiv iduals in each rdent i l icd
rrr ibat id stecies col lected r I  each s l lc .

of the ancicnL foresl canopy to be inhabitants ol
islands. in the sense that thcy are isolated ftoln
the i r  ! r , ' un , l  . i ,un lc lp r r l r .  t lo  no l  occur  i t t  .e , . -
ond-growth forests. and have a distinct tauna that
is chalacterized by two ecological groups of spe

cies: wandering species with high dispersal ca
pabilities. and arboreal species with low dispelsal
capabil it ies. I suggest that oribatid mites can be
used as a surrogate fi)r other ancicnl forcst soil
microarlhropods, and predict that arboreal speci
ticity wil l also be pronounced in these taxa.

I exanined features related to thc CcnLinelan
extinction concept (extinction of spccics tmknorvn
belirre their dcnise and hence unrecorded) (see
Winchester and Ring 1996), and asked whether'
or not this is applicabie k) northcm temperale
ancient fi)rest arthropods. Examination of identi
f ied a|thropocl species (1900 to date) indicates
thrt the structurally conplex habitat in ancient
ti)rests acts as a reservoir for biological diversitl'.
Of plrticular importance to the mainterance of
afihropod biodiversit-"- is the documentation of
thn .g  .pe(  ie .  rh r l  J tc  nc ! \  l r '  \ ( i (n (c  o r  .pcc ie .
that arc rcstricted to habitats found only in an-
cicnt foresls. The ne* species so lar recorded
(approx. 300) represent a contibution towi,u-ds
calegodzing the endemic arthropod liiunr ofthis
ancient folest. None of these wrs collected lrom
ld j rcent  .e , , 'n , l -g r t ,$ lh  . l Jnd '  o l '  r : r r r in ! t  Jse .
(10-,10 ycars old). I expect that. with continued
taxonomic resolution. this l ist of undescribed spe-
cies that are restricted to ancient f irrcst rvil l  in-
clease signil icantly. Specitic examplcs incluclc
Hlpog.lstrur.t ttrborea. AnecIi| iea vulIis. A.
t|itt(hester. Cinaru n. s1t .. itnd Mini[ionosinu sitku.

Habitat speciticity is wcll documented for the
oribatid mites (Behan Pelletier and Wirchester
in press: Winchester 1997a. 1997b; Winchcstcr
and Ring 1996) and firr the staphylinid bccLlcs
rvhere I have documentcd cight neu species of
Onali inae which appear to rcly on ancienl tbr-
ests as ! sourcc arca to nlailltain reproductively
viablc subpopulations (Campbell and r'\'inches-

ter 1993). I suggest that continued harvestin-s of
ancient f irrests withr)ut adcquate knou,ledge of
the . rnhr , 'p , ' J  f runr  the 'c  lo lc ' t .  con t l in  tne l r .
that some arc candidales for the Centineian ex
llnctlon conccpl.

In summary. thc parterns ofbiodiversit.v in the
tcrcstrial arthropod conu.runities of Pacilic Noth-
west forests remains largely unstudied. Ancicnt
torests provide inrportant ground habitats including
a supply of orer nature. fallen logs that ale al
lowcd to dcca,l under natural conditiols in the
shadc of the forest canopl', deep layers of uldis
turbed forest f loo| l iner that have not been
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eradicatcd by the extreme conditions ofclearculs
ancl the subsequent exposurc to desiccrtion and ero
sion.

Microhabitats i lssociatcd *ith the canopy of
al]cient forcsts are not replicated in any seconcl-
gro$,th canopies that I have sun'eved to datc
(approx. 1000 trees.) and il is unlikely that these
habitat fertures rvil l  der,elop in sccond-growth
tbrests that are in an 80- 120-veiu- rotation. I sug-
! - r ' l  l h . r l  lh r ' rc  i r | r  ennuIh  J i f f c re r rcc .  i r r  r rn .  ien t
fi)rest canop-v rnicrohabi|at conditions to promote
the deveiopmcnt of taxonomically discreLc spe-
cies assenblages. Such asscmblages wil l be lost
i l these canopy habitats are not retained or al
lou  c . l  to  r - l c r .  l . ' n  rn  \eur rd  ! ro \ \  th  lo r ( .1 \ .

Foresl convcrsion aff ects arthlopod cliversity
bv altering key patterus of ntlural processes that
are insepalably linked * ith fbrest strxcture, and
lunction and historjcal events. Summarizing these
ke.v pattems and clocumentatiol of changes duc
to di\turbances should idcntif l, ecological roles
ofarthropods that are at the heal t ofthe biodiversity
challelge. Thesc components must be addressed
ifLhc issucs that sunound sustainable lbrcstrv and
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