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Abstract
Afthropods $ilhjn soil. littef. rnd coare woody dehris play vital rolcs in maintaining soil fenility, heallh. and productirity.

Arthfopods shrcd plan! nrarerial, help nineralizc nutrients for plants. acr as prcdators. and serve as lbod lbr other wildlife. Some
,rpecies o| groups of species are poterlially !aluable for monitorirg lirrest hcalth. Natural and human caused djsturbance may

innediarel) kill many afthrcpods. bur changcs to habitat slruclure arc likely to cause longef-tem ellecls on their communrty

composilions. Fire effeds on arrhropods nrat be nrinimized ii rclugia of liuer and coarse wood) dcbris are retained. Possible

ellects oftimber haNesting or Jllhropods include nechanical ctticts on soil and litter, microclimaic changes. and ihe addition of

organic nrairer to rhe fbren lllror. Soil conrpaction reduces porc size. r'hich may fesult in loss of habilat and decrersed nutrient

fetendon. and rhanges the nicrobial and nematode communilics. which can aftecl nuuienl cycling and food resources lbl

nicroa hrcpods. Thfesholds rcquircd ibr health! ecos)stem funclion. and fredictile and decisiot suppori tools that include

rhese conponcnts in relation to disturbanccs are not arailable.

Introduction

Plant growth and the long-terrn sustainability of
tbrest ecosystenrs depcnd on the interaction of
soil tungi, microbes, and invefiebrates due to their
rolcs in nutrient cycling and decomposition
(Freckman 199:1, Coleman and Crossley 1996).
The soil and litter lbod web is among th(] most
biologically diverse part ol any terrestrial cco-
systcm. Beyond numeric abundance, these organ-
isms play vital roles in maintaining soil fertility,
health, and productivity (Coleman et al. 1992).
Arthropods both above and below ground are es-
scntial to the comminution (shreddilg) of plant
material, which incleases the surface area avail-
able for microbial colonization. Through gmz-
ing on bactcria and fungi, rnicroanhropods in-
fluence the ratc at which nutrients are mineralized
(by rcgulating microbial populations and by depo
sition of $'aste prcducts) and become availablc
to plants. Coa.rse $,oody debris (CWD) chewers
as a f'unctional group are impofiant to nutrient
cycling and decomposition, and also serre as an
imponant source of tbod fbr wildlife species.
Macroanhropods such as ants, spiders, and beetles
are inrportant pfedators of othcr invertebrates in
these habitats, and are in turn prey for a variety
ofvertebrate specics. Because ofthe crit ical roles

thcy perfonn in these gcosystem processes, ar
thropod species or species guilds are potentially
valuable for monitoring changcs in forcst health
(Ginsbcrg 1993. New 1995). An assessment of
inveftebrates of the interior Columbia Rivcr ba-
sin area (Niwa et al. 2001) discusses lunctional
groups of invertebratcs. including the roles they
play in forest prooesses. conseNation and moni-
toring of the invencbrate fauna, and the etleots
o l  management  n rdc l i (e .  on  these orpun i .ms.

The Arthropod Fauna

Microarthropods inhabiting soil and litter include
springtails, mites, proturans, diplurans. pseudo
scorpions. symphyJids, pauropods. and enchy-
traeids. Springtails and mitcs dominate this faura
in tems of abundance. biomass, species diver-
sity, and their effect on the nutrient cycling pro
cess. Springtails are small, wingless insectsi thcy
have lapid growth rales and are often lbund in
numbers ofover 100,000 per square meter ofsoil
(Coleman and Crosslcy 1996). While some cot-
lembolan species are pledaceous on nematedes
and others have bcen found to feed on live plants
and roots, the mdority are fungivores, often leeding
selectively on pafticular species of fungi. The most
abundant soil- and litter dwelling microanhropods
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are soil mitcs from the four suborders: Oribatei.
Prostigmata. Mcsostigmata. and Astigmata. ln
forcsts. oribatid miLes are the rnost numerous soil
nxcroarlhropods, with densities as high as -500.000
pcr squale neler (Walhvork 1983). Oribatids are
gencrally colsidercd to be fungal fceders. how
ever some species fccd on decomposing vegetable
mallcr' some are prcdaceous, some graze ()n bac
teda, while others consunre both fungi and plant
mateial. Many Prostigmatr are predators, with
smaller specics feeding on ncmatodes and soll-
bodicJ unhrnpod:. A l(\\ ol lhc lrrgcr 'pecies
prey on other ffthropods and their eggs. One of
the nost common Prostigmata species ntav be
largelv algivorous. Sone Prostigmata specics t'eed
un lttngi and are eupablc ofrrpit l increrser in re-
production in rcsponse to a sudden shift in avail-
ablc resources. Mesostigmata miles are almost
exclusively predators. with some taxa feeding as
tungir,ores. Astigmata ale trophically diverse and
include mycophagy. saprcphagy, phytophagy and
parasitism. In gencral. they are poorly represented
in lbrest soils. bul have been found to be numer-
o u :  i r  r n o i \ l  h a b r r u t :  h i p h  i n  o r E l r n i !  m a l l e r
(Colenan and Crossley 1996) as uell as in desert
soil (Whllwork 1972). Ovemll. the diets of most
microafthropods arc poorly known.

Soil- and litter-dwell ing macroafthropods en-
compass a wide range of taxonomic groups and
ecological functions. Mill ipedes and isopods are
important saprovores, contributing to the brcak
down ofdcad orgatric matcrial. Isopods also teed
on roots or foliage of seedlings. Millipedes are
key shredders of leaf l i tter in some habitats. Mil-
lipedes are least abundant in xeric regions as they
lack a waxy epicuticle and are prone to desicca
tion. Ccntipedes a.re common lbrest predators,
capturing small arthropods such as collembolans
and spiders. Scorpions au.e noclumal predators with
a diel that includes olhcr afihropods. Spiders and
harveslmcn are considercd opportunistic, gener-
alist predators. though their hunting strategies and
prey vary widely. Variation within web building
spiders includcs loose, stringv webs. horizontal
sheet $'ebs. funncl webs. and thc popularly rec-
og tn izcJ .  r .  oncent r re  o rh  u  eb . .  A  j l c rnJ l  i \  e  . t ra te -
gies to wcb building include active pursuit hunt-
ing lnd lay and-wait ambush hunting. Spide$ are
abundant in fbrested ccosystens. sontctinres num-
bering 100 per squar e rneter (Coleman and Crosslev
lqqr )  |  One l ,mr i l )o f  h r i : t le ta i l s  rMr ih i l i Jae l  l i r i
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within forest l i tter (Furniss and Carolin J977) and
are reported to have a diet that includes algae.
decaying plant nratter. lichens, andlungi (Ferguson
1990). Solitary wasps build nests in the soil, which
they provision with afihropod prey, providing food
tbr the devclopment of their larvae. Ants have
highly variable feeding habits; many are consid
ered opportunistic ornnivores. while others are
ma1or prcdalors of microarthropods and impor-
tant tree defoliating insects (Torycrsen er al. 1990).
Many families ofbeetlcs inhabit the forest floor:
many are predatory, while others are phybpha-
gous or saprophagous. Carabid ground bectles,
onc ol the most ecologically important fatrilies.
have long been considered gencralist predators,
feeding on a vadety of prey they cncounter wilhin
foresl litter There are numerous exceptions to this
generalization, however: some ground bcetles aLre
known to be opponunistic foragers, primarily tak-
ing invefiebrate prey. but also feeding on plant
food whcn available: some are nainly herbivo-
rcus (including fruit and seeds): and some are
highlv spccialized. such as thosethat fecd on earlh-
u'omrs. snails and slugs (Thiele 1977, Hcngeveld
19130). Other abundanr l irter-dwell ing beerles in-
clude predatory rovc beetles and click beetles,
which can be destmctiye root feede$ during their
larval stage. Insgcts from other orders, such as
grasshoppers, moths, and fl ies. contributc to soil
and litter plocesses du ng one or more stages of
thcir l i ie cycle.

The CWD-cheving community is composed
of insccts tiom sevcral taxa, including beetles,
wood wasps, ants, and tcrmites. Pdmary and sec,
ondary bark beetles penetrate the bark of weak
ened or freshly dead trees and both inoculate and
pror ide acce.: lo \Jproph) ti\ microotgirni\Irs.
Ambrosia beetles may initiate colooization ofthe
sapwood aod inoculate galleries with mutualistic
fungi. Both roundheaded and flatheaded wood-
boring beetle larvae feed init ially on the phloem
ofdciid or dying trces, and go on to mine the sap-
wood and heafiwood (Fumiss and Carolin 1977).
Wood-wasp larvac mine within the wood of trees
that are danaged or kil led by fire, insects, dis-
er\e. and olher cruses. 51 mbiot ie fungi ir le asro-
ciated with several u'ood-wasp species. Carpen
ter ants reartheirvoung in nests that they construct
by tunneling in the wood ofstanding and downed
trees. They excavate relatively dry wood in the
early stages of decay. Termites occur in dead or



decaying wood, typically initiating excavation
within bark beetlc gallcrics. Tunnels are gradu-
ally enlarged as fungi pervade the wood. soften-
ing it and increasing its nutdtional value
(Schowalter et al. 1992). While not xylophagous,
nany ofthe micro- and rnacroafthropods discussed
earlier use coalse woody debris for the food and
habirat it provides (Seasredr et al. 1989).

Arthropod Function

It is widely recognized that micro- and nracro-
arthropods contribute significantly to the sho -

and long-term productivity of lbrest ecosystems
(Seastedt 1984, Moore et al. 19E8. Sha$'et al.
1991). Whilc microbes (principally bacteria and
fungi) are directly responsible for decomposition
and fic majority of nutrient cycling, rthropods
contribute indirectly to these processes. lndirect
inf' luences on nutrient cycling include increasing
the surlace-to-volurnc ratio of organic pafticles
available for microbial contact, regulating microbc
nunbers through grazing. and facilitating con
l i r ( l  hc l$cL 'n  tn ie ruhes  rn r l  l re \h  , \ rg . rn i \  m i t le -
dal. Avariety of macrcafihropods nomally con-
tribute to the breakdown efplant material through
comminution. however. microarlhropods have bcen
estimated to contribute as much as 50c/r of this
xctivity in some tbrest soils (Berthet 1967).
Microarthropods can facil i tate microbial inocu-
lation oforganic substratesbl moving either fungal
spores to fiesh materirl or vice versa (Behan and
Hill l9?8, Kitchell et al. 1979).

Microbial grazing by microarthropods influ-
ences microbe abundances, although the extent
of grazing pressure appe rs to deternine how
microber lr< affcctcJ: u hcn grau irtC nres.ure is
high, microbial activity is depressed. but when
grazing pressure is nroderate. microbial abundance
can be enianced, atleast in some instances (Hanlon
and Anderson l9ll0, Coleman et al. J983). Se-
lcctivc grazing by springtails ;rltered the outcome
of competition between two decomposcr basidi-
omycetes (Newell 198,1a, 1984b). When micro
at1hrepods graze on tungi and bacteria. some of
the nitrogen bound in these microbes is mineral-
ized and released as nitrogenous waste. making
it available for uptake by roots. Studies exclud-
ing microafihfopods liom litter substates have
shown that decomposition urd mineralization rates

can bc al'fcctcd by their ubsence (Vossbrinck et
al. 1979. Santos et al. l98l).

Predation by soil, litter, and CWD-dwelling
macroarthropods is a major lbrce in forest lood
webs. In one study. spiders were shou'n to be the
dominant predato$. consuming :1,1% of all tbr-
est tloor cryptozoans (Moulder and Reichlc 1972).
Ants are among the primary lactors responsible
for mortality of westem sprucc bud*,orm popu-
lations, parlicularly those fbraging in the lower
crowns of trees (Tolgersen et al. 1990). Spiders
ma)' be inlporlan{ prcdators of snrall budworm
larvae. Several species ofspiders have been idcn-
tif ied as dominant predators of the Douglas-fir
tussock moth (Wickman 1977. Torgersen et al.
1984, Mason and Torgersen 1987. Mason and Paul
1988). The impact of predation on tussock moth
population dynamics may be most intluential in
maintaining non-outbreak lcvcls rather than in
reducing numbers dudng outbreak conditions
(Mason 1987). Becausc of the wide variety of
leeding modes found within spiders. thcv may
be panicularly useful indicaton of change in habitat
structure after disturbance (Mclvcr et al. 1990).

Colonization by a variety ofbeetles and wood
wasps initiates the proccss of structurill break-
down ofa fallen tree, and hence release ofbound
nutrients. and thcir cntrance holes serve as inlec-
tion coufis fol many decomposing l'ungi tind bac-
terir, which they otien transport on their bodies
(Harmon et al. 1986, Zhong and Schowalter 19E9.
Shaw et l l . l99l). By increasing wood porosity,
aeration. and moisture retention of logs. CWD-
chcwing insects assist in the decomposition of
Iogs in a manner sinilar to that obscrved in the
decomposition oflitter by other arthropod guilds.
Tunneling by wood-boring beetles and wasps
further degrades the structure of thc wood and
contributes to the toppling ofsnags (Edmonds and
Eglitis l9E9). Colonies oftenr.ites and carpcntcr
ants enrich the nulricnt content of the logs they
uceupy.  Ant .  a re  ear l l  in rad ing  repre \cnrdr i \ c \
of the CWD-chewing guild and have been dem
onsfated to be valuablc indicator taxa that are
readily discemable for monitoring (Torgersen and
Bul l  1995) .

Numerous studies have docunentcd the im-
portancc of macroafthropods residing in soil, l i t
ter, eurd CWD as prey for vertebrates. ln the Bluc
Mountains of Oregon and Washington, shrews.
newts. salamanders, liogs. toads. and rubber boa
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prey on a variety of afihropods in the soil and
duff stratum. (Thomas I 979). Simil.uly, rthropods
inhabiting CWD. including bark- and wood
boring beetles. ants, *ood wasps. and termites
scrvc as crit ical lbod resources for wildlife
spec ies  such as  woodpeckers  and bears
(Torgersen and Bull 1995, Hanula and Franzreb
1997. Bull et al. 1lr 2rzss).

Etfects of Disturbance Regimes and
Management Practices

Natural and anthropogcnic disturbance cin aff'ect
arthropods through direct moftality of individu
als: however, long tefln effects may be caused
indirectly through changes in vegetative succes-
sional pattems, physical and chemical propefties
ofthe soil. predator abundance and composition,
and numerous other factors that may affect the
habitat of these organisms in a positive or nega-
tive manner. The dispersal capabil it ics ofspecies
or guilds wil l atTect the degree to which these
organisms and their llnctions are affected and the
anrount of time necessary for recolonization and
recovery. Extri,rpolation fron previous work on
the impacts ofdisturbance on soil, [tter, and CWD
cheving arthropods must be done with extreme
caution. as many studies are not replicated. few
have been conducted in ecosystems similarto those
represented in castcrn Oregon and Washington,
and litt lc is known about longer-term rcsponses
or how ccosysten processes are atlected.

The direct effect offire on afthropods depends
on tlre intensity, seasonal timing, and the amount
of litter and other luels consumed. Direct mor-
tality due to fire may be of greatest cffect on
arthropods that havc relatively low dispersal ca-
pabil it ics. Direct effects on afthropods may be
minimizcd if refugia of l i tter and CWD are re-
t r ineJ .  Fr re - rc l l t . J  chJngc .  in  fo resr  .uer .e . ' ion
could potentially aifcct many trrthropod guilds.

Burning rnay result in the removal of CWD
from the forest, but it can also be rcsponsible for
the creation of additional CWD through tire or
bark bcctlc-caused tree moft l i ty (trees kil led by
bcctlcs after being wounded or stressed by lire).
Thereforc, thc ovcrall amount of CWD remain-
ing after fire, and its aft'cct on CWD-chewers, is
l ikcly to bc site specific and dependent on the
mount consumed by lire and the amount input

alter 1lre.
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A variety of studies have investigated the ef-
fect offire on soil and litter afthropod communi
ties. However, most have either characterized the
athropod fauna following stand-replacing wild-
firc (Frcnch and Keirle 1969, Hmis zurdWhitcomb
197:1, Richardson and Holl iday 1982, Holl iday
198,1) or examined prescribed fire as a site prcpa-
ration mcasurc (e.g. slash buming) fbllowing timber
har,'est (Neumann 1991, Michacls and McQuillan
1995. Beaudry et al. 1997). Overall, results t iom
these studies are mixed or inconclusive. with dis-
turbance resulting in greater abundance and di
ve$ity in sone cases while leading to a dimin-
ishcd and depauperxte arthropod tauna in others.
Although these sludies suggest how some
artbropods respond to various forms of distu rbance
under ccnain conditions, they do not indicate how
arthropods might respond to prescribed firc within
this geographic region.

Few studies have looked specifically tit the ell'ert
of understory fuels reduction buming, in the ab-
sence of confounding treatments, such as tree
ha esting, on arthropod communitics. In a par-
tiallv replicated study in westem Montana, pre-
liminary data indicated that one year following
buming under a shelterwood cut, soil and litter
microarthropod populations had already rccov-
ered to the levcls ofthose in adjacent undisturbed
lbrests (Fell in 1980b). Most of the l itter
macroafthropod groups collected in this study were
adversely affected by intensive and complete re-
rnoval of residues compared to either leaving or
buming residues (Fellin 1980a). In jarrah forests
of Western Australia, Majer ( 1984) found ovcrall
arthropod abundance (of both micro- and
macroarthropods) to be lower in a burned plot
compared to an unbumed plot within litter but
found few differences within soil. Similarly,
Springett (1976), also working injarrah forests.
found fewer macroafihropods in burned forests
compared to unburned lbrests of similar struc-
ture. However, both of these studies must be re-
garded as generally inconclusive with regards to
fire because of weak or no replication and a lack
of statistical robustness. A conclusion similar to
those reached in thejanah forests was reached in
a tallgrass prairie ecosystem. where mitcs and
collembolans were tbund to be more numefous
in unbumed sites than bumed sitcs (Seastedt 198,1).
In contast, ho\\, ever. Lussenhop (1976). who also
worked in a prairie ecosystem. found that by live
months after a spring burn, greatcr numbers of



microarthropods wcrc fbund in burned sites than
unbumed sites. This increase was attdbuted to
an increase iIl plant productivity after fire.

Preliminary results from a replicated study
comparing fall and spring underburning and un-
burned checks on the Burns Ranger District,
Malheur National Forcst, OR, found that seven
species ofroot-fecding bark beetles were trapped
more frequently in buned than in unbumed plots
(Niwa and Thies, unpublished data). Some ofthese
specics wcrc more abundant in thll burns, while
othe$ were most numerous in bums conducted
in the spdng. Hllastes Ltter, a l ikely vectorof
black stain root disease in pine, was most abun-
dant lbllowing fall fires. There was no difference
in the total abundance of ground beetles caught
in pittlll traps bet\i'een the tall, spring, and un-
bumed check plots (Niwa and Peck. unpublished
data). The ground beetle species. Trnr:h_rpn.hls
holnbergi- occured in extremely Io* numbers
betbre burning, but was signillcantly higher in
fall-burned sites one year alter the 1lres. Z
holmbergi has lully developed hind wings. ap-
pears to bc an cxtrcmel), opportunistic itnd per-
haps scavenging omnivore. adults are often found
in high abundance, and it is probably the most
curytopic of the Nofih American Trachrpachus
species-all traits ofa pionccr species. Pittall trap
capturcs oftotal spidcrs were reduced in fall- and
spring-bumed areas comparcd to unbumed check
plots (Niwa and Peck. unpublished daLa). Of thc
ten spider families analyzed, only wolf spiders
shou,ed a difference between ffeatments. with
abundance reduced in boti of the bumed treat-
ments compared to controls. Spring buming co-
incidcd with thc reproductive period of the domi-
nant $olf spider species, which may have resulted
in  h igh  le re l .  o i  d i rec t  mor ta l i t l .  Buming in  e i
ther season may have initiated changes in habitat
suitabil it) '  and prey availabil ity that \\"ere less
irdvantageous fbr this family.

A retrospective study was conductcd on the
Ashland Ranger District. Rogue River National
Forest. OR. assessing arthropod response in pre-
scribed burns of dilTerent ages, and comparing
bumed to adiacent urburned check areas (Niwa
and Peck, unpublished data). The abundance of
microarthropods was reduced in the bumed ?Lr-
eas, particularly those residing in the litter, rvith
lesser effects detected in the soil layers. Direct
nortality. a reduction in food rcsourccs, damage

to root tips, and changes in soil tempenture and
moisture. are sone of the factors th t may ac-
count fbr this response. Soil microarthropod di-
versity was higher in the unbumed sitcs. Ofseven
families ofspiders analyzed, fbur were more abun
dant in unbumed sites while three familics were
more numerous in burned plots. Four of five com-
mon ground bcetlc species were more abundant
in unbumed sites. Changes in fomging substrate,
prcy availability, or microclimatic conditions af-
terfire mayhave inJluenced the abundance ofthese
organisms. There was no difTerence in the diver-
sity of either spiders or ground beetles betwecn
bumed and unbumed areas. The relation between
abundance of both micro- and macroarthropods
and time since burning was weak. possibly nasked
b5 d i f fe renec :  in  f i rc  in tcns i t ies  be tueen ' i te . .

The poss ib le  e f fcc t '  o f  t i rnber  h l r re r t ing  on
afihropod communities are wide ranging, from
ellects on the soil and litter from mechanical op-
erations (sce below). to microclimatic changes
following the partial or complete removal of the
tree canopy, to the addition of organic matter in-
put to the forcst floor Fellin ( | 9ll0a, 1 980b) found
clear-cutting to be a morc disruptive practice than
shelte$ ood cutting 1o most soil- and lifter-dwelling
arthropoLl grrrup.. Tn u studl of spider succession
after clear-cutting in westem Oregon. visual-pursuit
hunting spiders dominated clearcuts, while "sit-

and-wait" microweb and trapdoor spiders domi-
na ted  maturc  lo res t .  (Mc l \e r  c r  a l .  lqq2) .  The
reestablishment of common forest species was
nore rapid on wetter sites. Microcnvironmental
cond i r i r \ns  and the  ar r i l . rb i l i t l  and  'pec ies  com
position of prey were the most likely factors in-
fl uencing spider species composition. Following
clear-cutting in a borcal forest in western Canada,
ground beetles were most abundant in thc youngest
sitcs and in mature stands on moist soil (Neimela
et al. 1993). Species richness was higher in re-
genenting sites than in mature forests. The abun-
dance of fbrest geleralist species was dramati-
cally rcduced following clear-cufting, while species
of open habitat appeared or incrcased in abun-
dance. and mature forest species disappeared or
decreased in abundancc.ln a landscape-scale study
of thinning in Douglas-fir forests in westem Or-
egon, Madson (l998) found no statistical differ-
cnccs in macroafthropods collected inpitfall traps
or in microarthropods extracted from soil and lit-
ter samples among late successional, pole-sizcd
(80 yrs old) and thinned (9-23 yrs in age) stands.
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Ho$ ever, within sites a trcnd toward trcatmcnt
dillcrcnccs was ofien seen.

Compaction of soils has implications for the
soil food u,eb as wellas lbr othcr functional groups.
Compaction may occur as a result of largc herbi-
vore grazing or the use of machinery during har-
\e . l ing  . rnJ  o ther  r tand managenrcn l  cc t r \ i l i c \ .
Soil contpaction reduces pore size. resulting in
loss ol'habitat itnd a reduction in nuffient reten
tion, and it changes thc microbial and nematode
conrmunities of the soil food rveb. directly af-
lecting nun icnt clcling as rvell as influencing the
food available lbrgrazing rnicroafthropods. A srudy
on the La Grandc Ranger District of the Wallowa
Whitman Nationtrl Forest, OR, compared
microarthropod abundanccs in fbur soil distur-
bance classes (conpacted. l ightly displaced.
heavily displaced. and undisturbed) and two lit-
ter disturbance classcs (compacted and undis-
turbed) following mecharrical harvesting (Niva
and Peck. unpublished data). The levcls of corn-
paction and displacement experienced in the study
did not appear to have an effect on soil
microanhropod abundance: however, variability
was extremely high bctween samples making the
detectionof differcnces difficult. Compaction had
a negative etlect on the abundance of
microarthropods in the ljtter layer. Reduction in
thc number of litter nicroi:rthropods may have
resullcd from direct mortality. a reduction in food
availability, a loss of rcf'ugia fiom predators, or
possibly changes in microclimatic conditions.
Funher studies are necessary to determine how
loDg it takes this microarthropod fauna to recover.

Mechanical subsoil ing is sometimes used to
rcducc thc impacts of cornpaction. However this
practicc, as wcll as other operations that physi
cally mix the l itter and soil. may break roots and
disturb fungal mats, and potentially aft'cct *ater
and thermal relations in this crit ical stratum.

Thc literature concerning disturbance effects
on soil. litter. and CWD-dwelling arthropods in
forcstcd ecosystems, and in particular in eastside
conilcr communities, is sparse. and results vary

Literature Cited

Beaudr!. S.. t-.C. Duchcsnc. and B. Core. 1997. Shorl-tern
efl;cts of three fbrestry practices on carabid alsclr
blages in ajackpinc iorcst. Canardi.rn Joumal of Foresl
Research 2l :2065-2011.

l,+6 Ni\\.a, Peck. and Torgersen

with striltum and taxonomic group. ln general.
management practiccs such as burning and corn
paction appearto have greateleffect on aflhropods
inhabiting the fofest floor than on those that ]-e-
. idc  in  the  \o i l .  L iuer . lnJ  Ju l t  co tnmuni t ie .  a re
altered by management actions that directly crush
or mix these layers; in addition, they are indi-
rec l l )  a f iec led  br  .uhr .quent , .hange.  in  \cge l r
tion. nricroclimate. and other ecological factors.
The effects of surface treatments tend to be less
severe within the soil, and organisns possibly
retrcat to lo$'er depths kr avoid adverse affects.
Thc abundance of litter-dwelling microafi hropods
appears to be reduccd by direct mortality attdb-
utable to management actions. while l i tter
macroarlhropods otten demonstate shifts in com-
munlty stmcture respondin-s to habitat changes.

The study of soil. ltter, and CWD anhropods
is truly in its infancy, espccially work that can
cfllctively be related to eastem Orcgon and Wash-
lngton ecosystems. Thrcsholds required lbr healthv
ecosystem lunction and predictivc and decision-
\upF,n  loo l ) .  lh r t  inc luL le  lhe .e  cornponcnr :  in
relation to disturbances arc not availrble. Future
rc.eirr(h \ht\uld in\ e:l ig.t le manilge ment prrcli(c\
relevant to these habitats. including various tuel
treatments, subsoiling, tree harvest, and wildfire.
The tiequency of managemenl cntries and sea-
sonal t iming ofthese actions are also of conccm.
While past studies havc addressed anhropod abun-
dance and diversity. none have successfully linked
djslurbrnec effecls on irf lhrrrn('J ( ummu nitie5 lo
changes in ecosysteor function. There is a need
lbr erperimental wor k that u ould ,Jeterrnine quan
titalivc rclations between fihropods and prcccsses
such as decomposition. nutrient cvcling, and pre-
dation. The scale of studies, both tcmporalJy and
spalially should also be considered: long-tem and/
or broad-scale studies are nccdcd to guide land
allocation and planning effbrts. Finally, the identi-
f ication ofindicator species or the dcvelopment
ofsurogate habitat measures sucb as plant com-
munities or CWD could be hclpful shortcuts
for continued monitoring of arthropod fauna
and function.
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