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Abstract
An jncreasing nurbef ofnon-nati!e insccts are reaching our polts arrd heyond as a result of global travel and trade. but they may

aho arri\e li;n orher regions of the Unitcd St.rtes. while historically. the forests cast of the Cascade crest havc experrenced

rclaijr'ely lew serious invadcrs, there is rl gro$ing conccm ovef the incrcased potenlial for invasion by non-nati\ c insect specres

rhal Jnaidi\placc narive \pecics and/or causc significant cconomic and ccological drmage to er\!\idc tbrest resources. The threat

posed b,v a non natlve inrasive species is thar rhe fbrcst nray lack nalural control mcchanisms. and lhe specie\ ma,v become

csrablished spread. and inllict subsrantial ecological and economic danrage belbrc cradicalion or mitigaiion ncasures can be

idenrified and jmplenenlcd. In general. rreatmenG and practices lhat improve lbresi he. th rcduce lhe risk or efi_ects of widc

spread inscct outbreaks for indigerous species. and har'e been prcscribed to mitigale the eifcc! of non-nati!c species Hoscver,

the mosr efTecrire nanagcment ;plions focus on preventiN and suppression etiorts, \lhich include investigating potential invad-

ers and prlhways ofinlroduction. ilnposing regulelory restricrions. developing and implemenling detection and monitonng strat-

cgies. aml aggressire eradicarion eiibrrs. Specific nanagemenr slrategies irre likcly todifier for cach potenlial invader Exanples

oi east-sideinvaders includc larch casebcaref. which has been succcssfull) controlled blr introduccd parasiloids lhe Sypsy molh

borh Asian and European srrain\-which has thus i-ar bcen pfevenled lionl establishing in lhe Pacific Nofthwesl $rough diligcnt

surveillance and imnedialc cradicariot cilbrts. and lhc balsam $oolly adelgid. a sap feeding inscct that appears to be an increas

ing problcm in the een \ide $rthour an immedialc solurion. An increasing number of introduced lvoodboring insecls lhal har'e

been disco\ered iD Orcgon and \\hshington. including at lean one east-side site. are also ol growrng conccm

lntroduction

Along with the many potential benefits ofincreased
globalization bas come the increased potential fbr
introduction of non-native species with unpredict-
able cfttcts on ecosystenr integrity (US Congress
OTA 1993,  Mat tson 1997,  Sommers  1999,
Pinentel et al.2000). All too tiequently these
effects are highly negative. as in the case of the
numerous noxious weeds that threaten the health
and productivity of range and forested lands of
eastem Oregon and Wash ington (see Harrod 2001).
Addressing the introduction of non-native insects
poses uniquc challengcs becausc of their small
size. prolific numbers. and vast diversity Eggs
and other dcvelopmental smges can occur within
host materials, such as lruits. logs, or manufac
tured woodproducts, even shipping pallets, without
obvious outward signs of infestation. Other tac-
tors that hamper prevention ald detection of ex
otic insects include their ability to endure extreme
conditions during some life stages and/or remain
in a dormant phasc for extended periods of time.

The threat of forest insect introductions has
increased with incrcased trade in wood and wood
products. including lumber and shipping andpack-

ing material (Cavey 1999). Exemplifying this situ
ation are two recent introductions in the castem
United States that grabbed headline news in the
last decade: the pine shoot beette, Zomicrs
pinipe a (L.) (Coleoptera: Scolytidae) in the early
1990s (Haack and Kucera 1993), and the Asian
longhorn beetlc, Anoplophora glabripennis
(Motschulsky) (Coleoptera: Scolytidae) in the late
1990s (Haack et al. 1997). Here in the Pacitlc
Northwest. introduction fromabroad of theAsian
strain of the gypsy moth, L1'mantritt dispar L.
(Lepidoptcn: Lymantriidae), posed a senous thrcat
in thc 1990s. Although eradication eflbrts have
been successful thus far. the thrcat of establish-
ment remains (USDA FS 2000). tn addition, the
spread ofexotic and cven indigenous insects from
other portions of thc United States, such as the
Eurcpean strain of gypsy moth ftom the east, is
an equally serious problern (Pimentel et al. 2000).

Historically, the Oregon and Washington for-
csts east of the Cascade crest havc experienced
relatively few serious non-native insect invadels.
although there is a growing concern ovcr the
increascd potential for introductions to the
disturbance-prone forest environment of the east
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side. Although native insects have a notorious
role as damaging pests, they also play a wide
array ofessential roles in our forests fiom aiding
decomposition to providing food tbr wildlife.
Invaders may displace one or more native spe-
cies. and thus have direct and indirect effects on
bioJogical diversity and ecosystem integrity. Un-
Iike most indigenous insect populations, non-na-
tive species populations havethe potential to grow
and spread unchecked by natural controls such
as predators. pamsites, and host defcnses. Such
outbre?Lks can be extensive and devastating, and
treatments of these outbrcaks are likely to inter-
fere with other resource management goals, such
as reducing fire risk and restoration et'fofts. The
managemcnl ol uutbreaks oIeach nun-native spe-
cies is likely to call for ne\'"'detection tactics and
control strategies.

For the purposes of this paper the fbllowing
two questions were posed regarding non-native
invasive fbrest insect spccies of the east side of
Oregon and Washington. How do treatment strat-
egies designed to maintain or restore tbrest health
rnd  produ( t i \  i t )  a f lec l  non-nu l i \e  inva . ivc  rpe-
cies? Can such teatment strategies result in an
ecosystem that is morc resilient to invasion? Three
non-indigenous species are discussed here as ex,
amples: two defbliating species, westem larch
casebearer (.Coleophora laric e lla H]uebner, Lepi-
doptera: Coleophoridae) andEuropean andAsian
gypsy moths; and a sap feeding species, balsam
woolly adefgid (Adelges piceu (Ratzeburg),
Honoptera: Adelgidae). Also included here, as
an cxample group, are non-native woodboring in-
sects (Coleopten and Hymenoptera) recently re-
ported by Mudge and colleagues (2001). The cur-
rent status of some of fiese species and other
non-native invasive forest insects for all of Or-
egon and Washington is reponed annually as a
contribution to Forest Insect and Disease Condi-
tions in the United Stares by the Pacific Nonh-
west Region's Forest Insect and Disease Group
(USDA FS 2000). For more in-depth discussion
of non-native invasive pests and their effects on
forest and other ecosystems see, for example:
Carnpbell and Schlarbaum l994, Liebhold et al.
1995, Mattson 1997, and Pimental et al. 2000.

Intluence of Forest Health and Productivity
Treatments on Non-Native Invasive Insects

Do lbrest health and productivity treatment sha!
egies aff'ect non native invasive species, and can

forest health and productivity teatment stategies
improve the probability of a positive outcome?
Fornative forest insects. a general answerto these
questions is that healthier stands are less likely
to be susceptible to infestation and more tolerant
of damage. Commonly applied silvicultural prac-
tices for increasing stand vigor include thinning
and prescribed fire to reduce competition and
crowding. Silvicultural actions are also recom-
mended to minimize the effecr ol non-nrrive in-
vasive insects such as gypsy moth (McManus et
al. 1989). Other approaches may include encour-
aging or replanting with resistant stock or spe-
cies less preferred as hosts, but these strategies
requrre considerable time to implement. Forested
landscapes that comprise a mosaic ofconifers and
hardwoods at different developmental and suc-
cessronal stages are least likely to sustain cata-
strophic damage from indigenous species. How-
ever, in the absence of natural enemies and
co-evolved natural defense of the host tree, in
troduoed insects may do very well on healthy trees
regardless of the landscape in which they occur
In many cases, as with the gypsy moth (see be-
low), invasive species can be successful bgcause
of their ability to adapt to a variety of available
hosts and, in the absence of effective predators,
parasltes, and pathogens, threaten numerous host
species across the forest landscape. Tree species
or vegetation structures that are relatively rare or
that are located in marginal habitats may be most
at risk fiom significant damage from invaders.
One such example is pioneer subalpine fir ADies
lasiocarpa, which has been subject to infestation
by the non-native balsam wooly adelgid (Mitchell
and Buffam 2001). Similarly, young larch near
forest openings ale most susceptible to severe dam-
age by larch casebearer (Tunnock and Ryan 1985).

Thus. traditional forest health and productiv-
ily treatment sfategies do no appear to provide
the answer to dealing with non-native rnvasive
insects in the short telm. Rather, the most effec-
tive management shategy for non native rnvasrves
is through aggressive detection, prevention, and
suppression. Based on the extent and complexity
of the problem, it has been suggested that a na-
tional policy is needed to address this issue (e.g..
Campbell and Schlarbaum 1994).

Preventative and Suppression Measures

Sound regulatory measures, vigilant surveillance,
and immediate action to eradicate new introd uctions
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make up the backbonc ol thc stratc-sies to deal
with non-native invaders. This role is played prin
cipri l l  br regulrtorl and re:ource plotection rgen
cies at both the state and federal level. Gaining
knor,ledge. in advance, about which organisms
the unknown as well as the curently suspected
or recognized ones-pose an invasivc risk, identi-
l j  int p,tth$ l). ul intrtrJur' l iun. determining nrcrn'
of detection, and developing suppression meth-
ods are the combined roles of researchers, fbrest
health practitioners. rurd regulatory agencies world-
wide. Development and implementation of sen-
sitive. nondestructive detection and suneillance
technology is essential although often costly and
labor intcnsivc. The elfective treatment ofan inva
sive species is often time-dependcnt. [t is impor-
tant to etlect eradication etTofts early, bcforc the
insect can become established. and to eliminate
the path\r,ay of introduction. Once the invader is
c . tab l i .he t l .  the  to tu l  e l i rn in r t iun  u f . ' r i . t ing  popu-
Iations becomes problematic, and subsequent ef-
fo s nlay be forced to focus on control rather than
cradication. Biological control trcatment state-
gics and other approaches, such as mating dis
ruplion with semiochemicals, frequently take years
to develop and are most often used in controlling
established populations (see larch casebearer be-
low). Thcrc is no one solution; each invader is likely
to require the development ofcompletely dift'erent
de tec t io r r  t rc l i c .  and mln lgement  \ l ra leg ie . .  i r \
is reflected in the examples given below. When
t[eatment is necessary to eradicate or contr(t a
non native invasive species, the strategy nrust
consider the potential short- and long-term effects
on the ecosystem at multiple scales. Foreach treat-
men1. cffccts on non-target species and other un
intended e1}'ects oftreatmcnt tactics and progmms
must be investigated. Assessing thcsc cflects is
the purpose of the environmental impact statc-
ment process (e.g.. USDA FS, APHIS 1995).

Non-Native Invasive Insects of East-Side
Forests

Over 70 non-nativc lbrest insects were listed in
the 1977 edition ofWcstem Forest lnsects (Fumiss
and Carolin 1977) as having become established
in thc Wcsl, primarily as the result of accidental
introductions. Most of these occurred pdor to the
advent of strict quaranline regulations, beginning
with the Federal Quarantine Act of 1912. and dil i-
gent monitoring activities. Hou ever. there are a

number of spccics that havc bccn purposcfully
introduced as biological control agcnts (c.g.. Bcl-
lows et t i l . 1998), cspecially fbr thc control of
noxious wceds (Scott 1999). This l ist wil l l ikely
incrcase with intensified efforts to control intro-
duced plants through insect herbivory. Therc arc
notable erample. ol intruluetiun. t l l  in:e,. t parir-
sitoids rnd predators o[ lbrest insect pest.. in-
cluding parasitic wasps introduced to successfully
control an outbreak ofthe larch casebealer (Ryan
1997), which is itself an introduced species. The
lalch casebearer example shows the difficulty and
complexity of dealing with non-native rnsects in
cast-side forests.

Larch Casebearer

Larch casebearer is an introduced defoliating in-
sect that has caused serious damage to forest health
in eastem Oregon and Washington. This species,
which feeds exclusively on larch (lzrlr spp.), was
accidentally introduced into the eastern United
States jn the mid-1800s. By 1960. Larch case-
bearer had spread to eastem Oregon and Wash-
ington, infesting westem larch ( Iari.r occidentdis).
The larvae ofthis moth feed on the internal needle
tissue, which ultimately results in the loss of the
needle. It is considered the most serious pest of
westem larch (Cochran and Seidel 1999).

A very specific treatment was developed fbr
larch casebearer using classical biological con-
trol methodology (Ryan 1997, Bellows et al. 1998).
The biological control program the introduction
of parasites and predators to control a pest prob-
lem resulted in the establishment of two non-
native parasitoids that were responsible for re-
ducing thc larch casebearer population. Thcy
appear b have been self-sustaining, to have hld
no undesirable non-target effects, and to have
maintained acceptable levels of control f i)r over
adecade. However, changes in thelarch casebearer
population bear watching. Evidence of increas-
ing populations and increased defbliation oflarch
was obsen ed in eastem Oregon in the late 1990s;
this situation is monitored principally by state and
federal forest health protection entities (USDA
FS 2000). No pafiicular existing condition has
been cited as influencing the success of the spread
of larch casebearer in east side Oregon and Wash-
ington forests. For more detailed information about
this delbliator, see Tunnock and Ryan ( 1985) and
Torgersen (2001).
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European Gypsy N/oth

European gypsy moth (ECM). which like larch
casebearer is a dcfbliator, is one of two sfains of
the same spccics of rnoth, L|mu1tri0 dispdr. How-
ever, unlike larch casebearer, EGM is extremcly
polyphagous, feeding on a wide array ofdecidu-
ous hosts. Thc older larvae will feed on conifers
rlhen pretered hosts are not a!ailable. The EGM
$,as intentionally introduced, and later acciden
tally escaped. into thc nofthe stern United States
in the mid 1800s in an eflbft to create a domestlc
silk induslry (McManus et al. 1989). This strain
ol gypsy moth has raised havoc for dccades in
deciduous hardwood lbrests and urban envrrons
in thc castern United States over the last century.
It has been the subject of extcnsive research e1-
forts by the Forest Scrvicc and others. including
Animal and Plant Hcalth Inspection Service
(APHIS). Stale Dcpartments of Agriculturc. and
univcrsit ies; there are bundreds oftechnical pub-
lications on EGM addressing topics tiom basic
biology to individual controltactics lutd Lutdscape
lcvcl nranagement tools for the eastem United
States. Sources that provide extensive infbrma-
tion and status oIEGM includc The Cypsy Moth:
Research Toward lntegratcd Pest Managenent,
an extensi\e compcndium produced by the USDA
Expanded Gypsy Moth Research and Devclop-
nent Prognm (Doane and McManus 1981); the
Final Environmentul Impact Statement for Gypsy
Moth Management in the US: A Cooperative Ap-
proach (USDAFS, APHIS 1995): and cMDigest,
an online source with multiple l inks to other rel-
evant sites (http://fhprli.srs.f .s. f'ed.us/wv/gmdigest/
gmdigest.html). The annual Proceedings of the
Interagency Research Forum on Gypsy Moth is
a source for reporting ongoing research and ac
complishments (e.g., Fosbroke and Gottschalk
l999, 2000). Thc Forunr includes other lnvasrve
r l r ' c ies  th r , 'u !huut  the  Un i led  St  e . .

The EGM was tirst detected in traps in the West
in Seattle in l97,1and treated in 1979 (see USDA
FS 197,1- 1979). In the eitrly 1980s, other infesta-
tions resulting from introductions lroln the east
ern United States infestation were found in Or-
egon as well as Washington (USDA FS 198,+.
Bengston 1986, PDODA 1988). The femalc EGM
is llightless, and upon encrging fiom her cocoon
produccs a pheromone attractant that draws males.
Synthetically produccd pheromone is used in traps
to attract males in monitoring progranrs and also
in control tactics such as trap out or nlate-dis-

ruption. The largcst capture of male gypsv moths
in deteclion traps on the west coast occuned in
1984. Permanent infestation was avcned by suc-
ccssful and cootinuing aggressivc eradication
programs, extensive nonitodng with traps baited
with the female attractant pheromone, ano lnren-
sive ground rearches when noths werc detected.
The introduction and eradication ofEGM has oc
curred throughout the 1990s.In most cases brced-
ing populations have been limited to wcscside
sites in Oregon and Washington, but male adults
and other lite stages have been found in east-side
sites (see USDA FS 1974-2000. also online at
h t t p : / / w w w . f s .  f e d . u s / f o r e s t h e a l t h /
annual_i_d_conditions/index.html). Because of
extensive established populations ofEGM in the
easte[r Unitcd States irnd the existing pathways
in  mo\emcn l  o l  per rp le  und th ing . .  lhc rc  i .  r  per -
sistent possibility of re-introduction. The threat
of rc-introduction requires state and federal agen-
cies to maintain a continuous integrated pest
management approach, which includes ntonitor-
inF  rnJ  L le le . l ion  programs rnd  rggre . . i re  r rear
ment of new infestations (USDA FS 2000).

Eradication treatment altematives for EGM
include two microbial insecticides (Bacll lrr
thuringiensis \aL krlrlr.r,ti (Btk), specitic to cer
tain types of lepidopteran larvae. and a nuclcar
polyhedrosis virus (NPV). specific to gypsy moth),
and chemical pesticides (c.g.. carbaryl. acephare.
and diflubenzuron-a growth regulator) (McManus
et al. 1989). The use ofthe more specific micro-
bial pcsticides is prefered by federal and state
agencies over the more general chemical pesti
cides. givenconcems abouthuman safety end non-
target effects. However. the non target effccts of
Btk on other Lepidopten also raise some con
cerns (Miller 1990. rcviewed in Reardon et al.
199,1). ldentification and monitoring oI non-tar-
get Lcpidoptera, and mitigatiol'l elTons such as
exclusion of sensjtive areas, are impofiant to the
succass of trcatment programs (e.g., Anhold and
Whaley 1996). Both the Washington State De-
paflment of Fish and Wildlife and Oregon Natu
ruJ Heritage Program rrraintain Iistings ofinsects
such as Lepidoptera that are locally rare, if not
threatened or endangered (sec LaBonte et aI.2001).

As an Gypsy N,4oth

Asian gypsy moth (AGM) is a second strain of
gypsy moth potentially more damaging than
EGM. Introductions have occurred in the Pacific
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Northwest since the carly 1990s as a consequcnce
of increased tradc from the Russian tar east (e.g.,
Srvadener I 992. Bogdanowicz et al. 1993). In this
strain, thc female is not flighdess as in the EGM.
AJJ i t iona l l ) .  lhe  ACN4 ho. l  p l rn t  rangc  i .  con-
siderably larger than ECM and includes not only
the hardwoods prefefed by EGM. but also some
conifers, thus posing a greilter thrcat to western,
conifer-dominated lbrests. Males of both strains
lespond to the sarne phelomone, however genctlc
technology (Garncr and Slavicek 1996) is needed
to differentiatc between the strains because ofthe
visual simila ty. These fcatures prescnt increased
challenges for surr,'eillance and eradication eftbns
given the greater potential for rapid spread. As
with ECM, to date, permanent establishnent has
been successflllly avoidedowing to tightened regu-
lations, diligent and extensive monitoring. and rm-
mediate eradicatjon measures (USDA APHIS
1992, 2000). The AGM is only one of several
detbliating moths that arc invasive species threats;
others are the nun m oth (L|mqntid monachd L.),
pink g1,psy moth (L. mathura Moore), and the
Sibcdan moth (DendntLimus sLtpe rans sibirtcus
Tsctvrk) (Fosbroke and Gottschalk 1999 and ab-
stracts therein.).

Ba sarn Woo y Adelgid

Balsam woolly adclgid (BWA) is a sap-fceding
insect, smaller but similar to an aphid. which was
introducad into the Unitcd States tiom Europe
around 1900. It has since spread throughout nluch
of the United Statcs and Canada. killing oI dam-
aging large acreages of truc fiIS. It represents the
most signillcant and immediate thrcat to true llrs
of thc east side of Oregon and Washington (Gast

et al. 1990). Adelgids introduce a substance that
causes abnonnal growth called "rotholtz" \,hen
feeding on stems, and "gouting" is caused when
BWA feed around buds and nodes. Heav)' attacks
over a period of time (3-5 years in the case of sub-
alpine fu (Ables lasrocary.ra (Hook.) NuLt.)) ciu cause
tree death. Only the lirst immature stage is nobilc.
limiting dispersal of this insect; however. thcre
are typically two generations pcr year, so popu
Iations can build to high numbers locally.

Damage to grand fir (A. grzndis (Dougl.) Lindl.)
in the Willamette Valley of Oregon in 1930 was
thc first record of B\lA in the Paoific North\test
(Mitchell 1966). By 1957, over 600,000 acres of
forest. including Pacific silver fir (A. amahitis

(Doug1.)) and subalpine fi1 as well as low-elcva-
tion grand iir, were inltsted in Oregon andWash-
ington. By the mid 1960s, BWA had exlended jts

range to the summit of the Cascades, and it was
first rcported on the east side (Umatilla National
Forest) in 1974 on subalpine fir (USDAFS 197'1).
Interestingly, on thc east side, where grand fir and
the more susccptible subalpine fir zLre thc preferred
native hosts, damage has bcen less dranatic.
Howevcr there have been signit'icant losses of
pioneer stands of subalpine 1ir in disturbed and
marginal environments as a result of BWA infes-
tation (Mitchell and Buftam 2001).

This inconspicuous. tiny insect is detected pri
maril.v via the resulting damage and is difficult
to obseNe in aerial survel,s (USDA FS 2000).
The cu[ent geographic expansion of BWA in the
forests of the east side is the focus of surveillance
monitodng by state and federal lbrest health pro-
tection entities (Ragenovich et al. 2000). Thc use
of biological contlol-mass releases of various
parasites andpredato$ has not appeared to have
been succcssful to date (Schodey et al. 1984.
Bellows et al. 1998). Othcr than salvage of dead
matedal and thinning to produce healthier stands
(Mitchell 1966), no large-scale treatment recom-
mendations have been made. Detailcd descrip-
tions of BWA in the Pacil ic Nothwest can be
found in Mitchell (1966), Hain (198E). and Gast
et al. ( 1990).

Exotic Woodborers

The galleries created by the immatures of vood-
boring species cause visual and structural dam-
age to wood and degrade wood quality and com-
mercial valuc. Vulnerablc host trces and shmbs
can be severely damaged and sometimes killed.
Exotic woodborers (specifically bectles and u'asps)
have been the focus of recent surveys of timber
and wood product ilsects conducted by theOregon
and Washington Depadments of Agricultule. These
surveyshave becn conducted principally in wcstem
Oregon (1997-2000) and Washington (1996) in
sites at high risk for receiving mate.i ls that might
contain exotic insects. Traps baited with sclected
semiochemical attractants arc used to collect
adults that might bc emerging from material
lound at these sites. Tbe presence of adult in
sects suggests a breeding population may exist
at that site.
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The results ofthese sun'eys revealed a far more
scrious problem than most would have imagined
(Mudge et al. 2001). At the majority ol sitcs sur-
veyed, one or more species Dol native to the Pa
cific Northwest were dctected. A t-eu'of the spe-
cies werc liom outside the United Statcs. However.
most of these spccies were indigenous to else-
where in the United Statcs or exotics known to
be established in the eastem Unitcd States but
not pre\,lously reportcd in Oregon or Washing-
ton. Whilc ftw ofthe non native specics detected
arc known to present immcdiate threats to forest
health, onc species (Hr'lartes opateus L.
Scolvtidae) is a known pest of pines in Europc
(Mudge et al. 2001).

This relatively unique. intcnsive survey for
exotic woodborcrs by the Oregon and Washing-
ton Dcpanments of Agriculture, which $as par
tially suppofied by the USDA s Cooperative Ag-
dcultural Pcst Survey progmm. shows the extent
to rvhich invasions have already occurred undc-
lectcd. Although suneillance tr;ipping such as this
on  lhe  er ' t  ' i Je  h i rs  heen min in t r l .  I \ \ , \  e \L r l i (
species ofwood boring bcetles (Scolytidae) nev
to westem Nonh Alnerica have beeD detcctcd at
Thc Dalles (Mudge et al. 2001.1.

Conclusion

As shown bv thcsc examples. dealing with inva-
si\e insects is an everyday reality in east side
Oregon and Washington. Continuous survcillance
JnLl lre\ enliun effon. are needcd. Pro-u,. Lir e 'teps
such as the surveys for exotic woodborers con-
ducted by Washington and Oregon Dcpartments
ofAgriculture arc cxtremely inpofiant. They pro-
vide essenti;Ll baseline data lbr subsequent actions.
Without some basic frequency data it would be
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difficult to determine whether a non-native spe
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Over the last decade. concerns overthe effccts
of non indigcnous species on folesL health and
productivity have increased (Campbell and
Schlarbaum 1994, Liebhold et al. 1995, Mattson
1997). According to Mauson et al. ( 1994). by rhe
eur lS  la90s  o \e r  400 .pec ie .  o f  non-nar i re  in -
sccts were krown to occur on the trees and woody
plants of thc United States and Canada. More are
arriving each year despite current prevention ef--
fons. including increased regulations (e.g., USDA
APHIS 1998. 2000). lt is apparent that in east-
side forests as elscwhere. thele is considerable
ground to cover to obtain a full understanding of
the prescnt status of non nativc insects and to
develop impror,ed strategies to reducc the risk of
futurc un\'",anted intuoduclions from within and
outside Nofih Amcrica.
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