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Introduction __ = o_

_ Estimatesof the totalnumber of exotic(non-indigenous)organismsthatare now _ g _ _

establishedinthe UnitedStates(US),rangefrom4,500 (US Congress1993) to morethan _. _. _ ._50,000 (Pimentel et al. 2000), of which more than 400 are insects that feed on trees and •

shrubsand another20 are diseaseorganismsof trees(Haackand Byler1993, Mattsone_ _ _.
a/. 1994, Niemelaand Mattson1996). Severalof theseexotictree-feedinginsects-- n

. gypsy moth (Lymant#a dispar), smaller European elm ban beetle (ScolNus multist#atus), _ __,
hemlockwoollyadelgid(Adelges tsugae), and beechscale (Cryptococcus fagisuga) --
have already greatly altered forested landscapes throughout the US (Ciesla 1993,

' Liebhotdet al. 1995, Morrelland Filip1996, Wallner1996, Mattson1997). It iscommon
for exotic insects to become pests in a new country because they often arrivewithout

_-.,Q _ •

theirnormalsuiteof naturalenemies. ._ _

Withworldtradeand travelgrowingeachyear,the threatof newbiological _,._.• invasionscontinuesto growaswell. Forexample,inthe 1990s,establishedpopulations _"
" of three new exotic forest insects were foUnd in the US, includingthe pine shoot beetle, " _

Tomicuspiniperda (Coleoptera:Scolytidae)inOhio in 1992 (Haack and Kucera1993), _ _,the Asian Ionghorned beetle, Anooloohom glab#oennis (Coleoptem: Cemmbycidae) in ""
" NewYork in 1996 (Haacket al. 1997), and the smallerJapanesecedar Ionghomed _ __c_

, .beetle, Callidiellum ru#oenne (Coleoptera: Cerambycidae) in North Carolina in 1997 _'_
(Haack1998;USDA APHIS 1999). In addition,inMay 2000, the first NorthAmerican " _-
reportofestablishedpopulationsof the spruce-feedingEurasiancerambycidTetropium _
fuscumWasmade in Halifax,NovaScotia,Canada. _-'

oo I
t_

!°, , Exotic plants, and animals can easily and unintentionally be transported from one -.

countryto another. Foraquaticorganisms,theyoftentravelinthe ballastwaterof ships(Moyle and Light 1996), while land organisms usually travel withcargo and international.
travelers (US Congress1993, Morrelland Filip 1996). Withrespectto exoticforest
insects, they often move with (a) solid wood packing materials likecrating, pallets, and
dunnage (i.e., the woodbracesusedto supportcargo),(b) wholeplantsor plantparts
such as nursery stock and logs, and (c) manufactured products such as lumber. Dudng
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the 1990s, there was much interest in importing logs into the US and as a result USDA
APHIS (UnitedstatesDepartmentofAgriculture,AnimalandPlantHealthInspection
Service)conductedfour formalpestriskassessmentsforthe importationof logsfrom
Siberia (USDA Forest Service 1991), New Zealand (USDA Forest Service 1992), Chile
(USDAForestService1993), andMexico(Tkaczet al. 1998). In recentyears,concem
hasturnedmoreto the insectsassociatedwithsolidwoodpackingmaterial,especially
fOllowingthe discoveryof the cerambycidAnoplophora glabripennis inChicago,Illinois,in
i998 (Polandet al. 1998, USDAAPHIS 1998). In thispaper,we providesummarydata
onthe numbers,kinds,andoriginsof insectsthat have been interceptedonwoodarticles
at US ports-of-entry during the years 1985 through 1998. This paper updates two earlier
publicationsthatsummarizedthe US interceptiondata for the years 1985-1996 (Haack
and Cavey 1997, 1998).

The APHIS Database
Since1985, USDA APHIS hasmaintaineda nationalcomputerizeddatabaseof

pestsinterceptedat US ports-of-entry.APHIS compiles!nformationonall intercepted
organismsconsideredto be quarantinepests,butdoesnotcollectdataon non-
quarantineorganismssuchas cosmopolitanpestsand predators.Pest interceptiondata
are maintainedfora varietyof differentcommodities,suchas freshfruit,vegetables,cut
flowers,seeds,andwoodarticles.A numberof data fieldsare recordedfor each
interception,includingthe pestspeciesname,year, countryof origin,port-of-entryinthe
US, andcommodity.In addition,forinsectsassociatedwithvariouswoodarticles,the
typeof articleisoftenincluded,Le., crating,dunnage,pallets,lumber,poles,
woodenware,etc. Thispaperdealsonlywithinsectsthatwere interceptedonwood
articles.

It is important to note that for some interceptions not all data fields were
completed. This is especially common when insects are collected as larvae, because
immature stages of many wood pests cannot be identified to the species level and time

• constraintsdo notpermitinsectsto be rearedto the adultstage. Underthese
circumstances,the insectmayonlybe identifiedto the levelof order,family,orgenus. In
addition,whenthe exactcountryof origincannotbe determinedfor a particular

• interception,then the mostlikelycontinentof originisrecorded.Also,as a resultof
politicalchangesduringthe period1985-1998,somecountriesthat existedin 1985 now
nolongerexist(e.g., EastGermany,Czechoslovakia,SovietUnion),whileothershave
emergedas newnationsduringtheperiod 1985-1998 (e.g., Slovakia,Russia,Ukraine).
Forthe mostpart,thesechangesinpoliticalboundarieshad littleeffectonthe data
presentedhere. However,whereappropriate,data manipulationsare footnotedinthe
tables.

"Types of Insects Intercepted on Wood Articles in the US
Duringthe years 1985 through1998,APHIS made6952 interceptionsof exotic

insects on wood articles at nearly all of the 100 port locations throughout the US. The
intercepted insects originated from at least 95 countries worldwide, representing 11 insect
orders (Table 1) and more than 50 insect families and 200 genera. Nearly 93% of all theo
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. insect interceptionsinvolvedbeetles(Coleoptera;6465 of 6952). The nextmost
commonly intercepted insect orders were, in decreasing order, Heteroptera (= Hemiptera
in earlier nomenclature) (2.5%), Hymenoptera (1.4%), Isoptera (1.4%), and Lepidoptera
•(1.0%). Collectively,all interceptionsof Collembola,Diptera,Homoptera,Orthoptera,
Phasmida,andThysanopterarepresentedonly0.8% of the 6952 interceptionson wood
articles(Table 1). The preponderanceof Coleopteraisnotsurprisinggiventhe large
numberof bark-andwood-infestingbeetlespeciesworldwide,and thefact thatmany
beetlespeciesattacklivetrees,whileothersattackrecentlydead trees,andstillothers
attackwoodproducts(HaackandSlansky 1987). Such lifehistoryattributesmake
beetlesverygoodcandidatesto be associatedwithwoodarticlesof all types,especially
whenbark isstillattached. Mostof the HeteropteraandOrthopteraprobablyoccurredas
hitchhikers with the commodities as a result of handling practices and were not directly

, associatedwiththewoodarticles.
B

The relative ranking Of interceptions by insect order was rather similar among the
majorworldregions(Table2). In all regions,coleopteranswere the mostcommonly

intercepted insectorder. Isoptera,Heteroptera,or Hymenopterawere the nextmost
commonlyinterceptedorders.The largestnumberof insectorderswere representedby
the insectsinterceptedfromEurope(9) andAsia (8), whereasthe interceptionsfromthe
Middle East represented the fewest orders (2; Table 2).

Therewere 12 familiesof beetlesidentifiedamongthe 6465 interceptionsof
Coleoptera.The mostcommonlyinterceptedbeetlefamiliesonwoodarticleswerethe
Sco!ytidae(4321 interceptions,67% of 6465), Curculionidae(896, 14%),Cerambycidae
(766, 12%), Bostrichidae(192, 3%), and Buprestidae(143, 2%). The lessfrequently
intercepted beetle families included the Chrysomelidae (21 interceptions), Dermestidae
(3), Elateridae(6), Lyctidae(68), Platypodidae(7), Scarabaeidae(7), andTenebrionidae
(13). Similarly,the mostcommonlyinterceptedhymenopteranfamilieswere the Siricidae
(61 of 94 hymenopteraninterceptions,65%) andFormicidae(25, 27%), and the most

" Commonly intercepted lepidopteran family was the Cossidae (8 of 71 lepidopteran
•interceptions,11%). It isnosurprisethat insectsinthe abovefamilieswere commonly
interceptedonwoodarticlesgiventhat manyof theirmemberspecieshaveveryclose
associations with wood. Most of the intercepted scolytids were true bark beetles, which
liveunderthe bark,ratherthanthosescolytidsknownas ambrosiabeetles,whichtunnel
intowood. The scolytidsmadeup62% of all insectinterceptionsand67% of the beetle
interceptions. True bark beetles are among the first insects to attack the trunks and
branchesof newlyfelledtrees(HaackandSlansky1987). Giventhatsolidwoodpacking
materials like crating and dunnage are often made from recently cut trees and that often
notallbarkis removed,it islogicalthat scolytidswilldominatethe listof intercepted
insects on wood articles.

• Forthe 1985-1998period,the mostcommonlyinterceptedbeetlegenera inthe
families Bostrichidae, Buprestidae, Cerambycidae, Curculionidae, and Scolytidae are
listedinTable3. The interceptedbostrichidsrepresentedninegeneraof whichthe three
mostcommonwere, indecreasingorder,Stephanopachys,Sinoxy/on, and

,
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. HeterobOstrychus. Similarly,of the sevengenera of interceptedbuprestidsthe fourmost
commonwereAgrilus, Melanophila, Chrysobothns, andAnthxia. Of 42 generaof
interceptedcerambycids,the 12 mostcommonwere Monochamus, Ceresium,
Xylotrechus,Hesperophanes, Anoplophora, Phymatodes, Saperda, Trachyderes,
Callidium,Lamia, Batocera, andCallidiellum. Of 41 generaof interceptedcurculionids,
the 5 mostcommonwerePissodes, Hylobius, Sitona, Curculio, andApion. Of 38 genera
of interceptedscolytidsthe 15 mostcommonwere Pityogenes, Orthotomicus, Ips,
Hy/urgops,Hy/urgus, Hypothenemus, Tomicus, Dryocoetes, Hypocryphalus, Hylastes,
Sco/ytus,_Taphrorychus, Crypturgus, Polygraphus, and Phloeosinus.

Forthosescolytidsthatwere identifiedto the specieslevel,the 25 mostcommonly
intercepted species are listed in Table 4. Each of these 25 bark beetle species has a

, relativelylargenativegeographicrange,typicallycoveringmuchof EuropeandAsia
(WoodandBright1992). Notsurprisingly,interceptionsofeach species,especiallythe
top 10, haveoriginatedfromseveralcountries(Table4). For example,Pityogenes
chalcographuswas intercepted452 timesonwood articlesfrom25 differentcountries

dudng theperiod1985-1998. In mostcases, Italy,Spain,Belgium,or Germanywere the
leadingsourcesforeach of these25 scolytids(Table4).

Of the 25 scolytidsthathavemostfrequentlybeen interceptedinthe US (Table4),
onlyTemicuspiniperda andPityogenes bidentatus havedefinitelybecomeestablishedin
the US (Haackand Kucera1993, Hoebeke1994, Mattsonet al. 1994). Bycontrast,
some less frequently intercepted exotic scolytids have recently become established in the
US. Forexample,althoughtherewere nointerceptionsof Hylastesopacus duringthe

, period1985-1998, thispine-and spruce-feedingbark beetleis nowknownto be
established in the northeasternUS (Wood and Bright 1992, Rabagliaand Cavey 1994).
Such findings indicate that the rate of interception is not always an accurate indication of
which exoticswill become established. It should also be noted that the native range of
Dryocoetes autographus is circumpolar, being found in Europe, Asia, and North
America, including the US. Sothe interceptions of Dryocoetes autographus that are
listed in Table 4, represent beetles from outside North America.

Althoughonly2 of the25 scolytidslistedinTable4 havebecomeestablishedin
the US, at least9 of these25 specieshavebecomeestablishedinothercountriesoutside
theirnativerange(Marchantand Borden1976, Wood andBright1992):Pityogenes
chalcographus (introducedintoJamaica),Orthotomicus erosus (Chile,Fiji,South
Africa),Hy/urgus ligniperda (Australia,NewZealand, SouthAfrica, Brazil,Chile,
Uruguay),Hy/astes ater (Chile,SouthAfrica), Polygraphus poligraphus (SouthAfrica),
Dryocoetes autographus (Brazil),Pityogenes bidentatus (Madagascar),Phloeosinus
rudis (France),Orthotomicus ladcis (Chile). Of the 10 scolytidsthat havebeen
introducedintoother countries,eightusepine (Pinus) as their primaryor secondary
hostfor breeding(Table4), andpinesare eithernativeor have alsobeen introducedin
eachof the above recipientcountries.

,
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Geographic Origins of Insects Intercepted on Wood Articles entering the US
As mentioned above, insectswere interceptedonwood articlesfrom95 different

countriesduringthe years 1985-ol998 (Table1). At leasta few insectswere intercepted
onwoodarticlesfromeverymajorworldregionor continent(Tables2, 5), likelyreflecting
the largenumberof countriesthatexportto the US. For example,in 1998, the US
importedarticlesfromat least180 differentcountries(US Bureauof the Census1999).
Foreachof the 12yearsduring1985-1996, Europerankedfirstas the sourcefor mostof
the insectsinterceptedonwoodarticlesinthe US, withAsiasecond,andSouthAmedca
typicallythird(Table5). However,in 1997 and 1998, Asiawasthe leadingsourcefor
insectsonwoodarticles,withEuropesecond,CentralAmericathird,andSouthAmerica
fourth(Table5). Overall,forthe entire1985'1998 period,66% of the insectinterceptions
On wood articles originated from Europe, 21% from Asia, and 5% from South America
(Table5)_ Notethatwe consideredRussiaas partofAsia inouranalysisgiventhatmost
of the Russian interceptions originated from ports in Siberia. It is important to note that
during the 1990s, the interception rate for Asia was steadily increasing compared with

Other world regions, and that Asia ranked first starting in 1997. The rapid increase in the
numberof interceptionsfromAsia isprimarilydue to moreinterceptionsfromChinaand
Russiain recentyears (Table6). The suddenriseinthe numberof interceptionson
woodarticlesfromChinaand Russiais likelya reflectionof the dramaticincreasein

' imports to the US from these two countries (Table 7). For example, from 1985 to 1998,
Chinamovedfrom18thplaceto 4 th place asa percentageof total US imports.

As forthe 95 individualcountriesfromwhichinsectswere interceptedonwood
articles,mostofthe 6952 interceptionswere fromItaly(21%), followedindecreasing
order by Germany, China, Spain, Belgium, France, India, United Kingdom, Russia, and

" Brazil(Table6). Duringthe period1985-1998,the annualinterceptionrateforthe
Europeancountriestendedto decrease,whileit increasedforChinaandRussia(Table
6). Inthe case of China,it representedonly1.2%of all interceptionsin 1985 but
represented11.2% of all interceptionsin 1995, 21.2% in1996, 28.6% in 1997, and43:5%
in 1998 (Table 6). Much of the dramatic increase in the number of interceptions from• . .

Chinain 1997 and 1998 isa directresultof muchcloserinspectionof woodarticlesfrom
' ChinaoncetheAsian Ionghornedbeetle,Anoplophora glabripennis, was discoveredin

New York in 1996.

. Eachof the 10 countrieslistedin Tables6 and 7 are major tradingpartnerswith
the US. Forexample, in 1998, China ranked 4 th in total value of all general imports to the
US behind Canada (1st), Japan (2nd), and Mexico (3rd).Similarly,in 1998, Germany
' ,th th th

ranked.5m, United Kingdom was 6th, France was 8 , Italywas 10 , Brazilwas 16 ,
•BelgiumWas 21 st, Indiawas 23re'Russiawas 27th,and Spainwas 29 th (US Bureauof the
Census 1999). Generally, as imports increase from a particular country, there willbe a
concomitantincreaseinthe riskof receivingmoreexoticpestsfrom thatsamecountry.
.However,the type of cargo surely influences the numbers and types of any associated
pests. Forexample,the mostcommoncategoriesof US importsare roadvehicles,
electrical machinery and appliances, omce machines and computers, and petroleum (US

,
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. Bureauof the Census1999). Giventhatwoodarticlesare lessfrequentlyassociatedwith
the above types of products, then countries that export pnmarilythe above types of
productsto the US (e.g., Japan and SaudiArabia)will likelyshipfewer wood-associated
insects.

Detailedinformationon the numbersand kindsof insectsthathave been
interceptedon wood articlesfrom each South American country is given in Table 8.
Insects were intercepted from all SouthAmerican countries except for French Guiana and
Paraguay: US imports from South America were highest for Brazil and Venezuela, and
lowest for French Guiana and Paraguay (see Table 7 and footnotes therein). The South
American products that Weremost commonly associated with intercepted insects were
tiles, leather, doom, and lumber.

J

Wood Articles Associated with Insect Interceptions
When consideringallthe differenttypesof woodarticlesassociatedwithworld

trade,cratingand dunnagewere the twowood articlesmostoften associatedwithinsect
interceptionsinthe US (Table9). Overall,45% ofthe 6952 interceptionswere reported
on crating, 33% on dunnage, and 6% on pallets. Together these three categories of
woodarticlesrepresented84% of the total. Nearly10% of the woodarticleswere
classifiedsimplyas "wood"andso couldnotbe furtherclassified.Some of the other

' typesofwoodarticlesonwhichinsectswere foundincludedlivetrees,logs,lumber,
poles,andwoodenware. The higherinterceptionratesoncratinganddunnageprobably
reflectthe greaterease andthoroughnesswithwhichinspectionscan be madeonthese
twoclassesof woodarticlescomparedwithothertypessuchas pallets.

• When the insectinterceptiondata were viewedby worldregion(Table2), crating
had the mostinterceptions(exceptinAfrica),dunnagewas typicallysecond,and pallets
were usuallythird(Table2). For the 10 countriesfromwhichthe mostinterceptions
;weremade(Table 6), cratingwas the mostinsect-infestedtype ofwood articlefrom

" Italy, China, Spain, India,and Brazil,whereas dunnagewas the numberonesourceof
• insectsfor importsfrom Germany,Belgium,France,United Kingdom,and Russia. The

mostcommontypes of cargoassociatedwiththese insectinterceptionswere tiles,
, marble,and granitefrom Italy;steelandmachineryfrom Germany; iron,machinery,tiles,

and woodenware from China; tiles, marble, and granite from Spain; steel from Belgium;
steel from France; ironware and machine parts from India; steel from the United Kingdom;

i aluminum from Russia; and doors and tiles from Brazil.

ExplainingTrends in the InterceptionData
The yearlynumberof insectinterceptionsonwoodarticlesgenerallydecreased

during the years 1985 to 1996 and then increased again in 1997 and 1998 (Table 5). At
•first such a pattern seems unusual given that total imports to the US have increased

,_

everYyearduringthisperiod(Table7, bottomrow). However,thereare several
important reasons for the observed trends. The most significant change, we believe,
has been inthe kindof packingmaterialsused byforeignexporters. AsAPHIS
inspectorsinthe US becameincreasinglyefficientat targetinghigh-riskcargoand

6
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" detectingwood-boringpests in the 1970s and 1980s, US importerspaid in both
fumigationcostsand delaysof the infestedcargo. Undersuchcircumstances,
impOrters would typically complain to their export shippers and possibly threaten to use
differentsuppliersto avoidthe additionalcostsof fumigation. Probablyas a resultof
such importer pressure, many exporters switched to older or kiln-dried wood, metal, and
othernon-woodmaterialsfor supportingand packingthe cargo. Consequently,the
volumeof US importswithassociatedwoodthatwas suitablefor insectsurvival
declined through the 1980s and 1990s, contributing to a similar decline in pest
interceptions through 1996.

Anotherimportantfactorto consideristhe dramaticincreasein US importsof
. perishablegoodsduringthe 1980s and 1990s,whichfar exceeded increasesintheJ

numberof APHIS inspectorsat US ports-of-entry.Becauseof theirperishablenature,
goodslikefreshfruit,vegetables,andcut flowersgenerallypresenta higherriskfor
pest introductionandthuscommandmore immediateattentionbyAPHIS inspectors
.thandoes nonperishablecargothat is simplyassociatedwith solidwood packing(e.g.,
steel,tiles,heavyequipment,and quarryproducts).At mostUS ports,inspectionsof
these higher priority items may have reduced the time available to conduct thorough
inspectionsof woodarticlesand therebycontributedto the generaldecline ininsect
interceptionsonwood articlesfrom 1985 to 1996.

Another event contributing to reductionS in insect interceptions on wood articles,
especially in 1996, was a change in US import regulations for wood articles in late 1995
(USDAAPHIS 1995). Thisregulationdealtwiththe importationof logs,lumber,and
other unmanufactured wood articles into the US, and required that all unmanufactured
solidwood itemsbe "totallyfree frombarkandapparentlyfree fromlive plantpests"or
be certifiedas treatedfor woodpestsby the exportingcountry. Since this regulation
becameeffectiveinAugust 1995, pest interceptionsfromwood articlesdecreased

substantiallybecause(1) APHIS inspectorsnowonlyneededto find bark ratherthan a
live insectto requiretreatment(usuallyfumigation),and (2) compliancewiththe

' regulation by most shippers significantly reduced the incidence of those insects that
require barkfortheirsurvival,such as barkbeetles.

• One last importantevent that influencedthe overallinterceptionpatternwas the
• discoveryof theAsian cerambycidAnoplophora glabnpennis in NewYork in1996 and
•thenagainin Illinoisin 1998 (Haacket al. 1997, Polandet al. 1998). As a resultof the
1996discoveryofA. glabripennis, APHIS greatlyincreaseditsintensityof inspectionof
woodarticlesstartingin 1997. Wood articlesfromAsiawere oftentargetedforcloser
inspectiongiventhatA. glabnpennis is nativeto Chinaand Korea. As a resultof these
closerinspections,especiallyfor woodarticlesfromChina,the annual insectinterception
rate increased substantially in 1997 and 1998. Hopefully, the interception rate will again
declinein 1999 andbeyond,giventhatAPHIS imposedstricterregulationsonwood
articlesfromChina,beginninginJanuary1999(USDAAPHIS 1998). As of thetimeof
thiswriting(May2000), the USDA APHIS insectinterceptiondatabase,whichisnearly

. completefor 1999, listsonly192 interceptionsof insectsonwoodarticles(comparedwith
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611 in1998). Of these192 interceptions,only20 were fromChina(orabout10% of the
192interceptions)andso itappearsthatexportersinChinahavegreatlyreducedthe
numberof insectsassociatedwithwoodarticles.

Conclusion
Overall,it isinevitablethatmorepestswillinadvertentlybe movedfromcountryto

country as a result of world trade and tourism. To reduce such risks, all countries should
improvetheirsystemsof inspection,regulatorytreatments,surveymethods,and
managementefforts. Moreover,moreresearchshouldbe focusedon riskassessment,
mitigation methods, and alternative packing materials (Morrell 1995, Morreil and Filip
1996, Ruesinket al. 1995, US Congress1993). For example,the InsectandDisease
StudyGroupof the NorthAmericanForestryCommissionhasdevelopeda project

'entitled"The ExoticForestPest InformationSystemfor NorthAmerica." Thisprojectis
aimed at developing an internet site that identifies exotic insects, mites and pathogens
withpotentialto causesignificantdamage to NorthAmericanforestresources(see:http://
www.exoticforestpests.org). In addition, stricter regulations on solid wood packing
materials,aswere recentlyimposedon Chinaby the US (USDAAPHIS 1998), shouldbe
considered by all countries. At this time, USDA APHIS and Forest Service are preparing
new worldwide regulations on solid wood packing materials. One document, which is

• entitled"PestRiskAssessmentfor Importationof SolidWood PackingMaterialsintothe
•UnitedStates,"shouldbe availableforpubliccommentduringthe secondhalfof 2000.
Evenif stricterregulationsare imposedonsolidwoodpackingmaterials,new
introductionsof wood-associatedpestswilllikelycontinue,althoughat a reducedlevel.
Therefore,wheneverpossible,countriesshouldemployearlydetectionprogramsfor high-
riskexoticpestsfollowedbyaggressiveeradicationeffortsto preventor reduce
widespread infestations.
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Table i. Number of insect interceptions, insect families, insect genera, and relative ranking for the
regions or continents of origin for insects intercepted on wood articles at US ports-of-entry, 1985
to 1998, by insect order (Source: USDA APHIS database, Riverdale, Maryland).

All interceptions(1985-1998)
Insect No. of No. of
order interceptions countries Worldre.qionof origin(highestsourceto lowest)*
Coleoptera 6465 85 Europe> Asia> SA > CA > Africa> Car > ME > Oceania
Collembola 1 1 SA
Diptera 14 7 Europe= Asia> Car > CA
Heteroptera 176 22 Europe> Asia > SA > CA > Africa> Car

Homoptera 15 10 Asia> Europe> CA = SA
Hymenoptera 94 . 23 Europe> Asia > CA > Oceania > SA = Africa
Isoptera 93 31 SA > Asia > Europe> CA > Africa> Car > Oceania
Lepidoptera 71 30 Europe> Asia > CA > Africa> SA > Car > Oceania

_ Orthoptera 17 9 CA > Europe> SA > Car = Africa
Phasmidao 1 1 Europe
Thysanoptera 5 3 "Asia> Europe= Africa
All insects 6952 95 Europe> Asia > SA >CA > Africa> Car > Oceania> ME
*Asia= AsiancountriesplusRussia(Russiaincludesall recordsfor.the formerSovietUnion);CA =
CentralAmericaincludingMexico;Car = CaribbeanIslands;ME = MiddleEast;Oceania = Pacificislands,
Australia,and New Zealand;.SA = SouthAmerica.

Table 2. Number of insect interceptions on crating, dunnage, pallets, and wood/lumber at US
ports-of-entry, and relative ranking of the insect orders intercepted from each world region, 1985-

1998, by continent or world region of origin (Source: USDA APHIS database, Riverdale, Maryland).
Regionof 1985-98 Numberof interceptions .
origin * total Crating Dunnage Pallets Intercepted insect orders (most to least)**
Africa 91 26 28 0 Col > Lep> Het = Iso > Hym= Thy = Orth
Asia 1478 634 377 65 Col > Hym > Lep > Iso > Het >Hom > Dip > Thy

• CentralAmerica 196 36 9 1 Col > Lep > Iso = Orth > Hym > Het >Hom
Caribbean 26 5 2 2 Col > Iso • Dip= Lep > Het = Orth
Europe 4609 2245 1687 260 Col >Het >Hym >Lep>lso >Dip=Orth>Thy>Phas
MiddleEast 11 4 2 1 Col > Iso
Oceania 12 3 2 0 Col > Hym= Iso > Lep

•SouthAmerica 363 174 74 49 Col > Iso > Het = Lep> Orth> Collembola
• Unknownori.qin166 11 119 5 Col > Iso > Hym>Het = Lep = Orth= Dip

• Asia includes Russia (Russia includes all records for the former Soviet Union); Central America includes
Mexico; Oceania includes all Pacific islands, Australia, and New Zealand.
• *Insect orders: Col = Coleoptera; Dip = Diptera; Het = Heteroptera, Hom = Homoptera, Hym =
Hymenoptera, Iso = Isoptera, Lep = Lepidoptera, Orth = Orthoptera, Phas = Phasmida, and Thy =
Thysan0ptera.
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. Table 3. Most commonly intercepted genera of Bostrichidae, Buprestidae, Cerambycidae,
Curculi0n!dae, and Scolytidae on wood articles at US ports-of-entry during 1985-1998, including
number of interceptions, number of countries of origin, and the four countries from which the
most interceptions were made (Source: USDA APHIS database, Riverdale, Maryland).

No of No. of No. of
inter- countries world

Insec,t genus ceptions of origin regions Top 4 countriesof oriqin(hiahto low)
Bostrichidae

Heterobosttychus 22 9 5 Thailand,India,Peru,SouthAfrica
Sinoxy!on 56 8 3 India,Pakistan,Venezuela,Singapore.
Stephanopachys 86 8 4 Spain,Italy,Chile,France

Buprestidae
_. Agnlus 31 ' 7 2 Belgium,Germany,France, India

Anthaxia 6 4 2 Spain,Russia,Turkey, UnitedKingdom
. Chrysobothris. 17 9 5 Mexico,Spain, China, Italy

MelanoPhila 30 8 2 Spain,Greece, Italy,Turkey
Cerambycidae • -

" Anoplophora 28 1 1 China
Batocera 7 3 1 China, India,Japan '

. Callidiellum 5 2 1 Japan,'China
Callidium 12 6 2 Germany,Spain,China, Japan
Ceresium 101 4 3 China, Korea,Japan
Hesperophanes 36 4 1 China, India,Ukraine
Lamia 10 3 1 Italy,France, Greece

? Monochamus 266 25 5 China, Italy,Russia,Spain
Phymatodes 23 9 3 Belgium,Spain, Germany,India
Saperda 15 7 2 Italy,Germany,Russia,
Trachyderes .15 1 1 Brazil
Xylotrechus 99 18 2 China,Germany, Italy,Belgium

Curculionidae
Apion 25 1 1 Italy

. Curculio 153 33 6 Italy,Germany,CostaRica,China
I-lylobius 178 18 2 Germany,UnitedKingdom,Belgium,Italy
Pissodes 288 22 4 Italy,UnitedKingdom,Germany,Spain
Sitona 159 6 2 Italy,France

" Scolytida e
. Crypturgus 50 12 3 Portugal,Spain,Germany,France

• ' .Dryocoetes i30 " 17 3 China,Germany, Belgium,Italy
.. Hylastes 92 15 6 Spain,Germany,UnitedKingdom,Portugal

Hylurgops 278 20 3 Germany,Belgium,UnitedKingdom,Russia
•. Hylurgus 206 12 4 Italy,Portugal,Spain,Chile

Hypocryphalus 95 7 3 India,China, Brazil,Japan
Hypothenemus 155- 26 6 India,Brazil,Venezuela, Nigeria
Ips 417 29 4 Italy,Germany,Spain,Belgium
Orthotomicus 442 24 4 Spain,Italy,China, France
Phloeosinus 43 6 4 Japan,China, Korea,Mexico
Pityogenes 535 29 4 Germany,Italy,Russia,Belgium
Polygraphus 49 12 3 Italy,Germany,Russia,Belgium

• Scolytus 83 18 4 Belgium,France, Italy,China
•" Taphrorychus 58 9 3 Belgium,Germany, France,Turkey

Tomicus 150 21 3 France, UnitedKingdom,Italy,Spain

• s
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Table 4. Top 25 most commonly intercepted scolytids on wood articles at US ports-of-entry
•during 1985-1998, including number of interceptions, number of countries of origin, principal host
genus, and the four countries from which the most interceptions were made (Source: USDA APHIS
database, Riverdale, Maryland).

No of No. of Common
inter- countries host tree

.Scolytidspecies ceptions oforigin genera Top 4 countriesof origin(highto low)
Pityogenes chalcographus* 452 25 Picea, Pinus Germany,Italy,Russia,Belgium
Orthotomicuserosus* 381 19 Pinus Spain, Italy,China, Portugal
/-ly/urgopspalliatus 257 18 Abies Germany,Belgium,Italy,UnitedKingdom
/ps typographus 214 21 Picea Italy,Germany,Russia,Belgium
Hy/urgus ligniperda* 167 12 Pinus Italy,Portugal,Spain,Chile
/ps sexdentatus 136 10 Pinus Italy,Spain,France, Belgium
Tomicuspiniperda* 120 17 Pinus France, UnitedKingdom,Spain,Italy

_,Hy/astesater* 44 8 Pinus Spain,Germany,UnitedKingdom,France
Polygraphuspoligraphus* 37 7 Picea Italy,Germany,Russia,Belgium
Dryocoetes autographus*_ 35 11 ° Picea, Pinus Belgium,Italy,Germany,UnitedKingdom
Pityogenes bistndentatus 32 7 Pinus Spain,Italy, France,Turkey
Pityogenes bidentatus* 23 6 Pinus France,Spain,Germany, Italy
.Taphrorychusbicolor 22 5 Fagus Belgium,Germany,Finland,France
Phloeosinus rudis* 21 1 Chamaecypads Japan
Orthotomicus lancis* 21 8 Pinus Italy,France,Germany,Spain
Crypturgus mediterraneus 19 5 Pinus Portugal,Spain,Italy,France

• /ps acuminatus 17 7 Pinus, Picea Italy,Spain, France, Russia
Taphrorychus vi/lifrons 16 4 Quercus Belgium,France, Germany,Latvia
/-/y/astesattenuatus 16 6 Pinus Spain,Portugal,SouthAfrica,Italy
Sco/ytus intricatus 12 4 Quercus Germany,Belgium,Italy,France
Hylesinus varfus 11 3 Fraxinus Belgium,UnitedKingdom,Italy
Pityokteines spinidens 11 5 Abies Italy,France, Germany,Russia
Carphoborus minimus 10 3 Pinus Spain,Turkey, Italy

' Crypturgus cinereus 10 3 Abies Germany,Spain,Belgium
Pityophthorus pib/o.qraphus 10 4 Picea Italy,Germany,France, Netherlands
*Speciesmarkedwithan * have been introducedintoothercountriesoutsidetheirnativerange.-
_l)ryocoetes villosus has been synonymizedwithDryocoetes autographus (Woodand Bright1992),
thereforeinterceptiondataforDryocoetes villosus was added to Dryocoetes autographus.

• .

Table 5. Number of insect interceptions on wood articles at US ports-of-entry for the years 1985-
i998 by world region of origin (Source: USDA APHIS database, Riverdale, Maryland).
Regionof Numberof insectinterceptions . 85-98
origin* '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96 '97 '98 Total

•Africa- 6 4 9 4 4 5 9 3 5 6 1 4 23 8 91
, Asia 85 111 71 53 53 22 20 37 71 148 208 68 197 334 1478

Cen.America 9 10 8 6 7 3 8 8 15 11 12 7 43 49 196
Caribbean 2 3 4 1 3 1 3 0 2 2 2 1 0 2 26
Europe 745 613 509 431 408 209 251 234 322 236 220 88 152 191 4609
MiddleEast 1 0 0 0 1 0 1 1 3 0 1 1 1 1 11
Oceania 0 0 1 0 1 1 1 2 0 0 0 3 1 2 12
S. America 32 59 53 38 28 8 7 20 24 30 13 5 30 16 363
Unknown 16 33 22 11 6 7 18 9 7 10 6 2 11 8 166
AII countdes 896 833 677 544 511 256 318 314 449 443 463 179 458 611 6952
*VVoddregionsdefinedas statedinTable 2_
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Table 6. Number of insect interceptions on wood articles at US ports-of-entry for the years 1985-
1998 forthe top 10 countries from which the most interceptions were made (Source: USDA APHIS
database, Riverdale, Maryland).
Countryof Numberof insectinierceptions 85-98
origin '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96 '97 '98 Total
Italy 240 139 146 152 185 57 53 75 139 59 49 43 57 96 1490

• Germany 147 138 69 67 67 45 46 31 48 45 43 13 11 21 791
China 11 10 5 8 3 3 2 14 33 37 52 38 131 266 613
Spain 121 93 128 89 19 13 11 17 19 16 13 14 26 0 602
Belgium _61 93 43 27 39 26 47 33 25 11 18 2 11 9 445
France 45 26 27 27 32 14 27 10 21 18 29 4 13 9 302
India 33 41 27 15 32 9 3 12 17 9 24 5 16 17 260
UK • 25 14 28 12 18 13 22 27 26 18 19 0 3 3 228
Russia 0 8 10 6 4 2 3 3 11 50 72 20 13 13 215

_Brazil 10 , 30 27 !9 7 7 4 15 18 18 9 1 5 5 175

Table 7. Value of all general imports to the United States from 10 selected countries for the yearn
1975, 1985, and.1990 to 1998. Dollar values are not adjusted for inflation to any specific year.
Value of all general imports from the South American countries to the US for 1998 are listed in a
footnote below.*

US Importsin Billionsof Dollars**
Country 1975 1985 1990 1991 1992 1993 1994 1995 1996 1997 1998
Italy 2.6 9.7 12.7 11.8 12.3 13.2 14.7 16.3 18.3 19.4 21.0
Germany 5.4 20.2 28.1 26.1 28.8 28.6 31.7 36.8 38.9 43.1 49.8
China . 0.3 3.7 15.2 19.0 25.7 31.5 38.8 45.5 51.5 62.6 71.2
Spain 0.8 2.5 3.3 2.8 3.0 3.0 3.6 3.9 4.3 4.6 4.8
Belgium 1.2 3.4 4.6 3.9 4.5 5.1 6.3 6.1 6.8 7.9 8.4
France 2.2 9.5 13.1 13.3 14.8 15.3 16.8 17.2 18.7 20.6 24.1
India 0.5 2.3 3.2 3.2 3.8 4.6 5.3 5.7 6.2 7.3 8.2

• UnitedKingdom 3.8 14..9 20.3 18.4 20.1 21.7 25.1 26.9 29.0 32.7 34.8
Russia 0.3 0.4 1.1 0.8 0.7 1.7 3.2 4.0 3.6 4.3 5.7
Brazil 1.5 7.5 8.0 6.7 7.6 7.5 8.7 8.8 8.8 9.6 10.2
All countries 96.9 345.3 495.0 487.1 532.7 580.5 663.8 743.4 795.3 870.7 913.8
• .Valueof 1998 importsto the US in billionsof dollars:Argentina(2.25), Bolivia(0.22), Chile(2.45),
Colombia (4.65), Ecuador (1.76), French Guiana (0.003), Guyana (0.14), Paraguay (0.03), Peru (2.00),
Suriname (0.11), Uruguay (0.26), Venezuela (9.28).

•" **Source:US Bureauof the Census, "StatisticalAbstractof the UnitedStates"fortheyears 1976to 1999.

Table 8. Number and kinds of insects intercepted on wood articles from South American
• countries at US ports-of-entry for the combined period of 1985-1998 (Source: USDA APHIS
database, Riverdale, Maryland).
Country Insect order Insect family Most commonly intercepted genera or species I

Argentina (28)* Coleoptera (4)* Cerambycidae (2)* Lamiinae
Curculionidae (1) Heilipus
Scolytidae(1) Hypothenemus

Isoptera(24) Kalotermitidae(24) Cryptotermes, Incisitermes, Neotermes

Bolivia(2) Coleoptera(2) Curculionidae(1) Zygops
Scolytidae(1) Hy/astes
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Table 8, centiqued

Brazil (175) Coleoptera (157) Bostrichidae (11) Amphicerus, Xylopsocus capucinus
Cerambycidae(21) Trachyderes
Curculionidae(5) Catolethrus, Cossonus, Marshallius

.. Lyctidae(56) Lyctus
. Platypodidae(1) Tesserocerus

Scolytidae(63) Coccotrypes, Hypothenemus
Collembola(1) Sminthuridae(1) Identifiedto familylevelonly
Heteroptera(5) Aradidae(1) Neuroctenus punctulatus

Lygaeidae(3) Minthea rugico//is
- Miridae(1) Identifiedto familylevel only

Isoptera(7) Kalotermitidae(4) Cryptotermes, Incisitermes
- Rhinotermitidae(2) Coptotermes

Termitidae(1) Nasutitermes
• Lepidoptera(3) Noctuidat_(1) Identifiedto familylevelonly

Oecophoridae(1) Identifiedto familylevel only
. Psychidae(1) Identifiedto family level only,.

•" Orthoptera(2) Gryllidae(2) Gryllus

Chile(36) Coleoptera(34) Bostrichidae(2) Stephanopachys
Buprestidae (1) Identified to family level only
Curculionidae (1) Identified to family level only

. Scolytidae(30) Hylastes ater, Hylurgus ligniperda
Hymenoptera(1) Apidae (1) Apis

' Lepidoptera (1) Cossidae (1) Identified to family level only

Colombia(18) Coleoptera(14) Cerambycidae(2) Euryscelis suturalis, Placostemus
Curculionidae (1) Identified to family level only

• Lyctidae(2) Lyctus simplex
Platypodidae (1) Identified to family level only
Scolytidae (7) Hypothenemus
Tenebrionidae (1) Blapstinus

Heteroptera (2) Lygaeidae (1) Minthea rugicollis
Miridae(1) Identifiedto familylevelonly

. Homoptera (1) Aphididae (1) Identified to family level only
• • Isoptera(1) Kalotermitidae(1) Cryptotermes

' -Ecuador.(9) Coleoptera(4) Bostrichidae(1) Heterobostrychus aequalis
•. Curculionidae(1) Identifiedto familylevelonly

Tenebrionidae(2) Blapstinus
. Heteroptera(1) Miridae(1) Identifiedto family levelonly

Homoptera(1) Aphididae(1) . Identifiedto family levelonly
Isoptera(2) Kalotermitidae(1) Cryptotermes

" Rhinotermitidae(1) Heterotermes
Lepidoptera(1) Pyralidae(1) Identifiedto family levelonly

Guyana(8) Coleoptera(8) Buprestidae(1) Chrysobothns
• Curculionidae(1) Pe/tophorus

Platypodidae(1) Platypus
Scolytidae(4). Hypothenemus

.
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. Table 81continued

Peru (9)Coleoptera (7) Bostrichidae(3) Heterobostrychus aequalis
Curculionidae(1) Identifiedto familylevelonly
Scolytidae(3) Hypothenemus, Phloeosinus

Homoptera(1) Cicadellidae(1) Identifiedto familylevelonly
Isoptera(1) Kalotermitidae(1) Cryptotermes

Suriname(3) Coleoptera(3) Cerambycidae(1) Identifiedto familylevelonly
• _ Scolytidae(2) Hypothenemus

Uruguay(12) Coleoptera(6) Curculionidae(2) Pissodes
Scolytidae(4) Hylurgus ligniperda

Isoptera(6) Kalotermitidae(6) /ncisitermes modestus, Neotermes, Rugitermes

Venezuela (55) Coleoptera(55) Bostrichidae(7) Sinoxy/onconigemm
• Buprestidhe(1) Chrysobothds

• Cerambycidae(3) Plagionotus
Chrysomelidae(1) A/tica

" Curculionidae(5) Cryptorhynchinae
Lyctidae(2) Identifiedto familylevelonly
Scolytidae(35) Coccotrypes, Hylurgus ligniperda, Hypothenemus
Tenebrionidae(1) Blapstinus

.

' SouthAmerica Coleoptera(8) Bostrichidae(4) Heterobostrychus aequalis, Sinoxylon conigerum
(countryunknown) Cerambycidae(2) Trachyderes.
(8) Scolytidae(2) Coccotrypes, Hypothenemus
*Totalnumberof interceptionsat the country,order,or familylevel.

Table 9. Number of insect interceptions on wood articles at US ports-of-entry for the years 1985-
1998 that were specifically recorded on or in crating, dunnage, or pallets (Source: USDA APHIS
database, Riverdale, Maryland).

Numberof insectinterceptions
Wood article '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96 '97 '98 Total
Crating . 479 398 366 327 293 110 110 122 222 168 184 86 126 147 3138
Dunnage 275 326 227 154 187 120 162 140 147 189 180 34 106 65 2312
Pallets 77 61 55 35 10 11 8 18 20 14 29 14 13 18 383

• ,
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