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Exotic bark- and wood-boring Coleoptera in the
United States: recent establishments and
interceptions!

Robert A. Haack

Abstract: Summary data are given for the 25 new species of exotic bark- and wood-boring Coleoptera first reported in
the continental United States between 1985 and 2005, including 2 Buprestidae (Agrilus planipennis and Agrilus prionurus),
5 Cerambycidae (Anoplophora glabripennis, Callidiellum rufipenne. Phoracantha recurva, Sybra alternans, and Tetrops
praeusta), and 18 Scolytidae (Ambrosiodmus lewisi, Ewwallacea fornicatus, Hylastes opacus, Hylurgops palliatus,
Hylurgus ligniperda, Orthotomicus erosus, Phloeosinus armatus, Pityogenes bidentaius, Scolytus schevyrewi, Tomicus
piniperda, Xvleborinus alni, Xyleborus atratus, Xyleborus glabratus, Xyleborus pelliculosus, Xyleborus pfeilii, Xyleborus
seriatus, Xyleborus similis, and Xylosandrus mutilatus). In addition, summary interception data are presented for the
wood-associated beetles in the families Bostrichidae, Buprestidae, Cerambycidae, Curculionidae, Lyctidae, Platypodidae,
and Scolytidae, based on the USDA Animal and Plant Health Inspection Service “Port Information Network™ database
for plant pests intercepted at US ports of entry from 1985 to 2000. Wood-associated insects were most often intercepted
on crating, followed by dunnage and pallets. The five imported products most often associated with these 8341 interceptions
were tiles, machinery, marble, steel, and ironware. A significantly higher proportion of the most frequently intercepted
true bark beetles have become established in the United States compared with the less frequently intercepted species.

Résumé : L'auteur présente des données sommaires au sujet des 25 nouvelles especes exotiques de coléopteres, per-
ceurs de I’écorce et xylophages, rapportées pour la premiére fois sur le continent américain de 1985 a 2005, incluant
deux buprestidés (Agrilus planipennis et Agrilus prionurus). cing cérambicidés (Anoplophora glabripennis, Callidiellum
rufipenne, Phoracantha recurva, Sybra alternans et Tetrops praeusta) et 18 scolytidés (Ambrosiodmus lewisi, Euwalla-
cea fornicatus, Hylastes opacus, Hylurgops palliatus, Hylurgus ligniperda, Orthotomicus erosus, Phloeosinus armatus,
Piryogenes bidentatus, Scolytus schevyrewi, Tomicus piniperda, Xyleborinus alni, Xyleborus arratus, Xyleborus glabra-
tus, Xyleborus pelliculosus, Xyleborus pfeilii, Xyleborus seriarus, Xyleborus similis et Xylosandrus mutilatus). De plus,
des données sommaires d’interception sont présentées pour les insectes associés au bois dans les familles des bostrichidés,
buprestidés, cérambicidés, curculionidés, lyctidés, platypodidés et des scolytidés 4 partir de la base de données « Réseau
d’information portuaire » du Service d’inspection sanitaire des végétaux et des animaux du Département de I’agriculture
des Etats-Unis pour les ravageurs des végétaux interceptés aux ports d’arrivée des Etats-Unis de 1985 2 2000. Les insec-
tes associ€s au bois ont été le plus souvent interceptés sur les emballages a claire-voie, suivis par le bois d’arrimage et
les palettes. Les cing produits importés les plus souvent associés a ces 8341 interceptions étaient les tuiles, la machinerie,
le marbre, I'acier et les articles en fer. Une proportion significativement plus élevée des vrais insectes de 1’écorce les
plus souvent interceptés se sont établis aux Etats-Unis comparativement aux espéces les moins souvent interceptées.

[Traduit par la Rédaction]

Introduction

The international movement of exotic (non-native) forest
insects is a threat to forest sustainability worldwide (Chornesky
et al. 2005). International trade, through increased volume,
speed, and number of trading partners, is the principal method
by which exotic insects are moved among countries (USDA
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APHIS 2000: National Research Council 2002). More than
2000 species of exotic insects are now established in the
United States (US) (US Congress 1993), of which about 400
feed on trees and shrubs (Mattson et al. 1994). Several ex-
otic tree-feeding insects have severely impacted forest eco-
systems throughout the US during the 1900s (Liebhold et al.
1995), while other more recent arrivals threaten to spread
nationwide, for example, Agrilus planipennis Fairmaire (Po-
land and McCullough 2006) and Sirex noctilio Fabricius
(Hoebeke et al. 2005).

Insects are often transported on commodities such as nursery
stock, cut flowers, fresh food, seed. wood packing material,
logs, and lumber (Wood 1977; Siitonen 2000; Haack 2001;
Dobbs and Brodel 2004; USDA APHIS 2004a). Wood pack-
ing material, like crating and pallets, often harbors bark- and
wood-boring insects, especially when (1) manufactured from
recently cut trees, (2) not treated with heat or chemicals, or
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(3) bark is retained (USDA APHIS 2000). Because of grow-
ing awareness of the threat posed by untreated wood packing
material, new worldwide standards for wood treatment were
recently proposed (FAO 2002) and are now being adopted
by individual countries (e.g., USDA APHIS 2004b).

The order Coleoptera (beetles) is the most commonly in-
tercepted order of insects found in association with wood
packing material. For example, Coleoptera constituted 84%
of the intercepted insects associated with wood in both Chile
(Beeche-Cisternas 2000) and New Zealand (Bain 1977) and
92% in the US (Haack 2001). It is understandable that
Coleoptera constitute the vast majority of insect intercep-
tions on wood articles considering that there are thousands
of beetle species worldwide that specialize in attacking live
trees, recently dead trees, and lumber (Haack and Slansky
1987).

Recently established Coleoptera in the US

During the 21-year period from 1985 to 2005, at least 25
species of exotic bark- and wood-boring Coleoptera were
collected or reported for the first time in the continental US
(Table 1). This list was compiled from online searches of
scientific literature databases and Internet Web sites devoted
to exotic pests as well as consultations with national insect
identifiers through September 2005. These 25 species in-
clude 2 species of Buprestidae, 5 Cerambycidae, and 18
Scolytidae. The exact year of establishment and mode of en-
try into the US are unknown for all 25 species. Nevertheless,
wood packing material was the likely pathway for many of
these species given that they are commonly intercepted in
such items. A brief summary is given below for each of
these 25 exotic beetles.

There have been many recent changes in Coleoptera tax-
onomy (Arnett et al. 2002). However, in the present paper, I
used the traditional nomenclature of the 1980s and 1990s
because it matched that used by the USDA Animal and Plant
Health Inspection Service (APHIS) when they cataloged in-
terceptions of plant pests (see next section). The major taxo-
nomic changes in Arnett et al. (2002) that are relevant to this
paper involve (1) reclassifying Lyctidae to subfamily status
(Lyctinae) within Bostrichidae and (2) reclassifying Platypodidae
and Scolytidae to subfamily status (Platypodinae, Scolytinae)
within Curculionidae.

Exotic Buprestidae

Adult Buprestidae are commonly called metallic wood
borers, and their larvae are known as flatheaded wood bor-
ers. Some species attack and kill apparently healthy trees,
but most infest weakened, recently cut, or dead trees. Larvae
of some species (e.g., Agrilus) feed almost entirely in the
cambial region, while others tunnel and feed in wood (Haack
and Slansky 1987). Two species of exotic tree-infesting bu-
prestids were first found in the US between 1985 and 2005
(Table 1). A US federal quarantine was initiated for one of
these beetles, the emerald ash borer (Agrilus planipennis).

Agrilus planipennis was first found in the US in Michigan
in 2002 (Haack et al. 2002). Surveys soon indicated that this
Asian beetle was killing millions of ash (Fraxinus) trees in
Michigan and that all native ash species appeared suscepti-
ble (Liu et al. 2003). A US federal quarantine was imposed
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on the known infested areas in 2003 (USDA APHIS 2003)
and is still in effect as of 2005. The quarantine regulated
movement of ash logs, chips, nursery stock, and firewood.
As of 2005, several isolated populations of Agrilus planipennis
had been found in the states of Indiana, Maryland, Michigan,
Ohio, and Virginia (Liu et al. 2003; Poland and McCullough
2006). Most of the newly detected infestations resulted from
inadvertent movement of infested ash firewood, logs, and
nursery stock prior to the beetles’ discovery and subsequent
quarantine. Agrilus planipennis was also discovered in On-
tario, Canada, in 2002 in an area adjacent to the Michigan
infestation (Haack et al. 2002). Efforts to contain Agrilus
planipennis are ongoing in both Canada and the US, includ-
ing removal of infested trees along with removal of a buffer of
uninfested ash trees at selected sites (Poland and McCullough
2006).

Agrilus prionurus Chevrolat was first reported in the US
in Texas in 2003 (Haack 2003). It was found attacking west-
ern soapberry (Sapindus drummondii Hook. & Arn.) trees in
urban areas of Austin, Texas. This beetle is native to Mexico
(Blackwelder 1944). Tts occurrence in Texas is thought to
have resulted from the movement of firewood from Mexico
to Texas (D. McCoy, personal communication, 2005).

Exotic Cerambycidae

Adult Cerambycidae are commonly called longhorned bee-
tles, and their larvae are known as roundheaded wood borers.
Some species feed on herbaceous vegetation or attack apparently
healthy trees, but most cerambycids attack weakened, re-
cently cut, or dead trees (Haack and Slansky 1987; Hanks
1999). Larvae of some cerambycid species feed in the cambial
region, while others feed in wood. Five species of exotic
tree-infesting cerambycids were reported as established in the
US between 1985 and 2005 (Table 1). A US federal quaran-
tine was established for only one of these five cerambycids,
the Asian longhorned beetle (Anoplophora glabripennis
(Motschulsky)). In addition, Tetropium fuscum (Fabricius) is
a European cerambycid that occurs in Canada but is not yet
known to occur in the US. It was first identified in Halifax,
Nova Scotia, in 1999 (Smith and Hurley 2000). Efforts to
eradicate 7. fuscum are underway in Nova Scotia, given that
it can attack and Kill living spruce (Picea) trees (Mushrow et
al. 2004).

Anoplophora glabripennis, a native of China and Korea,
was first found in New York City in 1996 (Haack et al. 1997).
Elsewhere in the US, established populations of Anoplophora
glabripennis were first found in urban areas of Illinois in
1998 and New Jersey in 2002 (Haack 2003). This beetle at-
tacks both stressed and apparently healthy hardwood trees in
a variety of genera such as Acer, Aesculus, Populus, Salix,
and Ulmus. Tree mortality occurs after several years of suc-
cessive attack. Given this beetle’s wide host range and ability
to kill healthy trees, a US federal quarantine was initiated in
1997 (USDA APHIS 1997). The quarantine regulated move-
ment of all potential host material and is still in effect as of
2005. An eradication program was initiated in 1997, involv-
ing cutting and chipping of all infested trees. As of August
2005, 6244 infested trees had been removed in New York,
1553 in Illinois, and 635 in New Jersey. In 2005, no infested
trees were found in Illinois; however, a few infested trees
were located in both New Jersey and New York. Elsewhere,
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Table 1. Exotic bark- and wood-feeding Buprestidae, Cerambycidae, and Scolytidae first reported to be established in the continental
United States between 1985 and 2005.

No. interceptions
(1985-2000)

First reported
or collected

First detected

Probable continent as part of

Species or country of origin  Year  State*  Species’ Genus® official survey  Reference®
Buprestidae

Agrilus planipennis Fairmaire Asia 2002 Ml 0 37/38 No 9
Agrilus prionurus Chevrolat Mexico 2003 TX 0 37/38 No 5
Cerambycidae

Anoplophora glabripennis (Motschulsky)  Asia 1996 NY 5 26/31 No 8
Callidiellum rufipenne (Motschulsky) Asia 1997 NC 13 2/16 No 5. 19
Phoracantha recurva Newman Unknown 1995 CA 0 212 No 10
Sybra alternans (Wiedemann) Asia 1992 FL 25 1/26 No 1,27
Tetrops praeusta (L.) Europe 1996 ME 0 0 No 16, 31
Scolytidae (ambrosia beetles)

Ambrosiodmus lewisi (Blandford) Asia 1990 PA 0 0/1 No 12
Euwallacea fornicatus (Eichhoff) Asia 2002 FL 0 0/6 No 5
Xyleborinus alni (Niisima) Asia 1996 WA 0 /1 Yes 20
Xyleborus atratus Eichhoff Asia 1987 TN 0 21/30 No 2,3
Xyleborus glabratus Eichhoff Asia 2002  GA 0 21/30 Yes 4,5, 22
Xyleborus pelliculosus Eichhoff Asia 1987 PA 0 21/30 No 2
Xyleborus pfeilii (Ratzeburg) Eurasia 1992 MD 0 21/30 No 20, 29
Xyleborus seriatus Blandford Asia 2005 MA 0 21/30 Yes 14
Xyleborus similis Ferrari Asia 2002 TX 0 21/30 Yes 4,23
Xylosandrus mutilatus (Blandford) Asia 2002"  MS 0 172 No 4,24, 26
Scolytidae (bark beetles)

Hpylastes opacus Erichson Eurasia 1987 NY 1 22/133 No 25
Hylurgops palliatus (Gyllenhal) Eurasia 2001  PA 283 25/309  Yes 4,15
Hylurgus ligniperda (Fabricius) Eurasia 2000"  NY 195 477242 Yes 13
Orthotomicus erosus (Wollaston) Eurasia 2004 CA 359 35/434  Yes 6, 17
Phloeosinus armatus Reitter Eurasia 1989 CA 0 26/48 No 30
Pityogenes bidentatus (Herbst) Eurasia 1988 NY 25 21/611  No 11
Scolytus schevyrewi Semenov Asia 2003" CO 0 78/92 Yes 5, 18, 21
Tomicus piniperda (L.) Eurasia 1992"  OH 145 31/182 No 7

*State abbreviations: CA, California; CO, Colorado; FL, Florida; GA, Georgia; MA, Massachusetts: MD, Maryland; ME, Maine; MI, Michigan; MS,
Mississippi; NC, North Carolina; NY, New York; OH, Ohio; PA, Pennsylvania; TN, Tennessee; TX, Texas; WA, Washington.

"Number of interceptions in the PIN database between 1985 and 2000 that were identified to the species level.

*Values represent the number of interceptions for each genus that were only identified to the genus level, e.g., “37/38” represents that 37 of the 38
Agrilus interceptions were only identified to the genus level, while 1 of the 38 interceptions were identified to species, but it was something other than A.
planipennis or A. prionurus.

*Reference: (1) Arnett et al. 2002, (2) Atkinson et al. 1990, (3) Atkinson et al. 1991, (4) Haack 2001, (5) Haack 2003, (6) Haack 2004, (7) Haack and
Poland 2001, (8) Haack et al. 1997, (9) Haack et al. 2002, (10) Hanks et al. 1998, {11) Hoebeke 1989, (12) Hoebeke 1991, (13) Hoebeke 2001, (14) ER.
Hoebeke, personal communication, 2005, (15) Hoebeke and Acciavatti 2006, (16) Howden and Howden 2000, (17) Lee et al. 2005, (18) Liu and Haack
2003, (19) Maier and Lemmon 2000, (20) Mudge et al. 2001, (21) Negrén et al. 2005, (22) Rabaglia 2003a, (23) Rabaglia 20035, (24) Rabaglia 2003¢,
(25) Rabaglia and Cavey 1994, (26) Schiefer and Bright 2004, (27) Thomas 2000, (28) Thomas 2005, (29) Vandenberg et al. 2000, (30) Wood 1992, (31)
Yanega 1996.

"Hylurgus ligniperda was first reported in 2000 but specimens had been collected in the general area as early as 1994. Scolytus schevyrewi was first re-
ported in 2003 but specimens collected in 1998 were later found. Tomicus piniperda was first reported in 1992 but specimens from 1991 were later found.
Xylosandrus mutilarus was first reported in 2002 but specimens collected in 1999 were later found.

established populations of Anoplophora glabripennis were
first found in Austria in 2001, Canada in 2003, France in

Cupressaceae and Taxodiaceae such as Chamaecyparis,
Cryptomeria, Cupressus, Juniperus, and Thuja. Established

2003, and Germany in 2004. Active eradication programs
were initiated in each of these countries (Haack 2003; Hérard
et al. 2005).

Callidiellum rufipenne (Motschulsky) is native to China,
Korea, and Japan. It primarily attacks trees in the families

populations were first detected in North Carolina in 1997
and then in Connecticut in 1999 (Maier and Lemmon 2000).
Additional populations have been detected in the nearby states
of Massachusetts, New Jersey, New York, and Rhode Island
(Lundgren 2001). Although considered a secondary pest in
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Asia, it was found attacking apparently healthy Thuja nursery
stock in Connecticut (Maier and Lemmon 2000). Elsewhere,
C. rufipenne has become established in Italy (Campadelli
and Sama 1989).

Phoracantha recurva Newman was first found in the US
in California in 1995 (Hanks et al. 1998). As of 2005, this
Australian Eucalyptus-infesting borer has only been reported
from California within the continental US. Phoracantha
semipunctata (F.), another Australian Eucalyptus-infesting
borer, is also established in California, being first found in
1984 (Scriven et al. 1986). Larvae of both Phoracantha spe-
cies feed in the cambial region of the tree, resulting in tree
death. Phoracantha recurva and Phoracantha semipunctata
have become established in several countries in Africa, Asia,
Europe, the Pacific, and South America, where eucalypts
were introduced (Smith et al. 1997).

Sybra alternans (Wiedemann), an Asian beetle, was first
found in the continental US in Florida in 1992, being col-
lected from dead limbs of Ficus plants (Thomas 2000). As
of 2005, there have been no reports of economic damage or
range expansion in the continental US.

Tetrops praeusta (L.), a European beetle, was first re-
ported in the northeastern US in 1996 (Yanega 1996) and
later in Quebec, Canada (Landry 2001). This twig-infesting
cerambycid has been reported from many species of hard-
wood trees and shrubs in Europe, but is most commonly
found on species of Rosaceae, such as Crateagus and Malus
(Yanega 1996; Howden and Howden 2000). There have been
no reports of economic damage in North America.

Although not known to be established in the US, as many
as five Anoplophora chinensis (Forster) adults emerged and
took flight from Korean bonsai maple trees that were being
held outdoors in a nursery in Washington State in 2001
(Haack 2003). Given that this borer attacks a wide range of
living hardwood trees (Lingafelter and Hoebeke 2002),
Washington State initiated an eradication program in 2002,
even though establishment of the beetle was not confirmed.
Washington State removed about 1000 potential host trees
within 200 m of the nursery and injected a systemic insecti-
cide in 1500 additional potential host trees that were grow-
ing within 200400 m of the nursery (Haack 2003). No
Anoplophora chinensis life stages or associated damage have
been found near the nursery during annual surveys through
2005. Elsewhere, established populations of Anoplophora
chinensis were discovered in Italy in 2000 and in France in
2003. As of 2005, Anoplophora chinensis populations ap-
pear eradicated in France but not in Italy (Hérard et al.
2005).

Exotic Scolytidae

The two major groups of Scolytidae are the bark and am-
brosia beetles (Haack and Slansky 1987). Adult bark beetles
tunnel and breed at the bark—wood interface, and their larvae
feed primarily on inner bark (phloem). By contrast, adult
ambrosia beetles tunnel in wood and inoculate the gallery
walls with fungi (the “ambrosia”) that serve as food for their
larvae. Bark and ambrosia beetles are usually vectors of
fungi and other microorganisms that grow in the woody host
tissues (Kuhnholz et al. 2001; Kirisits 2004). Scolytids usu-
ally attack stressed or recently fallen host material, but some
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can attack and kill apparently healthy hosts. In general, male
and female bark beetles locate each other and mate on the
new host that is being colonized. By contrast, brother—sister
mating is common among ambrosia beetles, with new galleries
being initiated by only the mated females. Eighteen species
of exotic scolytids were first reported in the US between
1985 and 2005, including 10 ambrosia beetles and 8 bark
beetles (Table 1). A US federal quarantine was initiated for
only 1 of these 18 scolytids, the pine shoot beetle (Tomicus
piniperda (L.)). In addition to the aforementioned 18 scolytids,
the European hardwood-infesting ambrosia beetle Trypodendron
domesticum (L.) has been found in Canada but not yet in the
US. It was first collected in British Columbia in 1997 (Hum-
ble 2001) and in Prince Edward Island in 1998 (Haack 2003).

Ambrosiodmus lewisi (Blandford), an Asian ambrosia bee-
tle, was first collected in the US in Pennsylvania from dead
oak (Quercus) branches in 1990 (Hoebeke 1991). There have
been no further reports of range expansion or damage by this
beetle in the US. In Asia, Ambrosiodmus lewisi has a wide
host range, including species of Acer, Ailanthus, Alnus,
Cinnamomum, Ficus, Populus, Prunus, Quercus, Rhus, and
Salix (Hoebeke 1991; Wood and Bright 1992).

Euwallacea fornicatus (Eichhott), an Asian ambrosia bee-
tle, was first collected in the US in Florida in 2002 (Haack
2003). The Florida specimens were recovered from the trunk
of a live royal poinciana (Delonix regia (Bojer)) tree. In
2004, E. fornicarus was collected for the first time in Cali-
fornia, where it was attacking live Acer, Alnus, Platanus, and
Robinia trees (R.L. Penrose, personal communication, 2005).
Wood and Bright (1992) list more than 30 hardwood genera
as hosts of E. fornicatus in Asia. Elsewhere, E. fornicatus
was reported to be established in Panama (Wood and Bright
1992).

Hylastes opacus Erichson was first collected in the US in
New York in 1987 (Rabaglia and Cavey 1994). It has now
been collected from several more eastern US states, Oregon,
and in Ontario and Quebec, Canada (Bright and Skidmore
1997; Mudge et al. 2001; B.D. Gill, personal communica-
tion, 2005). This Eurasian bark beetle breeds primarily in
Pinus, but can infest Larix and Picea (Wood and Bright
1992). In the US, Hylastes opacus has been collected in re-
cently cut pine stumps and logs; there have been no reports
of economic damage. Elsewhere, Hylastes opacus was re-
ported to be established in South Africa (Wood 1992).

Hylurgops palliatus (Gyllenhal), an Eurasian bark beetle,
was first trapped in the US in Pennsylvania in 2001 and later
reported in New York and Ohio (Haack 2001; Hoebeke and
Acciavatti 2006). To date, there have been no reports of
damage or hosts in the US. In Eurasia, Hylurgops palliatus
breeds in several species of Abies, Cedrus, Larix, Picea, and
Pinus (Wood and Bright 1992; Hoebeke and Acciavatti 2005).

Hylurgus ligniperda (Fabricius), a Eurasian Pinus-infest-
ing bark beetle, was first trapped in the US in New York in
1994; however, established populations in the same area were
not confirmed until 2000 (Hoebeke 2001). The New York
population has not spread to nearby states as of 2004 (Petrice
et al. 2004). Another established population of Hylurgus
ligniperda was found in California in 2003 (R.L. Penrose,
personal communication, 2005). In the US, Hylurgus
ligniperda has been reared from pine stumps and cut logs;
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there have been no reports of economic damage. Hylurgus
ligniperda has also been introduced into Australia, Brazil,
Chile, Japan, New Zealand, South Africa, and Urugnay (Wood
and Bright 1992).

Orthotomicus erosus (Wollaston) was first collected in the
US in California in 2004 (Haack 2004). This Eurasian Pinus-
infesting bark beetle was collected primarily from recently
cut pine logs and stumps in California (Lee et al. 2005). To
date, there have been no reports of economic damage in the
US. Elsewhere, O. erosus has been introduced to Chile, South
Africa, and Swaziland (Wood and Bright 1992; Haack 2001).
The report by Wood and Bright (1992) that O. erosus was
established in Fiji was apparently incorrect (Brockerhoff et
al. 2006).

Phloeosinus armatus Reiter was first collected in the US
in California in 1989 (Wood 1992). This Cupressus-infesting
bark beetle is native to the Mediterranean region (Wood and
Bright 1992). Within the US, Phloeosinus armatus is still re-
stricted to California as of 2005, although its range has ex-
panded (R.L. Penrose, personal communication, 2005). In
California, Phloeosinus armatus has been collected from both
live trees and cut logs of Cupressus (Wood 1992; R L. Penrose,
personal communication, 2005). Species of Juniperus and
Thuja have also been listed as hosts in the Mediterranean re-
gion (Bright and Skidmore 1997).

Pityogenes bidentatus (Herbst) was first collected in the
US in New York in 1988 (Hoebeke 1989) and in Pennsylva-
nia in 2002 (R.E. Acciavatti, personal communication, 2005).
It breeds primarily in Pinus, but has also been recorded from
Abies, Larix, Picea, and Pseudotsuga (Wood and Bright 1992;
Bright and Skidmore 1997). In New York, it has been re-
ported from Pinus trees and logs (Hoebeke 1994). Else-
where, Pityogenes bidentatus is reported to be introduced
into Madagascar (Wood and Bright 1992).

Scolytus schevyrewi Semenov was first reported in the US
in Colorado in April 2003 (Liu and Haack 2003). By De-
cember 2003, this Asian bark beetle had been found
throughout most of the western US. In 2004, S. schevyrewi
was found in several eastern US states (Negrén et al. 2005).
The discovery of S. schevyrewi from coast to coast in less
than 2 years suggests that this species was introduced many
years earlier. In fact, Negrén et al. (2005) reported that after
examining several insect collections, specimens were located
that had been collected as early as 1998 in Colorado. Ulmus
is the only confirmed host in the US at this time (Negrén et
al. 2005); S. schevyrewi has been collected from both live
trees and cut wood. In Asia, S. schevyrewi has been recorded
primarily from Ulmus, but also from species of Caragana,
Eleagnus, Prunus, Pyrus, and Salix (Wood and Bright 1992;
Liu and Haack 2003). Laboratory studies have shown that
S. schevyrewi is capable of carrying spores of the Dutch elm
disease fungus Ophiostoma novo-ulmi Brasier, but so far ac-
tual disease transmission in the field has not been docu-
mented. (Negrén et al. 2005).

Tomicus piniperda was first reported in the US in Ohio in
1992. Later, beetles that had been previously collected in
Michigan in 1991 were identified as T. piniperda (Haack and
Poland 2001). Tomicus piniperda was first discovered in nearby
Ontario, Canada, in 1993. As of 2005, T. piniperda was
known to occur in 14 US states, from Minnesota to Maine,
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and in the 2 Canadian provinces of Ontario and Quebec.
This bark beetle is native to Eurasia and North Africa. It
breeds primarily in Pinus, but occasionally will infest Abies,
Larix, and Picea (Wood and Bright 1992). Anticipating se-
vere losses from this beetle, a US federal quarantine was ini-
tiated in 1992 (USDA APHIS 1992), and a similar Canadian
quarantine began in 1993. The quarantines regulated move-
ment of Pinus logs, Christmas trees, nursery stock, and bark
from infested to uninfested areas (Haack and Poland 2001).
Both quarantines were still in effect as of 2005, even though
T. piniperda related damage has been low in North America
(Morgan et al. 2004).

Xyleborinus alni (Niisima) was first trapped in the US in
Washington State in 1996 and in nearby British Columbia,
Canada, in 1995 (Mudge et al. 2001). This Asian ambrosia
beetle has also been trapped in several eastern US states
(R.E. Rabaglia, personal communication, 2005) and several
countries in Europe (Bright and Skidmore 1997). Alnus is
the only reported host to date in the US (Mudge et al. 2001).
There have been no reports of damage in North America as
of 2005. In Eurasia, X. alni has been collected from species
of Alnus, Betula, Corylus, Quercus, Salix, and Tilia (Mudge
et al. 2001, Wood and Bright 1992).

Xvyleborus atratus Eichhoff was first collected in the US in
Tennessee in 1987 and was subsequently collected in Florida,
Georgia, Maryland, Virginia, and West Virginia (Atkinson et
al. 1990, 1991; Peck and Thomas 1998). This Asian ambrosia
beetle has been trapped in several other states in the eastern
US (R.E. Rabaglia, personal communication, 2005). There
have been no published reports of hosts or damage in the US
as of 2005. In Asia, X. atratus has been reported from both
conifers and hardwoods, including species of Acer, Alnus,
Aralia, Betula, Camellia, Carpinus, Fagus, Malus, Morus,
Pinus, Prunus, Quercus, and Ulmus (Atkinson et al. 1990;
Wood and Bright 1992).

Xyleborus glabratus Eichhoff was first trapped in the US
in Georgia in 2002 (Haack 2001; Rabaglia 20034) and later
collected in Florida and South Carolina in 2005. In the US,
X. glabratus has been associated with mortality of redbay
(Persea borbonia (L..) Spreng.)) and has also been collected
from live sassafras (Sassafras albidum (Nutt.) Nees) trees
(D.R. Miller, personal communication, 2005). In Asia,
X. glabratus has been recorded from hardwood species such
as Lindera, Litsea, and Shorea (Wood and Bright 1992).

Xyleborus pelliculosus Eichhoff was first collected in the
US in Pennsylvania in 1987 and then in Maryland in 1989
(Atkinson et al. 1990). This Asian ambrosia beetle has been
trapped in several other eastern US states (R.E. Rabaglia,
personal communication, 2005). There were no published
reports of hosts or damage in the US as of 2005. In Asia,
X. pelliculosus has been recorded on species of Acer,
Castanopsis, Quercus, and Shiia (Wood and Bright 1992).

Xyleborus pfeilii (Ratzeburg), a Eurasian ambrosia beetle,
was first collected in the US in Maryland in 1992 (Vandenberg
et al. 2000). It was also trapped in California (R.L. Penrose,
personal communication, 2005), Oregon (Mudge et al. 2001),
and British Columbia, Canada (Humble 2001). The only re-
ported host in the US to date has been pawpaw (Asimina
triloba (L..) Dunal) in Maryland (Vandenberg et al. 2000).
There have been no reports of economic damage in the US.
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In Eurasia, X. pfeilii breeds in both conifers and hardwoods,
including Abies, Acer, Alnus, Castanea, Chamaecyparis,
Diospyros, Fagus, Populus, Quercus, and Ulmus (Wood and
Bright 1992). The report of X. pfeilii being introduced into
New Zealand by Wood and Bright (1992) is apparently in-
correct (Brockerhoff et al. 2003). Recent publications with
the species name spelled with a single terminal i (pfeili) are
incorrect (Ratzeburg 1837).

Xyleborus seriatus Blandford was first trapped in the US
in Massachusetts in 2005 (E.R. Hoebeke, personal commu-
nication, 2005). There have been no reports of hosts or dam-
age in the US to date. This Asian ambrosia beetle has been
recorded from many species of conifers and hardwoods in
Asia, including Acer, Aesculus, Betula, Chamaecyparis,
Cryptomeria, Fagus, Larix, Pinus, Prunus, Quercus, Thuja,
Tilia, and Tsuga (Wood and Bright 1992).

Xyleborus similis Ferrari was first trapped in the US in
Texas in 2002 (Haack 2001; Rabaglia 2003b). There have
been no reports of hosts, damage, or range expansion in the
US as of 2005. This Asian ambrosia beetle also occurs in
many African and Pacific countries (Wood and Bright 1992;
Rabaglia 2003b). Outside the US, X. similis has been re-
ported from several tree species, including Hevea, Pinus,
Shorea, and Theobroma (Wood and Bright 1992).

Xylosandrus mutilatus (Blandford) was first reported in
the US in Florida and Mississippi in 2002 (Haack 2001;
Rabaglia 2003¢). Schiefer and Bright (2004) noted that some
previously unidentified specimens of X. mutilarus had been
collected as early as 1999 in Mississippi. This Asian ambrosia
beetle was also collected in Texas in 2005 (R.E. Rabaglia,
personal communication, 2005). There have been no hosts or
damage reports in the US as of 2005. In Asia, X. mutilatus
attacks many hardwood species, including Acer, Albizzia,
Carpinus, Castanea, Cornus, Fagus, Lindera, Osmanthus,
and Swietenia (Wood and Bright 1992; Schiefer and Bright
2004).

Other exotic wood-feeding Coleoptera

Relatively few bark- and wood-infesting bostrichids,
curculionids, lyctids, and platypodids have been reported as
established in the US since the 1800s (Mattson et al. 1994;
Arnett et al. 2002). Considering the wood-feeding bostrichids,
Heterobostirychus aequalis (Waterhouse), Sinoxylon conigerum
Gerstaecker, and Xylopsocus capucinus (Fabricius) are con-
sidered established in Florida, and Heterobostrychus brunneus
(Murray) is considered established in California (Peck and
Thomas 1998; Arnett et al. 2002). In addition, Heterobostrychus
hamatipennis (Lesne) may be established in Florida (Frank
and McCoy 1992; Peck and Thomas 1998), and Sinoxylon
ceratoniae (L.) may be established in California (Arnett et
al. 2002). Of the 29 exotic curculionids listed by Mattson et
al. (1994) that feed on woody plants in North America, only
one was described as a borer: the poplar-and-willow borer,
Cryptorhynchus lapathi (L.), a European weevil first reported
in New York in 1882. Regarding the wood-feeding lyctids,
Lyctus brunneus (Stephens), Lyctus linearis (Goeze), and
Trogoxylon aequale (Wollaston) are considered established
in the US (Gerberg 1957). The lyctid Minthea rugicollis
Walker was considered established in Florida by Frank and
McCoy (1992), but actual establishment was later questioned
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by Peck and Thomas (1998). I am not aware of any exotic
platypodids that are established in the continental US.

Early detection programs

Of the 25 exotic beetles listed in Table 1, 8 species were
first detected in the US as part of formal early detection pro-
grams funded by various state and federal agencies. These
eight species were all scolytids: four ambrosia beetles and
four bark beetles (Table 1). Exotic scolytids were one of the
principal insect groups targeted in these surveys, which em-
ployed flight-intercept traps baited with attractants such as
ethanol, alpha-pinene, and ipsdienol (Mudge et al. 2001;
Negrén et al. 2005; Hoebeke and Acciavatti 2006). The ini-
tial discoveries of the 2 buprestids, 5 cerambycids, and the
other 10 scolytids listed in Table 1 were usually made by
members of the public who reported damaged trees or by in-
sect collectors or scientists while conducting field work. The
recent discovery of Sirex noctilio in New York also resulted
from a formal trapping program (Hoebeke et al. 2005). The
high number of initial detections that resulted from formal
trapping programs indicates the value of such surveys in
early detection of new exotics.

Coleoptera interceptions on wood

Since 1985, USDA APHIS has maintained a national
computerized database for plant pests of quarantine signifi-
cance that were intercepted at US ports of entry. The data-
base is known as the Port Information Network, or PIN. This
is a very large database containing more than 500 000 insect
interception records for the period 1985-2000 (Haack 2001).
It is important to understand that the inspection process has
certain biases. For example, it is estimated that less than 2%
of the international cargo that arrives in the US is inspected
(National Research Council 2002). Inspectors often target
high-risk cargo and pathways. Negative finds, where no or-
ganisms are found, are not included in the PIN. Moreover,
usually only those pests categorized as “actionable” or “re-
portable” are entered in the PIN. Typically, APHIS considers
insects that attack live plants to have higher quarantine sig-
nificance than insects that infest dead plants. In the case of
the Scolytidae, for example, this policy results in true bark
beetles having higher quarantine significance than ambrosia
beetles, given that bark beetles as a group more often breed
in live trees than do ambrosia beetles. Therefore, a higher
percentage of bark beetle interceptions are included in the
PIN compared with ambrosia beetles. Some entire insect
families are not included in the PIN because of the afore-
mentioned policy, for example, the Anobiidae. In addition,
APHIS may at times target specific groups of insects or
countries for certain lengths of time. Given these biases, it is
apparent that PIN data should be used with caution. Never-
theless, the PIN still provides valuable historical information
on the most common types of pests that have entered the
US, pathways by which they atrived, countries of origin, and
associated products. This paper provides summary data for
several families of bark- and wood-boring Coleoptera that
were intercepted at US ports of entry between the years
1985 and 2000.

When I queried the PIN database, I restricted the search to
the years 1985-2000 for the beetle families that are commonly
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Table 2. Summary data for 8341 Coleoptera interceptions at US ports of entry from 1985 to 2000 by insect family (source: USDA APHIS Port Information Network database).

No. of interceptions associated with

wood articles if given

No. identified

No. of interceptions identified

Species
level

Genus-level
only

Family-level

only

Top five associated products in decreasing order

Wood

Pallets

Crating  Dunnage

Species

Genera

Total

Family*
BOS
BUP
CER

Tiles, woodenware, melons, machinery, marble

Tiles, marble, machinery, steel, mesquite

137 33 28 150

16
10
41

16
16
79
44

115 247

52
41
448

414
245
1642
875

39
408

51
269
326

80
390

22

146

182
1048

Tiles, iron, ironware, machinery, marble
Tiles, steel, machinery, marble, granite

57
33

95

15

420

17

43

714

118

CUR
LYC

Doors, tiles, artware, bamboo, housewares

64

19

11

72
19
1547
2297

102

Dracaena plants, pineapples, bananas, woodenware, doors

Tiles, marble, machinery, steel, parts

8
601
1316

o

36
1002
3108

55
5008

PLA

348
479

40 60 2179 1841
147 3273 2528

200

2459

SCO

Tiles, machinery, marble, steel, ironware

2936

8341

Total

*Insect families: BOS, Bostrichidae; BUP, Buprestidae; CER, Cerambycidae; CUR, Curculionidae; LYC, Lyctidae; PLA, Platypodidae; SCO, Scolytidae.
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associated with wood, that is, Bostrichidae, Buprestidae,
Cerambycidae, Curculionidae, Lyctidae, Platypodidae, and
Scolytidae. Because many of the curculionid and scolytid in-
terceptions were associated with food items, I further re-
stricted the search within those two families to include only
those interceptions where the insects were found in associa-
tion with wood. Insects intercepted on goods from Canada
are generally not considered to be of quarantine importance
to the US and therefore are seldom entered in the PIN. I
therefore removed the few interception records from Canada
in the subsequent analyses.

APHIS personnel complete “PPQ Form 309A” for each
actionable or reportable interception and enter the data in the
PIN. The PIN database can be searched by any of 25 data
fields. I requested the following information for each intercep-
tion: taxon (insect family, genus, species), country of origin,
imported product (e.g., marble, steel, tiles), type of material
infested (e.g., crating, dunnage, pallet), interception date,
and the port city where the interception was made. At times,
insects were only identified to family or genus, which is
common when only larvae are collected. Similarly, the exact
country of origin could not always be determined. On such
occasions, inspectors enter the continent of origin if known.
As a result of political changes between 1985 and 2000, sev-
eral countries that existed in 1985 did not exist in 2000,
while many new nations emerged during the same period.
For ease of manipulating the data set, I assigned all intercep-
tions from Czechoslovakia to the Czech Republic, and those
from the USSR to Russia. To examine the data at a continent
scale, I assigned each country to a continent or world region,
that is, Africa, Asia, Central America, the Caribbean, Europe,
the Pacific, and South America. In this analysis, I assigned
Russia and Turkey to Asia, Mexico to Central America, and
Australia and New Zealand to the Pacific region.

Overview of the interception data

In the analyses that follow, I used data from 8341 beetle
interceptions made during the 16-year period from 1985 to
2000. This data set included all interceptions of Bostrichidae
(414 interceptions), all Buprestidae (245), all Cerambycidae
(1642), the wood-associated Curculionidae (875), all Lyctidae
(102), all Platypodidae (55), and the wood-associated
Scolytidae (5008) (Table 2). Note that the paper by Haack
(2001) dealt with all intercepted Scolytidae (6825 intercep-
tions), whereas only the wood-associated scolytid intercep-
tions (5008) are considered in the current paper. Of the §341
interceptions, approximately 72% were identified to genus
and 35% to species (Table 2). Overall, 200 genera and 147
species were identified (Table 2). Undoubtedly, many more
genera and species would have been identified if all inter-
cepted beetles had been identified to species.

Of the seven beetle families treated here, Scolytidae was
the most commonly intercepted family, accounting for 60% of
US interceptions (Fig. 1). Cerambycidae and Curculionidae
were the next most commonly intercepted families. Intercep-
tion data for wood-associated arthropods have also been pub-
lished for Chile (1059 arthropod interceptions (1053 insects)
between 1995 and 1999; Beeche-Cisternas 2000) and New
Zealand (523 insect interceptions between 1972 and 1974;
Bain 1977). The Chilean data include information on all
wood-associated insects that were found and thus provide a
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Fig. 1. Percentage of wood-associated beetle interceptions that
were members of the families Bostrichidae (BOS), Buprestidae
(BUP), Cerambycidae (CER), Curculionidae (CUR), Lyctidae
(LYC), Platypodidae (PLA), and Scolytidae (SCO) in Chile (770
interceptions between 1995 and 1999; Beeche-Cisternas 2000),
New Zealand (396 insect interceptions between 1972 and 1974,
Bain 1977), and the United States (8341 interceptions; source:
USDA APHIS Port Information Network database). See text for
details.

OChile

80
% of interceptions

more complete picture of the kinds and numbers of insects
commonly encountered on wood. The New Zealand data in-
clude just those insects that were intercepted on wood and
submitted for identification. The seven beetle families ad-
dressed in the present paper represented 73% of the 1059
Chilean interceptions, with scolytids, platypodids, and
cerambycids being most common (Fig. 1). Similarly, these
seven beetle families represented 76% of the 523 New Zealand
interceptions, among which the cerambycids, bostrichids, and
scolytids were most common (Fig. 1). Allen and Humble
(2002) provide details on bark- and wood-boring insects reared
from dunnage and wood spools.

Crating was the most common type of wood article to be
infested, followed by dunnage and pallets (Table 2). In many
cases, the inspectors did not specify what type of wood arti-
cle was infested, but entered simply “wood”. The higher
number of insect interceptions on crating and dunnage re-
flects in part the greater ease and thoroughness by which
these items can be inspected compared with pallets. Simi-
larly, in New Zealand, scolytids were most often intercepted
on dunnage and crating and less so on lumber, pallets, and
logs (Brockerhoff et al. 2006).

For all 8341 interceptions, the 10 products most often as-
sociated with infested wood articles were tiles (1281 inter-
ceptions), machinery (407), marble (407), steel (373), ironware
(231), parts (231), granite (220), iron (95), aluminum (94),
and woodenware (86). The 10 products most often associ-
ated with beetle-infested crating were tiles (1004 intercep-
tions), marble (309), machinery (264), granite (171), parts
(155), ironware (152), aluminum (46), woodenware (43),
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Fig. 2. Percentage of wood-associated insect interceptions that
originated from various world regions and were intercepted in
Chile (1059 arthropod interceptions between 1995 and 1999;
Beeche-Cisternas 2000), New Zealand (396 insect interceptions
in the families Bostrichidae, Buprestidae, Cerambycidae,
Curculionidae, Lyctidae, Platypodidae, and Scolytidae between
1972 and 1974; Bain 1977), and the United States (8341 inter-
ceptions; source: USDA APHIS Port Information Network data-
base). See text for details.
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glass (40), and steel (39). Similarly, the 10 products most
often associated with infested dunnage were steel (301). ma-
chinery (76), aluminum (42), marble (30), tubes (24), granite
(23), tiles (21), parts (20), ironware (18), and wire (8). And
the 10 products most often associated with infested pallets
were tiles (89), parts (40), machinery (22), books (16), mar-
ble (8), housewares (7), hardware (6), paper (6), tools (5),
and chemicals (5).

Continent of origin

The US intercepted wood-associated beetles from all ma-
jor world regions between 1985 and 2000 (Fig. 2). Most in-
terceptions during this 16-year period were on imports from
Europe (57%). followed by Asia, Central America, South
America, Africa, the Caribbean, and the Pacific. The relative
ranking of the continents varied over time (Table 3). For ex-
ample, interceptions from Asia accounted for 13% of the to-
tal during the period 1985-1988, compared with 40% during
the period 1997-2000 (Table 3). By contrast, interceptions
from Europe declined from 73% to 34% during these same
two periods. In the case of Chile (Beeche-Cisternas 2000)
and New Zealand (Bain 1977), most interceptions were made
on products from South America and Asia, respectively (Fig. 2).

The number of interceptions made at 4-year intervals be-
tween 1985 and 2000 is presented for each beetle family by
continent in Table 3. To explore interception frequency over
time, I expressed the interception data for each family as a
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percentage of total interceptions for each 4-year period and
performed linear regression analysis after arcsin transforma-
tion. Overall, cerambycid interception frequency increased
significantly over time (F, 5; = 22.4; P < 0.042), while scolytid
interception frequency decreased (Fp; 5 = 51.0; P < 0.02).
These trends resulted primarily from the dramatic rise in
cerambycid interceptions from Asia and the major drop in
scolytid interceptions from Europe (Table 3).

Although the value of total US imports significantly in-
creased (F}) 14y = 167.3; P < 0.0001) over time from US$336
billion in 1985 to $1218 billion in 2000 (Fig. 3; US Census
Bureau 2001), the overall number of wood-associated insect
interceptions per year has fallen (F; 4y = 10.6; P < 0.006)
(Table 3). Haack (2001) presented several reasons to help
explain this apparent paradox. For example, between 1985
and 2000, many exporters shifted from solid wood to other
materials that were less suitable for insects, such as ply-
wood, particle board, or metal. There was also a change in
US import regulations starting in 1996 that required that all
unmanufactured solid wood items be “totally free from bark”
or else be certified by the exporting country as treated for
wood pests (USDA APHIS 1995). This regulation allowed
APHIS inspectors to require treatment (e.g., fumigation) sim-
ply when bark was found, and thus finding actual insects
was not required. At the same time, compliance among for-
eign exporters increased, resulting in lower insect incidence.

Country of origin ,

Wood-associated insects were intercepted from 113 coun-
tries in the US between 1985 and 2000 (summary data by
country (Table S1) are also available).? The US state of Ha-
waii was included in Table S1 because Hawaiian goods are
generally inspected prior to shipment to the continental US.
Of the 113 countries, 19 were African, 23 Asian, 10 Central
American, 13 Caribbean, 32 European, 5 Pacific, and 11
South American.

The top 15 countries of origin for intercepted wood-
associated insects are listed for the US as well as Chile and
New Zealand in Table 4. Italy ranked first for the US, ac-
counting for about 17% of the 8341 interceptions between
1985 and 2000. By contrast, the US ranked first for both
Chile (23% of 1059 interceptions from 38 countries) and
New Zealand (13% of 396 interceptions from 34 countries)
(Table 4). The information presented in Tables 4 and S1 in-
dicates that practically all countries have inadvertently ex-
ported insects to other countries on wood products.

The number of insect interceptions made per year in the
US is shown in Fig. 3 for the top five countries of origin
(Belgium, China, Germany, Italy, and Spain). To explore
these trends, I expressed the interception data for each coun-
try-as a percentage of total interceptions by year followed by
arcsin transformation. Linear regression indicated that the
interception frequency significantly decreased over time for
Belgium (Fjj 4 = 49.4; P < 0.0001), Germany (F; 4 =
44.0; P < 0.0001), and Italy (Fj; 14; = 5.0; P < 0.043); in-
creased for China (F|; 14, = 23.5; P < 0.0003); but was not
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significant for Spain (F}; 14; = 2.1; P > 0.17). The decline in
interceptions from Belgium, Germany, and Italy was primar-
ily due to a reduction in scolytid interceptions, whereas the
increase in interception frequency from China was mostly
due to a rise in cerambycid interceptions.

Details on US interceptions and imports from China and
Italy are given in Table 5. Overall, the data indicate (1) the
rapid increase in interception frequency and value of general
imports from China and (2) the decline in interception fre-
quency from Italy, even though the value of Italian imports
grew (Table 5).” As mentioned previously, Anoplophora
glabripennis was discovered in New York in 1996 and then
in Illinois in 1998. These discoveries in part brought about
closer inspection of wood packing material from China as
well as stricter regulations on wood from China (USDA
APHIS 1998). The rapid increase in cerambycid interceptions
from China during 1997-2000 (Table 5) reflects both the rapid
increase in total imports from China to the US as well as
more targeted inspections by APHIS on Chinese goods. Fig-
ure 3 indicates (1) the dramatic increase in interception fre-
quency on goods from China in 1997 and 1998 as a result of
more targeted inspections and (2) the sharp drop in interceptions
on Chinese products in 1999 following the new wood regu-
lations (USDA APHIS 1998) and high Chinese compliance.

The number of borer genera identified from each country
is listed by beetle family in Table S1. Of the 200 identified
genera for all 7 beetle families, the most genera identified
for any single country was 63 genera for imports from Italy.
Other countries from which 30 or more beetle genera were
identified included China (56 genera), Mexico (48), Ger-
many (35), Spain (35), Japan (34), Brazil (33), France (33),
India (33), Russia (31), and Belgium (30).

The number of US states in which borers were intercepted
is listed for each country in Table S1. Borers from China
and Germany were each intercepted in the largest number of
US states (26). Other countries whose insects were inter-
cepted in 15 or more US states included Spain (25 US states),
Italy (22), Belgium (21), France (21), Japan (20), India (19),
Mexico (18), and Russia (17). The five most frequently in-
tercepted genera from each originating country are listed in
Table S1 by beetle family. Also presented in Table S1 are
the number of interceptions made on each major type of
wood article (crating, dunnage, pallets, and other) by coun-
try and the top three products imported from each country
that were most often associated with beetle-infested wood.

Intercepted insects by receiving US state

APHIS inspectors intercepted wood-associated insects in
40 of the 50 US states between 1985 and 2000 (Fig. 4).
Bostrichids were reported in 23 US states, and similarly bu-
prestids in 23, cerambycids in 32, curculionids in 28, lyctids
in 8, platypodids in 12, and scolytids in 33 (Table 6). Indi-
vidual interception maps for each of the seven beetle fami-
lies (Fig. S1) are available on this journal’s Web site and
upon request from the Depository for Unpublished Data.
Most interceptions were made in US states with maritime

*Supplementary data (Table S1. Summary interception data by country: Fig. S1. Interception data by family and US state) for this article are
available on the journal’s Web site (http://cjfr.nrc.ca) or may be purchased from the Depository of Unpublished Data, Document Delivery,
CISTI, National Research Council Canada, Building M-55, 1200 Montreal Road, Ottawa, ON K1A 0R6, Canada. DUD 4066. For more in-
formation on obtaining material refer to http://cisti-icist.nrc-cnre.ge.ca/irm/unpub_e.shtml.
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Table 3. Number of Bostrichidae, Buprestidae, Cerambycidae, wood-associated Curculionidae, Lyctidae, Platypodidae, and wood-
associated Scolytidae interceptions at US ports of entry at 4-year intervals between 1985 and 2000, number of intercepted genera and
the four most commonly identified genera by continent of origin from 1985 to 2000 (source: USDA APHIS Port Information Network
database), and the total value of general imports to the United States by 4-year intervals in billions of US dollars (unadjusted for infla-
tion; US Census Bureau 2001 and earlier editions).

No. of interceptions at 4-year intervals

Continent Total  1985-1988  1989-1992  1993-1996 1997-2000 No. of genera Top four genera

Bostrichidae 414 135 63 68 148 16 Sinoxylon, Stephanopachys, Heterobostrychus, Micrapate
Africa 6 { 1 1 3 2 Heterobostrychus, Sinoxylon

Asia 166 64 30 25 47 8 Sinoxylon, Heterobostrychus, Xylothrips, Micrapate
Central America 40 23 8 7 2 9 Melalgus, Stephanopachys, Amphicerus, Prostephanus
Caribbean 19 16 2 0 1 6 Melalgus, Micrapate, Apate, Heterobostrychus
Europe 81 24 ti 17 29 4 Stephanopachys, Heterobostrychus, Sinoxylon, Xylothrips
Pacific 6 1 3 0 2 2 Apate, Xylothrips

South America 76 6 7 17 46 It Micrapate, Dexicrates, Sinoxylon, Prostephanus
Unknown 20 4] 1 1 18 6 Heterobostrychus, Xylopsocus, Amphicerus, Sinoxylon
Buprestidae 245 80 35 44 86 16 Melanophila, Buprestis, Chrysobothris, Agrilus
Africa 9 2 3 2 2 4 Chrysobothris, Acmaeodera, Buprestis, Sphenoptera
Asia 71 30 5 9 27 9 Buprestis, Agrilus, Chrysobothris, Melanophila
Central America 31 2 10 5 14 7 Chrysoborhris, Acmaeodera, Agrilus, Chalcophora
Caribbean 3 0 1 0 2 1 Actenodes

Europe 107 42 15 20 30 7 Melanophila, Agrilus, Chrysobothris, Buprestis
Pacitic 5 0 0 2 3 1 Castiarina

South America 10 1 1 3 5 2 Anthaxia, Chrysobothris

Unknown 9 3 0 3 3 5 Agrilus, Chrysobothris, Melanophila, Buprestis
Cerambycidae 1642 211 287 458 686 79 Monochamus, Xylotrechus, Ceresium, Hesperophanes
Africa 30 8 i3 5 8 Sophronica, Diadelia, Monochamus, Ceresium

Asia 811 49 94 223 445 40 Monochamus, Ceresium, Hesperophanes, Xylotrechus
Central America 204 30 64 55 55 26 Acanthoderes, Stenodontes, Eburia, Monochamus
Caribbean 76 10 28 32 6 13 Elaphidion, Leptostylus, Heterachthes, Trachyderes
Europe 354 78 60 87 129 23 Monochamus, Xylotrechus, Tetropium, Phymatodes
Pacific 36 7 8 10 11 3 Svbra, Ceresium, Monochamus

South America 85 25 19 23 18 15 Trachyderes, Paramallocera, Eburia, Monochamus
Unknown 46 8 6 15 {7 14 Xylotrechus, Phymatodes, Monochamus, Callidium
Curculionidae 875 299 239 180 157 44 Pissodes, Hylobius, Sitona, Apion

Africa 6 1 3 0 2 3 Pissodes, Sitona, Sternochetus

Asia 94 7 11 40 36 14 Pissodes, Shirahoshizo, Hylobius, Niphades

Central America 31 3 1 4 23 8 Zascelis, Conotrachelus, Cossonus, Cryptorhynchus
Caribbean 0 0

Europe 705 272 216 126 91 27 Pissodes, Hylobius, Sitona, Apion

Pacific 0 0

South America 19 6 5 6 2 6 Pissodes, Cossonus, Heilipus, Marshallius
Unknown 20 10 3 4 3 4 Pissodes, Hylobius, Hypera, Sipalinus

Lyctidae 102 55 36 5 6 3 Minthea, Lyctus, Trogoxylon

Africa 2 2 0 0 0 ! Minthea

Asia 11 4 | 3 3 3 Minthea, Lyctus, Trogoxylon

Central America 2 0 2 0 0 0 Identified to Lyctidae only

Caribbean 4 1 2 0 1 2 Trogoxylon, Minthea

Europe 4 2 2 0 0 1 Lyctus

Pacific 0 0

South America 77 45 2 2 2 3 Lyctus, Minthea, Trogoxylon

Unknown 2 1 0 0 | Minthea

Platypodidae 55 12 11 14 18 2 Platypus, Tesserocerus

Africa 0 0

Asia 5 ! 0 2 2 1 Platypus

Central America 33 8 9 7 9 2 Plarypus, Tesserocerus

Caribbean 1 0 1 0 0 0 Identified to Platypodidae only

Europe 4 i 1 1 1 2 Platypus

Pacific ] 1 0 0 0 1 Platypus

South America 8 1 0 3 4 2 Platypus, Tesserocerus

Unknown 3 0 0 1 2 i Platypus
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