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ABSTRACT

Specimens of Anthocoridae, Lyctocoridae, and Lasiochilidae (Hemiptera: Heteroptera) 
intercepted at various ports-of-entry and housed at the Animal and Plant Health In-
spection Services (APHIS) Miami Plant Inspection Station (Miami, FL) were examined 
and identified to species or genus. The collection comprised 127 specimens intercepted 
primarily at the Miami Inspection Station. Specimens were distributed among 14 gen-
era and 26 identified species in 3 families: Anthocoridae (99 specimens), Lyctocoridae 
(9 specimens), and Lasiochilidae (19 specimens). Seventy-eight of the 127 specimens 
could be identified to species. The remaining 49 specimens were identified to genus, 
except for 2 specimens that could not be identified below tribal level. For each identified 
species, we provide brief descriptions of habitat and prey preferences (where known), 
and a summary of currently known geographic range. Fifty-six of the 127 specimens 
were of a single genus: Orius Wolff, 1811 (Anthocoridae: Oriini). The specimens of Orius 
comprised at least 9 different species; 17 specimens could not be identified to species. 
The 127 specimens were intercepted on a variety of commodities, including ornamental 
plants, cut flowers, bouquets, agricultural produce, ceramic tiles, and wood products. 
Fourteen of the identified species do not currently occur in the continental U.S.; more-
over, the 49 specimens that we could identify only to genus very likely also are of species 
not currently established in the continental U.S. The majority of intercepted specimens 
(93 of 127) arrived on shipments from the Neotropics and Europe. Specimens of Lasio-
chilidae and Scolopini (Anthocoridae) were entirely from shipments arriving from the 
Neotropical region. Specimens of Orius were intercepted on shipments from the Neo-
tropics, Mexico, Europe, and Sub-Saharan Africa. Finally, 10 species were intercepted 
on shipments arriving from countries not previously listed as being part of their known 
geographic ranges. One Old World species, Cardiastethus affinis Poppius, 1909, known 
previously only from East Africa and India, was intercepted in 2 separate shipments ar-
riving from Central America and the West Indies.

Key Words: minute pirate bugs, flower bugs, port interceptions, non-indigenous species, 
Anthocoridae

RESUMEN

Se examinaron e identificaron a nivel de especie o de género especímenes de Anthocoridae, 
Lyctocoridae y Lasiochilidae (Hemiptera: Heteroptera) interceptados en diversos puertos 
de entrada de los Estados Unidos y depositados en la Estación de Inspección de Plantas en 
Miami, Florida del Servicio de Inspección de Salud Animal y Vegetal (APHIS). La colección 
consiste de 127 especímenes interceptados principalmente en la Estación de Inspección de 
Miami. Las muestras fueron distribuidas entre 14 géneros y 26 especies identificadas en 
tres familias: Anthocoridae (99 especimenes), Lyctocoridae (9 especimenes) y Lasiochilidae 
(19 especimenes). Setenta y ocho de los 127 especímenes podrían ser identificados a espe-
cie. Se identificaron las otras 49 especimenes a nivel de género, excepto para 2 muestras 
que no pudieron ser identificados por debajo del nivel de tribu. Para cada especie iden-
tificada, proveemos una breve descripción de las preferencias de hábitat y presas (si se 
conoce) y un resumen del rango geográfico conocido actualmente. Cincuenta y seis de los 
127 especímenes fueron de un solo género: Orius Wolff, 1811 (Anthocoridae: Oriini). Los 
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especímenes de Orius pertenecen al menos 9 especies diferentes; 17 especimenes de ellos 
no pudieron ser identificados a nivel de especie. Las 127 muestras fueron interceptadas 
en una variedad de productos, incluyendo plantas ornamentales, flores, ramos, productos 
agrícolas, losas cerámicas y productos de madera. Catorce de las especies identificadas 
no estan presentes en al territorio de EE.UU actualmente y además, de los 49 especime-
nes que pudimos identificar solamente a nivel de género, es muy probable que también 
pertenescan a especies no establecidas en los EE.UU. La mayoría de los especímenes in-
terceptados (93 de 127) llegaron en envíos procedentes de la región Neotropical y Europa. 
Todos los especímenes interceptados de Lasiochilidae y Scolopini (Anthocoridae) fueron 
de envíos procedentes de la región Neotropical. Los especímenes de Orius fueron inter-
ceptados en los envíos de la región Neotropical, México, Europa y África Sub-Sahariana. 
Finalmente, 10 especies fueron interceptados en los envíos procedentes de países no men-
cionados anteriormente como parte de su rango geográfico conocido. Una de las especies 
del Mundo Antiguo, Cardiastethus affinis Poppius, 1909, conocida anteriormente sólo de 
África Oriental y la India, fue interceptada en dos envíos separados que llegaron de Amé-
rica Central y las Antillas.

Palabras Clave: chinches minutos piratas, chinches de flores, intercepciones portuarias, es-
pecies no indígenas, Anthocoridae

Introductions of insect species into regions 
outside of their native ranges can have impor-
tant effects on ecosystem health, agriculture, 
and human health (Liebhold et al. 1995; Vitousek 
et al. 1996; Mack et al. 2000). A primary means 
by which non-indigenous species become estab-
lished is through unintentional introductions 
associated with international commerce (Haack 
2001; McCullough et al. 2006). Insects are com-
mon stowaways on shipments of imported goods, 
and are regularly intercepted at U.S. ports-of-
entry. Non-endemic species of insects may arrive 
on imports encompassing a variety of commodi-
ties, including agricultural produce, greenhouse 
and ornamental plants, nursery stock, cut flow-
ers, wood products, stored products, or pack-
ing materials (Haack 2001; McCullough et al. 
2006). Additionally, aircraft, ships, vehicles, or 
other means of conveyance may themselves har-
bor hitchhiking arthropods, and these possible 
sources of infestation also are examined at ports 
(Dobbs & Brodel 2004).

The U.S. Department of Agriculture’s Animal 
and Plant Health Inspection Service, Plant Pro-
tection and Quarantine (APHIS-PPQ), has his-
torically been responsible for inspecting imports of 
agricultural products arriving at U.S. ports, to en-
sure that the imported materials are free of exotic 
arthropods, plant pathogens, and weeds. In 2003, 
many of these inspectional duties were transferred 
to the newly created Department of Homeland Se-
curity, although identification of suspected quar-
antine pests remains the responsibility of APHIS-
PPQ. Inspections are done at designated facilities 
located at or near major ports-of-entry (airports, 
seaports), and these efforts have led to the creation 
of large data bases summarizing types and num-
bers of non-indigenous arthropods arriving at U.S. 
ports (Haack 2001; McCullough et al. 2006).

The Anthocoridae (Hemiptera: Heteroptera) 
is a complex of 500-600 predatory true bug spe-

cies distributed virtually worldwide (Ford 1979; 
Lattin 1999a). These insects are frequent inter-
ceptions at ports-of-entry (e.g., Hawaii Depart-
ment of Agriculture 2009), as a consequence 
of their relatively small size, wide geographic 
distribution, and occurrence in a variety of 
habitats, often including cryptic habitats (Lat-
tin 1999a). Unsurprisingly, these taxa are also 
common representatives of the non-indigenous 
true bug faunas in many geographic areas (Lat-
tin 1999a; Rabitsch 2010). Even in fairly iso-
lated geographic regions, such as oceanic island 
systems, non-indigenous Anthocoridae have be-
come a noticeable part of the true bug fauna 
(Herring 1966, 1967; Walker & Deitz 1979; Ya-
sunaga 2000; Aukema et al. 2006; Lattin 2005a, 
2007a,b).

Specimens of Anthocoridae are commonly 
intercepted in Miami, Florida and other ports-
of-entry, from cargo shipments or in passenger 
luggage. Over 100 intercepted specimens, now 
housed at the Miami Plant Inspection Station, 
had been mounted on points, labeled, and put 
into storage, but had not been identified to spe-
cies. We have now examined and identified these 
specimens, and here summarize those identifi-
cations. Geographic sources of shipments and 
types of cargoes are also summarized. From 
checklists and catalogs of the North American 
anthocorid fauna, coupled with our familiarity 
with the North American fauna, we determined 
which intercepted specimens were of species not 
known to be currently established in the conti-
nental U.S. Lastly, the extensive literature on 
taxonomy and zoogeography of the Anthocoridae 
was examined to determine for each identified 
interception whether the species had arrived 
from a country outside of its known geographic 
distribution. Results of this final objective led 
to presumed new geographic records for several 
species.
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MATERIALS AND METHODS

APHIS Protocols and History of Specimens

Interceptions of suspected quarantine pests 
are submitted to APHIS-PPQ identifiers located 
at designated facilities throughout the United 
States. Specimens are identified to the lowest 
level needed to determine whether the shipments 
involve required quarantine measures. Regulato-
ry officials with APHIS-PPQ do not require quar-
antine treatments for predatory species such as 
members of the Anthocoridae, thus almost none 
of the specimens of these insects in the Miami col-
lection had been identified beyond the family lev-
el. Once the regulatory status of an intercepted 
specimen is resolved, the specimen is placed in a 
port reference collection and the data associated 
with it are entered into a national database. One 
of us (TTD) served in Miami, FL as Plant Protec-
tion and Quarantine’s specialist in Heteroptera 
from 2001 to 2010, and in that capacity addition-
ally acquired several specimens of Anthocoridae 
that had been intercepted at ports other than 
Miami.

Identification of Specimens

Insects were identified by use of published 
keys (including as needed examination of genita-
lia), by examination of descriptions in the prima-
ry literature, and by inspection of geographically 
relevant checklists or catalogs of the Heteroptera. 
Specimens were generally identified to species, al-
though some specimens within difficult complexes 
such as Orius Wolff, 1811, and Lyctocoris Hahn, 
1835, were identified only to genus. Female speci-
mens in difficult groups could often not be identi-
fied other than to genus because examination of 
the male genitalia is needed for full identification. 
Specimens of Xylocoris Dufour, 1831, and Orius 
that could not be identified to species are given 
subgeneric classifications when possible (Caray-
on 1972b; Péricart 1972). Label information with 
most specimens included geographic source and 

commodity of the shipment from which the speci-
men had been collected. Each specimen was cat-
egorized according to zoogeographic region from 
which the intercepted specimen had arrived (Dar-
lington 1957): Neotropical (specimens arriving 
from South America/Central America/West In-
dies); Nearctic (Mexico); Ethiopian (Sub-Saharan 
Africa); Oriental (Asia); and Palearctic (Europe/
Mediterranean).

Higher-level classification of the Anthocoridae 
is not completely settled. Beginning with Carayon 
(1972a), systematic treatments of the Anthocori-
dae have not always agreed on whether these 
insects belong in a single family (Anthocoridae) 
composed of 3 subfamilies (Anthocorinae, Lasio-
chilinae, Lyctocorinae), or whether the subfami-
lies deserve family rank (Cassis & Gross 1995; 
Schuh & Slater 1995). We follow the treatment 
of Schuh & Slater (1995), and allocate genera 
among 3 families (Anthocoridae, Lyctocoridae, 
Lasiochilidae) and 7 tribes within the family An-
thocoridae.

RESULTS AND DISCUSSION

We examined 127 specimens from port inter-
ceptions (Tables 1 and 2). The specimens com-
prised 14 genera distributed among all 3 fami-
lies, and included 6 of the 7 tribes within the 
Anthocoridae (Tables 1 and 2). The majority of the 
specimens had been intercepted at the Miami In-
spection Station, but we also examined 24 speci-
mens housed at the Miami site but known to have 
been intercepted elsewhere: airports in New York, 
New York (John F. Kennedy); Los Angeles, Cali-
fornia; Savannah, Georgia; Jacksonville, Florida; 
San Francisco, California; San Diego, California; 
Dallas, Texas; Charleston, South Carolina; and 
New Orleans, Louisiana (Table 2). Over 40% (57 
of 127) of the specimens were in the tribe Oriini 
(Anthocoridae), represented almost exclusively 
(56 of 57 specimens) by a single genus, Orius 
Wolff, 1811. The Cardiastethini (Anthocoridae) 
were represented by 16 specimens distributed 

TABLE 1. DISTRIBUTION OF THE 127 INTERCEPTED SPECIMENS ACROSS FAMILIES, TRIBES, AND GENERA.

Family/Tribe Number of specimens Genera

Anthocoridae
Oriini 57 Orius, Caffrocoris
Cardiastethini 16 Amphiareus, Cardiastethus, Physopleurella, Alofa, Buchananiella
Scolopini 6 Calliodis, unidentified
Xylocorini 10 Xylocoris
Anthocorini 9 Anthocoris, Dufouriellus
Blaptostethini 1 Blaptostethus

Lyctocoridae 9 Lyctocoris

Lasiochilidae 19 Lasiochilus
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among 5 genera. The Lasiochilidae included 19 
specimens in a single genus (Table 2). Less fre-
quently intercepted were 4 other tribes of the 
Anthocoridae (Scolopini, Xylocorini, Anthocorini, 
Blaptostethini), and specimens from the family 
Lyctocoridae (Tables 1 and 2). Fourteen of the 
identified species are not currently known to be 
established in the continental U.S. (Table 2: spe-
cies with asterisks).

Anthocoridae: Oriini

The Oriini is composed of 16 genera (Carayon 
1972a; Péricart 1996) including the widespread 
Orius with 75-80 described species (Ford 1979; 
Yasunaga 1997; Jung et al. 2011). Interceptions 
included 2 genera: Orius; and a single specimen 
of Caffrocoris brincki Carayon, 1961, known only 
from South Africa (Carayon 1961; Ford 1979). 
The interceptions of Orius comprised 56 speci-
mens from 9 identified species distributed among 
4 zoogeographic regions (Table 2). Seventeen 
specimens could be identified only to genus, due 
either to lack of suitable keys, or because no male 
specimens (needed for examination of genitalia) 
were available in the interceptions. Members of 
this genus are commonly associated with flowers 
and other produce, and are regular interceptions 
at ports on cut flowers, ornamental plants, and 
agricultural produce (Herring 1967). Virtually all 
intercepted specimens were associated with cut 
flowers, bouquets, or ornamental plants (Table 2). 
Orius commonly occurs in flowers and bloom clus-
ters under field conditions (Miliczky & Horton 
2011). Cut flowers are known important sources 
of arthropod interceptions in general (Work et al. 
2005; McCullough et al. 2006).

Intercepted specimens of Orius that we were 
able to identify to species included both Old and 
New World taxa. Orius niger (Wolff, 1811), O. 
minutus (Linnaeus, 1758), O. majusculus (Re-
uter, 1879), and O. vicinus (Ribaut, 1923) are 
Old World species distributed throughout Europe 
and parts of Asia (Péricart 1996), and were in-
tercepted on shipments from The Netherlands, 
Israel, and Turkey (Table 2). A fourth Old World 
species, O. albidipennis (Reuter, 1884) is found 
throughout North Africa and Asia (Péricart 1996), 
and was intercepted on Helianthus arriving from 
Israel (Table 2). Orius peri Carayon, 1976, appar-
ently has been collected only from South Africa 
(Hernández & Stonedahl 1999), and was inter-
cepted on a shipment of cut flowers from South 
Africa (Table 2). Two South American species, O. 
florentiae Herring, 1966, and O. championi Her-
ring, 1966, were intercepted on shipments from 
Ecuador and Colombia (Table 2). Orius insidiosus 
(Say, 1832) was intercepted in shipments from 
Mexico, Central America, the West Indies, and 
South America. This species is native to the Ne-
arctic/Neotropical Regions, and is geographically 

widespread in eastern North America and south-
wards into Central/South America and the West 
Indies (Henry 1988; Carpintero 2002).

Species of Orius frequently become estab-
lished in geographic regions outside of their na-
tive ranges (Herring 1967; Yasunaga 2000; Lattin 
2007ab; Henry 2008; Lewis & Lattin 2010) fol-
lowing accidental introduction into those regions. 
Two of the Old World species detected in our in-
terceptions, O. albidipennis and O. niger, are cur-
rently established in several geographic regions 
outside of their respective native ranges (Péricart 
1996). Orius vicinus, another Old World species 
intercepted on shipments from Europe (Table 2), 
is known to be established in North America, ap-
parently since at least the 1930s (Lewis & Lat-
tin 2010). It is also an established introduction 
in New Zealand, where it is found feeding on pest 
arthropods in apple orchards (Larivière & Wear-
ing 1994). Orius insidiosus has become estab-
lished in Hawaii, although possibly as a conse-
quence of intentional introduction (Lattin 2007b). 
The European/Asian species, O. minutus, was at 
one time thought to be an established introduc-
tion in North America (Lattin et al. 1989), but 
has since been removed from the North American 
faunal list (Lewis & Lattin 2010). North Ameri-
can records of this species are actually mistakes 
in identifications of the non-indigenous O. vicinus 
(Lewis & Lattin 2010).

Anthocoridae: Cardiastethini

The Cardiastethini presently includes 16 gen-
era of often uncertain systematic affinities dis-
tributed extensively in the Old and New World 
tropics (Ford 1979; Schuh & Slater 1995; Car-
pintero 2002; Carpintero & Dellapé 2008). Five 
genera within the Cardiastethini were identified 
in interceptions from 3 zoogeographic regions 
(Tables 1 and 2). Specimens were collected from 
plants, cut flowers, basketware, and luggage (Ta-
ble 2). Amphiareus constrictus (Stål, 1860) was 
intercepted in shipments from the Neotropics 
(South America/Central America/West Indies) 
and Asia (Table 2). This species is geographical-
ly widespread, particularly in the Old and New 
World tropics (Herring 1967; Ford 1979; Yamada 
2008b), and is established as an introduction in 
many parts of the world, including on a number 
of oceanic islands (Hawaii – Lattin 2007b; the Ga-
lápagos – Herring 1966, Lattin 2007a; Micronesia 
– Herring 1967; and the Cook Islands – Walker & 
Deitz 1979). The species apparently is established 
in western North America, probably through acci-
dental introduction (Lattin & Lewis 2001; Lattin 
2007c). As occurs with other members of the Car-
diastethini, species of Amphiareus Distant, 1904, 
are commonly associated with dead leaf clusters, 
dead trees, decaying fungi, or stacked logs, where 
they presumably feed on small soft-bodied ar-
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thropods such as Psocoptera and mites (Lattin & 
Lewis 2001; Yamada & Hirowatari 2003; Henry 
et al. 2008; Yamada 2008b; Jung & Lee 2011a).

Cardiastethus Fieber, 1860 is a large genus of 
approximately 45 species distributed extensively 
in tropical and subtropical regions (Ford 1979; Ya-
mada & Hirowatari 2007a). Members of the genus 
often occur in association with dead plant tissues 
and leaf litter, where they feed on psocids or other 
soft-bodied arthropods (Carayon 1957; Styles 1962; 
Lattin 1999b); some taxa occur on agricultural 
plants as predators of pest arthropods (Yamada et 
al. 2008). Cardiastethus is common in shipments of 
grain and other food stuffs (Herring 1967). Intercep-
tions included 4 specimens from Central America, 
the West Indies, and Thailand associated with or-
namental plants, cut flowers, or baggage (Table 
2). Cardiastethus minutissimus Usinger, 1946 is 
known from Guam, Micronesia, and the Ogasawara 
Islands, Japan (Usinger 1946; Herring 1967; Yama-
da & Hirowatari 2007a), and is established as an in-
troduction in Hawaii (Lattin 2007b). Cardiastethus 
affinis Poppius, 1909 is known from East Africa and 
India (Yamada et al. 2008).

Physopleurella Reuter, 1884 is a tropical/sub-
tropical genus of 16 described species almost en-
tirely of Old World origin (Yamada & Ishikawa 
2011). Members of this genus may often inhabit 
dead-leaf habitats. Collection records include 
dead leaves of palmetto, cane, fan- flower, and ba-
nana; dead leaves of evergreen trees; dried leaves 
of hula skirts; and nests of weaverbirds (Usinger 
1946, 1951; Lattin 2005b; Yamada & Hirowatari 
2007b; Jung & Lee 2011b). Psocids in these habi-
tats may be preferred prey (Swezey 1905; Lattin 
2005b). Interceptions included specimens of 2 
species from Guyana, Haiti, and the Philippines 
(Table 2). Physopleurella mundula (White, 1877) 
was intercepted at the Miami Airport on flowers 
and on palmetto leaves in luggage; this species is 
known to occur in Florida, probably as an introduc-
tion (Lattin 2005b). According to Lattin (2005b), 
P. mundula has also been intercepted at airports 
in Philadelphia (from Mexico) and New Orleans 
(from Honduras). Physopleurella flava Carayon, 
1956 was intercepted on basketware arriving 
from the Philippines. The species was described 
from West Africa and appears to be distributed in 
tropical Africa, Madagascar, and Southeast Asia 
(Ford 1979; Yamada & Hirowatari 2007b). Its bi-
ology is generally unknown, although specimens 
have been collected from the nests of weaverbirds 
(Carayon 1958).

Alofa Herring, 1976, includes only a single spe-
cies, Alofa sodalis (White, 1878). The species was 
described from Hawaii, originally as a species of 
Cardiastethus. Alofa sodalis has been collected 
in dead leaf habitats, detritus, stored goods, and 
bird nests, where its primary prey may often be 
psocids (Usinger 1951; Carayon 1958). The insect 
is also a predator of pest Lepidoptera on coconut 

in India (Nasser & Abdurahiman 1990). Alofa so-
dalis is geographically widespread, described as 
“cosmopolitan except Australia” (Ford 1979), and 
is established as an introduction in the Galápa-
gos Islands (Herring 1966; Lattin 2007a), Cook 
Islands (Walker & Deitz 1979), and on Easter 
Island (Carpintero 2002). Specimens were inter-
cepted on Capsicum sp. arriving from Trinidad/
Tobago, and in a mail package arriving from Bra-
zil (Table 2). Alofa sodalis may now be established 
as an introduction in southern Florida (FDACS 
2010).

Buchananiella continua (White, 1879) is a 
widespread species described from the island of 
Madeira but of uncertain geographic origin (Lat-
tin et al. 2001). The species commonly is found 
in dead leaf habitats often in association with 
Psocoptera and mites (Lattin et al. 2001; Aukema 
2007); dead leaf habitats are commonly used by 
other species in this genus (Yamada & Hirowatari 
2007c; Yamada & Yasunaga 2008). It has been in-
troduced into Europe and appears to be spread-
ing in both Great Britain and continental Europe 
(Aukema 2007; Rabitsch 2010). The species may 
also be established in Hawaii (Brenner & Lattin 
2001). A female of B. continua was intercepted 
at the Miami airport associated with Hydrangea 
from Europe (Table 2). Buchananiella continua 
has been present in the western United States as 
an introduction since at least the late 1920s (Lat-
tin et al. 2001).

Anthocoridae: Scolopini

The Scolopini is composed of approximately 18 
genera of wide geographic distribution and with 
heavy representation in the Neotropics (Ford 
1979; Schuh & Slater 1995; Carpintero 2002; Car-
pintero & Dellapé 2012). Calliodis Reuter, 1871, 
includes at least 12 species distributed almost ex-
clusively in the New World tropics (Carpintero & 
Dellapé 2012). Biology of this group is relatively 
poorly known, although members of the genus 
have been collected beneath bark, in dead or dy-
ing trees, and in dead leaf habitats, where they 
are likely to be predaceous on small soft-bodied 
arthropods (Kelton 1978; Lattin 1999b; Ulyshen 
et al. 2012). Calliodis pallescens (Reuter, 1884) is 
distributed throughout Central America, South 
America, and the West Indies (Champion 1900; 
Ford 1979; Carpintero 2002; Carpintero & Del-
lapé 2012), and was intercepted on 3 separate 
shipments from these regions (Table 2). There is 
no evidence that this species currently occurs in 
the United States (Lattin 2001).

Anthocoridae: Xylocorini

The Xylocorini includes only a single genus, Xy-
locoris Dufour, 1831, of cosmopolitan distribution 
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and comprising about 50 described species (Ford 
1979). Species of Xylocoris occur in stored prod-
ucts, in granaries, in manure heaps, beneath the 
bark of trees, and in nests of birds (Carayon 1958; 
Kelton 1978; Lattin 2000; Yamada et al. 2006), and 
are commonly introduced into new geographic re-
gions through transport of food products or other 
commodities (Southwood & Leston 1959; Carayon 
1961; Herring 1967; Palta 2012). Ten specimens 
of 2 identified species and one unidentified spe-
cies were found in interceptions (Table 2). Speci-
mens were found in association with unidentified 
plants, personal effects, and “tiles”, from 2 zoo-
geographic regions (Table 2); marble and ceramic 
tiles are a common source of insect interceptions at 
U.S. seaports (Work et al. 2005; McCullough et al. 
2006). Xylocoris afer (Reuter, 1884) occurs in sub-
Saharan Africa, South America, Central America, 
Europe, Australia, and Israel (Ford 1979; Péri-
cart & Halperin 1989; Péricart 1996; Carpintero 
2002). The species has not been reported in the 
literature as occurring in the U.S. (Henry 1988), 
although we have now collected it in south Florida 
(in 2001, by sweep net; TTD unpublished), and in 
Weslaco, Texas (in 2012, on sticky traps placed in 
potato fields; TML unpublished). Xylocoris flavi-
pes (Reuter, 1875) is a common predator of stored 
grain insects (Lattin 2000). This species is a com-
mon interception at ports, and apparently has 
been widely spread by commerce (Carayon 1961; 
Lattin 2007b,c). Xylocoris flavipes is apparently 
established in Hawaii (Lattin 2005a, 2007b), and 
is widely distributed in the continental U.S., prob-
ably as an introduction (Lattin 2007c).

Anthocoridae: Anthocorini

The Anthocorini is composed of at least 10 gen-
era, with strong representation in the Palearctic 
(Carayon 1972a; Ford 1979; Carpintero 2002). 
The largest genus is Anthocoris Fallén, 1814, with 
over 50 described species (Ford 1979). Members of 
this genus occur often on trees and shrubs, and 
are important sources of biological control in or-
chards (Lattin 1999a, 2000). Interceptions includ-
ed 2 genera, Anthocoris (8 specimens) and a sin-
gle specimen of Dufouriellus ater (Dufour, 1833). 
The specimens of Anthocoris comprised 4 identi-
fied species and one unidentified specimen, from 
2 geographic regions intercepted on plant mate-
rial (Table 2). Anthocoris albiger Reuter, 1884, is 
a New World species found in Central America, 
Mexico, and the southwestern U.S. (Carpintero 
2002; Lewis et al. 2005). The insect often occurs 
on Prosopis (Ward et al. 1977; Lewis et al. 2005), 
and this plant species was the source of the single 
interception (Table 2). Anthocoris variipes Cham-
pion, 1901, is known from South America, Central 
America, and Mexico, but has yet to be reported 
from the U.S. Anthocoris nemoralis (Fabricius, 
1794) and Anthocoris nemorum (Linnaeus, 1761) 

are common and widespread species in Europe, 
and are important sources of biological control 
in agriculture (Lattin 1999a, 2000). Anthocoris 
nemoralis was intentionally released into North 
America to control a psyllid pest of pears, and 
is now established throughout the western U.S. 
(Horton et al. 2004).

Dufouriellus ater is the sole representative of 
Dufouriellus. This genus has historically been in-
cluded within the Cardiastethini, but was moved to 
the Anthocorini by Carpintero and Dellapé (2008). 
Dufouriellus ater has been found under bark in as-
sociation with bark beetles or other soft-bodied prey, 
in stored products, and in bee hives (Southwood & 
Leston 1959; Kelton 1978; Arbogast 1984; Lattin 
2000). The species is an established introduction in 
Hawaii (Lattin 2005a, 2007b) and North America 
(Ford 1979). A single specimen was intercepted in a 
shipment from Italy, associated with “tile” (Table 2).

Anthocoridae: Blaptostethini

The Blaptostethini is a poorly known group of 
2 genera occurring in the Old World tropics (Ford 
1979). Blaptostethus Fieber, 1860, includes 6 de-
scribed species of relatively poorly known biology 
from the Asian/African tropics (Ford 1979; Ya-
mada 2008a). Members of this genus have been 
found in dead plant habitats, in nests of birds, in 
stored grains, on living plants, and in agricultural 
fields (Carayon 1958; Tawfik & El-Husseini 1971; 
Rajasekhara 1973; Yamada 2008a; Kaur & Virk 
2011). Interceptions included 1 unidentified spe-
cies from Ghana associated with “wood” (Table 2).

Lyctocoridae

The Lyctocoridae is composed of 2 genera (Ford 
1979), including the geographically widespread 
Lyctocoris Hahn, 1836. These insects are often 
found in stored products, beneath bark, in manure 
piles and chicken houses, in nests of birds and small 
mammals, and in dead vegetation (Southwood & 
Leston 1959; Lattin 2000, 2007b). One species, 
Lyctocoris campestris (Fabricius, 1794), known 
as the “debris bug”, appears to be almost cosmo-
politan in distribution, apparently because of un-
intentional introductions (Lattin 2007b; Rabitsch 
2010). Port interceptions included 9 specimens of 
unidentified species from 2 zoogeographic regions 
associated with plants and cut flowers (Table 2).

Lasiochilidae

The Lasiochilidae is a poorly studied group of 
10 genera with a strong presence in the Neotropi-
cal region (Carayon 1972a; Ford 1979; Carpintero 
2002). Lasiochilus Reuter, 1871, includes nearly 
50 described species associated primarily with the 
Neotropics and Pacific Islands (Herring 1967; Ford 
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1979; Carpintero 2002; Yamada & Hirowatari 
2005). Members of this genus are collected from 
dead plant material, rotting logs, and decaying 
fruit (Blatchley 1926; Usinger 1946; Herring 1967; 
Yamada & Hirowatari 2005; Jung & Lee 2007). 
Nineteen specimens of (mostly unidentified) Lasio-
chilus were intercepted on shipments from Ecua-
dor and Panama. Two specimens intercepted from 
Ecuador could be identified to species: Lasiochilus 
pallidulus Reuter, 1871 (Table 2). Lasiochilus pal-
lidulus is widely distributed in Central America, 
South America, the West Indies, and the southern 
U.S. (Ford 1979; Henry 1988; Carpintero 2002), 
and is a relatively common part of the true bug 
fauna in south Florida (Blatchley 1926). Lattin 
(2007a) included it in his list of species introduced 
into the Galápagos. Herring (1966) reported its 
presence on Cook Island and the Galápagos.

Sources of Interceptions

We observed differences among geographic 
regions in numbers and taxonomic composition 
of interceptions (Table 3), probably because of 
the combined effects of zoogeography, types of 
products being shipped and tendency of those 
products to host these insects in the country of 
origin, and numbers of shipments arriving from 
each region. Interceptions arriving from South 
and Central America included several taxa not 
encountered in shipments from other regions, no-
tably Scolopini (Anthocoridae) and Lasiochilidae 
(Table 3). Both of these groups are common in the 
New World tropics (Ford 1979; Carpintero 2002). 
Oriini (Anthocoridae) were intercepted from all 
regions except Asia. Nine of 10 intercepted speci-
mens of Xylocoris (Anthocoridae: Xylocorini) ar-
rived on shipments from Asia (Table 3). Intercep-
tions arriving from South America and Central 
America were taxonomically the most diverse, 
with 9 genera identified in the interceptions (Ta-
ble 3). The Anthocorini (Anthocoridae) are most 
heavily represented in the Palearctic and west-
ern Nearctic regions (Ford 1979). Nine specimens 
of Anthocorini were intercepted; the specimens 
were intercepted in shipments arriving from Eu-
rope and Mexico (Table 3).

Specimens representing 10 species arrived on 
shipments from countries outside of the species’ 
listed geographic distributions (Table 4), suggest-
ing that we identified several new country records 
in the interceptions. The assumption underlying 
this conclusion is that the commodity from which 
a given specimen was recovered (column 5 in Ta-
ble 2) actually originated in the source country 
listed in column 2 of the table. This assumption is 
probably true for the majority of records in Table 
2, with the most likely exceptions being speci-
mens that were intercepted in passenger luggage 
or baggage. The majority of new records listed in 
Table 4 comprise geographic regions (countries) T
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that neighbor the known geographic range of 
the species. More interesting are interceptions of 
species from countries well outside of the species’ 
known geographic range. The most striking geo-
graphic anomalies in the interceptions were for 2 
species of Cardiastethus. The first of these, Car-
diastethus affinis, was intercepted in shipments 
from Thailand, Haiti, and Costa Rica (Table 4). 
Previous records for this species include only In-
dia and East Africa. Secondly, a specimen of Car-
diastethus minutissimus was intercepted in bag-
gage on a flight from Thailand. Previous records 
for C. minutissimus are limited to a number of 
Pacific Islands (Table 4).

CONCLUSIONS

The Anthocoridae and related taxa are com-
mon elements in the non-indigenous insect fau-
nas of many geographic regions (Lattin 1999a; 
Rabitsch 2010), including in the faunas of isolat-
ed oceanic islands (Lattin 2007ab; Herring 1967; 
Yasunaga 2000; Carpintero 2002; Aukema et al. 
2006). Although some of these introduced spe-
cies have become established as a consequence 
of classical biological control programs (e.g., 
Horton et al. 2004), the majority of established 
introductions of Anthocoridae has almost cer-
tainly been accidental, likely as stowaways on 
international shipments of goods. Indeed, speci-
mens of Anthocoridae, Lyctocoridae, and Lasio-
chilidae may be particularly effective at dispers-
ing in this manner. These taxa occupy a variety 
of different habitats, often including cryptic 
habitats (Lattin 1999), and were intercepted on 
a number of different products: cut flowers, or-
namental plants, agricultural produce, tile, and 
wood products (Table 2). The insects are small 
in body size and often flattened in shape, and 
may thus occupy microsites easily overlooked by 
inspectors. Many of the specimens that we were 
able to fully identify were of species not current-
ly established in the continental United States 
(the species marked with asterisks in Table 2). 
These 33 specimens comprised 14 identified spe-
cies scattered among several zoogeographic re-
gions. Moreover, in addition to the 33 specimens 
that could be identified to species, another 49 
specimens distributed among 7 genera (Orius, 
Calliodis, Xylocoris, Blaptostethus, Lyctocoris, 
Lasiochilus) were new enough to us that we 
were not able to identify them (Table 2). Given 
our familiarity with the North American fauna 
of the Anthocoridae, our lack of success in iden-
tifying these 49 specimens probably is an indica-
tion that these unidentified species are not part 
of the true bug fauna in the continental U.S. In 
sum, 82 of the 127 total specimens that were ex-
amined in this study are very likely to be species 
that are not part of the current U.S. fauna.

ACKNOWLEDGMENTS

We are grateful to Diego Carpintero, Carl Schaefer, 
and Kazutaka Yamada for reviewing an earlier version 
of this manuscript. We also thank Kazutaka Yamada for 
confirming our identification of Cardiastethus affinis.

REFERENCES CITED

ARBOGAST, R. T. 1984. Demography of the predaceous 
bug Dufouriellus ater (Hemiptera: Anthocoridae). 
Environ. Entomol. 13: 990-994.

AUKEMA, B. 2007. Buchananiella continua (Anthocori-
dae) in south Devon (VC3). Heteroptera News 9 
(spring): 12.

AUKEMA, B., DUFFELS, J. P., AND BÁEZ, M. 2006. A check-
list of the Heteroptera of the Canary Islands (In-
secta), pp. 755-774 In W. Rabitsch [ed.], Hug the 
Bug – For Love of True Bugs. Festschrift zum 70. 
Geburtstag von Ernst Heiss. Denisia 19: 1184 pp.

BLATCHLEY, W. S. 1926. Heteroptera or True Bugs of 
Eastern North America with Especial Reference to 
the Faunas of Indiana and Florida. Nature Pub-
lishing Company, Indianapolis, IN. 1116 pp.

BRENNER, G. J., AND LATTIN, J. D. 2001. Notes on three 
species of Anthocoridae (Hemiptera: Heteroptera) 
from Hawaii, including the first record of Bucha-
naniella continua (White). Proc. Entomol. Soc. 
Washington 103: 386-388.

CARAYON, J. 1957. Introduction a l’étude des An-
thocoridae omphalophores (Hemiptera: Heterop-
tera). Ann. Soc. Entomol. France 126: 159-197.

CARAYON, J. 1958. Quelques Hémiptères Anthocoridae 
des îles Mascareignes. Mém. Inst. Scient. Mada-
gascar, Série E 9: 335-348.

CARAYON, J. 1961. Hemiptera (Heteroptera) An-
thocoridae. South African Animal Life 8: 533-557.

CARAYON, J. 1972a. Caractères systématiques et clas-
sification des Anthocoridae (Hemipt.). Ann. Soc. 
Entomol. France 8: 309-349.

CARAYON, J. 1972b. Le genre Xylocoris: subdivision et 
espèces nouvelles (Hem. Anthocoridae). Ann. Soc. 
Entomol. France (N.S.) 8: 579-606.

CARPINTERO, D. L. 2002. Catalogue of the Neotropical 
Anthocoridae (Heteroptera). Rev. Soc. Entomol. 
Argentina 61: 25-44.

CARPINTERO, D. L., AND DELLAPÉ, P.M. 2008. Rajburico-
ris, a new genus of Cardiastethini, and discussion 
of the systematic position of Dufouriellus (Hemip-
tera: Heteroptera: Anthocoridae). Acta Entomol. 
Mus. Nat. Pragae 48: 503-509.

CARPINTERO, D. L., AND DELLAPÉ, P. M. 2012. Neotropi-
cal Scolopini (Hemiptera: Heteroptera: Anthocori-
dae): new taxa, diagnostic characters and a key to 
the genera of the tribe. Acta Entomol. Musei Nat. 
Pragae 52: 49-66.

CASSIS, G., AND GROSS, G. F. 1995. Hemiptera: Het-
eroptera (Coleorrhyncha to Cimicomorpha), pp. 
1-501. In W. W. K. Houston and G. V. Maynard 
[eds.],  Zoological Catalogue of Australia. Vol. 
27.3A. CSIRO, Melbourne, Australia.

CHAMPION, G. C. 1900. Anthocoridae. Insecta. Rhyn-
chota. Hemiptera-Heteroptera, pp. 306-336 In F. 
D. Godman and O. Salvin [eds.], Biologia Centrali-
Americana, Taylor & Francis, London.

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 23 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



496 Florida Entomologist 96(2) June 2013

DARLINGTON, P. J., JR. 1957. Zoogeography: the geo-
graphical distribution of animals. John Wiley & 
Sons, Inc., New York.

DOBBS, T. T., AND BRODEL, C. F. 2004. Cargo aircraft as 
a pathway for the entry of nonindigenous pests into 
South Florida. Florida Entomol. 87: 65-78.

FDACS. 2010. Florida Cooperative Pest Survey Pro-
gram. Quarterly Report No. 3-2010. Division of 
Plant Industry, Florida Department of Agriculture 
and Consumer Services. http://www.freshfromflori-
da.com/pi/caps/images/pdf_caps_qtr_3-2010.pdf (ac-
cessed 10 Sep 2012).

FORD, L. J. 1979. The phylogeny and biogeography of the 
Cimicoidea (Insecta: Hemiptera). M.S. thesis, Uni-
versity of Connecticut, Storrs, CT.

HAACK, R. A. 2001. Intercepted Scolytidae (Coleoptera) 
at U.S. ports of entry: 1985-2000. Integ. Pest Mgt. 
Rev. 6: 253-282.

HAWAII DEPARTMENT OF AGRICULTURE. 2009. Kahului air-
port pest risk assessment report. http://hawaii.gov/
hdoa/pi/pq/KARA (accessed 1 Oct 2012).

HENRY, T. J. 1988. Family Anthocoridae Fieber, 1837. 
The minute pirate bugs, pp. 12-28 In T. J. Henry and 
R. C. Froeschner [eds.], Catalog of the Heteroptera, 
or true bugs, of Canada and the Continental United 
States. E. J. Brill, Leiden.

HENRY, T. J. 2008. First North American records for the 
Palearctic Orius majusculus (Reuter) (Hemiptera: 
Heteroptera: Anthocoridae). Proc. Entomol. Soc. 
Washington 110: 953-959.

HENRY, T. J., WHEELER, JR., A. G., AND STEINER JR., W. E. 
2008. First North American records of Amphiareus 
obscuriceps (Poppius) (Hemiptera: Heteroptera: An-
thocoridae), with a discussion of dead-leaf microhab-
itats. Proc. Entomol. Soc. Washington 110: 402-416.

HERNÁNDEZ, L. M., AND STONEDAHL, G. M. 1999. A review 
of the economically important species of the genus 
Orius (Heteroptera: Anthocoridae) in East Africa. J. 
Nat. History 33: 543-568.

HERRING, J. L. 1966. The Anthocoridae of the Galápagos 
and Cocos Islands. Proc. Entomol. Soc. Washington 
68: 127-130.

HERRING, J. L. 1967. Insects of Micronesia. Heteroptera: 
Anthocoridae. Insects of Micronesia 7: 391-414.

HORTON, D. R., LEWIS, T. M., AND BROERS, D. A. 2004. 
Ecological and geographic range expansion of the 
introduced predator Anthocoris nemoralis (Heterop-
tera: Anthocoridae) in North America: potential for 
non-target effects? American Entomol. 50 (1): 18-30.

JUNG, S., AND LEE, S. 2007. New record of the Family 
Lasiochilidae Carayon, 1972 (Hemiptera: Cimicoi-
dea) from the Korean Peninsula, with re-description 
of Lasiochilus (Dilasia) japonicus from Jeju Island. 
J. Asia-Pacific Entomol. 10: 5-11.

JUNG, S., AND LEE, S. 2011a. Taxonomic review of the 
genus Amphiareus (Heteroptera: Anthocoridae) in 
the Korean Peninsula. J. Asia-Pacific Entomol. 14: 
335-340.

JUNG, S., AND LEE, S. 2011b. Two new records of the tribe 
Cardiastethini (Hemiptera: Heteroptera: Anthocori-
dae) from the Korean Peninsula. Zootaxa 2931: 59-
64.

JUNG, S., YASUNAGA, T., AND LEE, S. 2011. Taxonomic re-
view of the genus Orius (Heteroptera: Anthocoridae) 
in the Korean Peninsula. J. Asia-Pacific Entomol. 
14: 64-74.

KAUR, R., AND VIRK, J. S. 2011. Role of Blaptostethus 
pallescens Poppius and Xylocoris flavipes (Reuter) in 

the suppression of Corcyra cephalonica Stainton in 
stored rice grain. J. Biol. Control 25: 329-332.

KELTON, L. A. 1978. The insects and arachnids of Cana-
da. Part 4. The Anthocoridae of Canada and Alaska 
(Heteroptera: Anthocoridae). Agriculture Canada 
Research Publication 1639, Ottawa, Canada.

LARIVIÈRE, M. C., AND WEARING, C. H. 1994. Orius vicinus 
(Ribaut) (Heteroptera: Anthocoridae), a predator of 
orchard pests new to New Zealand. New Zealand 
Entomol. 17: 17-21.

LATTIN, J. D. 1999a. Bionomics of the Anthocoridae. 
Annu. Rev. Entomol. 4: 207-231.

LATTIN, J. D. 1999b. Dead leaf clusters as habitats for 
adult Calliodis temnostethoides and Cardiastethus 
luridellus and other anthocorids (Hemiptera: Het-
eroptera: Anthocoridae). The Great Lakes Entomol. 
32: 33-38.

LATTIN, J. D. 2000. Minute pirate bugs (Anthocoridae), 
pp. 607-637 In C. W. Schaefer, and A. R. Panizzi 
[eds.], Heteroptera of Economic Importance. CRC 
Press, Boca Raton, FL.

LATTIN, J. D. 2001. Deletion of Calliodis pallescens (Re-
uter) from the United States fauna (Hemiptera: Het-
eroptera: Anthocoridae). Proc. Entomol. Soc. Wash-
ington 103: 1027.

LATTIN, J. D. 2005a. Dufouriellus ater (Puton), Macro-
trachelia nigronitens (Stål), and Xylocoris (Arro-
stelus) flavipes (Reuter) (Hemiptera: Heteroptera: 
Cimicoidea: Anthocoridae): first records from the 
Hawaiian Islands. Proc. Entomol. Soc. Washington 
107: 466-468.

LATTIN, J. D. 2005b. Physopleurella floridana Blatch-
ley, 1925, a synonym of Physopleurella mundula 
(White, 1877) (Hemiptera: Heteroptera: Cimicoidea: 
Anthocoridae). Proc. Entomol. Soc. Washington 107: 
460-462.

LATTIN, J. D. 2007a. The Lasiochilidae and Anthocoridae 
(Hemiptera: Heteroptera) of the Galápagos Islands, 
Ecuador: introduced or native? Proc. Entomol. Soc. 
Washington 109: 605-610.

LATTIN, J. D. 2007b. The Lasiochilidae, Lyctocoridae, 
and Anthocoridae (Hemiptera: Heteroptera) of the 
Hawaiian Islands: native or introduced? Proc. Ento-
mol. Soc. Washington 109: 75-80.

LATTIN, J. D. 2007c. The non-indigenous Lyctocoridae 
and Anthocoridae (Hemiptera: Heteroptera: Cimi-
coidea) of America north of Mexico. Proc. Entomol. 
Soc. Washington 109: 366-376.

LATTIN, J.  D., AND LEWIS, T. 2001. Amphiareus constric-
tus (Stål) (Hemiptera: Heteroptera: Anthocoridae) 
from California: classification of previous record and 
citation. Proc. Entomol. Soc. Washington 103: 334-
336.

LATTIN, J. D., ASQUITH, A., AND BOOTH, S. 1989. Orius 
minutus (Linnaeus) in North America (Hemiptera: 
Heteroptera: Anthocoridae). J. New York Entomol. 
Soc. 97: 409-416.

LATTIN, J. D., LEWIS, T., AND HORTON, D. R. 2001. Bucha-
naniella continua (White) (Hemiptera: Heteroptera: 
Anthocoridae) from California, with new synonymy. 
Proc. Entomol. Soc. Washington 103: 558-560.

LEWIS, T. M., AND LATTIN, J. D. 2010. Orius (Hetero-
rius) vicinus (Ribaut) (Hemiptera: Heteroptera: An-
thocoridae) in western North America, a correction 
of the past. Proc. Entomol. Soc. Washington 112: 
69-80.

LEWIS, T. M., HORTON, D. R., AND BROERS, D. A. 2005. New 
state and United States records for Anthocoridae 

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 23 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



 Horton et al.: Heteroptera Intercepted at USA Ports of Entry 497

(Hemiptera: Heteroptera). The Pan-Pacific Entomol. 
81: 59-67.

LIEBHOLD, A. M., MACDONALD, W. L., BERGDAHL, D., AND 
MASTRO, V. C. 1995. Invasion by exotic forest pests 
– a threat to forest ecosystems. Forest Sci. 41: 1-49.

MACK, R .N., SIMBERLOFF, D., LONSDALE, W.M., EVANS, H. 
CLOUT, M., AND BAZZAZ, F. A. 2000. Biotic invasions: 
causes, epidemiology, global consequences and con-
trol. Ecol. Appl. 10: 689-710.

MCCULLOUGH, D. G., WORK, T .T., CAVEY, J. F., LIEBHOLD, 
A. M., AND MARSHALL, D. 2006. Interceptions of non-
indigenous plant pests at US ports of entry and bor-
der crossings over a 17-year period. Biol. Invasions 
8: 611-630.

MILICZKY, E., AND HORTON, D. R. 2011. Occurrence of 
the western flower thrips, Frankliniella occiden-
talis, and potential predators on host plants in 
near-orchard habitats of Washington and Oregon 
(Thysanoptera: Thripidae). J. Entomol. Soc. British 
Columbia 108: 11-28.

NASSER, M., AND ABDURAHMAN, U. C. 1990. Reproductive 
biology and predatory behavior of the anthocorid 
bugs (Anthocoridae: Hemiptera) associated with the 
coconut caterpillar, Opisina arenosella (Walker). En-
tomon 15: 149-158.

PALTA, S. C. 2012. Phytosanitary Solutions. http://phyto-
sanitarysolution.com (accessed 30 Oct 2012).

PÉRICART, J. 1972. Hémiptères. Anthocoridae, Cimicidae, 
et Microphysidae de l’Ouest-Paléarctique. Faune de 
L’Europe et du Bassin Méditerranéen. Masson et 
Cie, Paris 7: 1-402.

PÉRICART, J. 1996. Family Anthocoridae Fieber, 1836 
– flower bugs, minute pirate bugs, pp. 108-140 In 
B. Aukema and C. Rieger [eds.]. Catalogue of the 
Heteroptera of the Palaearctic Region. Volume 2: 
Cimicomorpha I. The Netherlands Entomol. Soc., 
Amsterdam, The Netherlands.

PÉRICART, J., AND HALPERIN, J. 1989. The Anthocoridae of 
Israel (Heteroptera). Phytoparasitica 17: 91-98.

RABITSCH, W. 2010. True Bugs (Hemiptera, Heterop-
tera). Chapter 9.1. BioRisk 4: 407-433.

RAJASEKHARA, K. 1973. A new species of Blaptostethus 
(Hemiptera: Anthocoridae) from Mysore, India. Ann. 
Entomol. Soc. America 66: 86-87.

SCHUH, R. T., AND SLATER, J. A. 1995. True bugs of the 
World (Hemiptera: Heteroptera). Classification and 
natural history. Cornell University Press, Ithaca, 
New York.

SOUTHWOOD, T. R. E., AND LESTON, D. 1959. Land and wa-
ter bugs of the British Isles. Frederick Warne & Co., 
London.

STYLES, J. H. 1962. Notes on Cardiastethus consors B. 
White and Cardiastethus poweri B. White (Heterop-
tera: Anthocoridae). New Zealand Entomol. 3: 29-37.

SWEZEY, O. H. 1905. Leaf-hoppers and their natural en-
emies (Pt. VII. Orthoptera, Coleoptera, Hemiptera). 
Report of Work of the Exp. Sta. of the Hawaiian 
Sugar Planters’ Assoc. Bull. No. 1, Part 7. Honolulu, 
Hawaii.

TAWFIK, M. F. S., AND EL-HUSSEINI, M. M. 1971. The life-
history of the anthocorid predator Blaptostethus pi-
ceus Fieber var. pallescens Poppius (Hemiptera: An-
thocoridae). Bull. Soc. Entomol. Egypte 55: 239-252.

ULYSHEN, M. D., HANULA, J. L., BLINN, R. L., AND KRITSKY, 
G. 2012. Saproxylic Hemiptera habitat associations. 
Southeastern Nat. 11: 135-140.

USINGER, R. L. 1946. Insects of Guam. II. Bernice P. 
Bishop Museum, Bull. 189. Honolulu, Hawaii.

USINGER, R. L. 1951. Heteroptera of the Marshall Is-
lands. Proc. Hawaiian Entomol. Soc. 14: 315-321.

VITOUSEK, P. M., D’ANTONIO, C. M., LOOPE, L. L. AND 
WESTBROOKS, R. 1996. Biological invasions as global 
environmental change. American Sci. 84: 468-478.

WALKER, A. K., AND DEITZ, L. L. 1979. A review of ento-
mophagous insects in the Cook Islands. New Zea-
land Entomol. 7: 70-82.

WARD, C. R., O’BRIEN, C. W., O’BRIEN, L. B., FOSTER, D. 
E., AND HUDDLESTON, E. W. 1977. Annotated check-
list of New World insects associated with Prosopis 
(mesquite). United States Department of Agricul-
ture, Agricultural Research Service, Tech. Bull. 
1557.

WORK, T. T., MCCULLOUGH, D. G., CAVEY, J. F., AND KOM-
SA, R. 2005. Arrival rate of nonindigenous insect spe-
cies into the United States through foreign trade. 
Biol. Invasions 7: 323-332.

YAMADA, K. 2008a. Blaptostethus aurivillus, a new flow-
er bug (Heteroptera, Anthocoridae) from west Ma-
laysia. Japanese J. Syst. Entomol. 14: 7-11.

YAMADA, K. 2008b. Taxonomy of the genus Amphiareus 
(Heteroptera: Anthocoridae) in southeast Asia. Eu-
ropean J. Entomol. 105: 909-916.

YAMADA, K., AND HIROWATARI, T. 2003. Japanese species 
of the genus Amphiareus Distant (Heteroptera: An-
thocoridae), with descriptions of two new species. 
Entomol. Sci. 6: 289-300.

YAMADA, K., AND HIROWATARI, T. 2005. The genus Lasio-
chilus Reuter (Heteroptera, Anthocoridae) from Ja-
pan, with description of a new species. Japanese J. 
Syst. Entomol. 11: 195-200.

YAMADA, K., AND HIROWATARI, T. 2007a. The flower bug 
genus Cardiastethus (Insecta: Heteroptera: An-
thocoridae) from the Ogasawara Islands, Japan. 
Species Diversity 12: 113-120.

YAMADA, K., AND HIROWATARI, T. 2007b. The genus Phy-
sopleurella Reuter (Hemiptera: Heteroptera: An-
thocoridae) from southeastern Asia. Proc. Entomol. 
Soc. Washington 109: 444-453.

YAMADA, K., AND HIROWATARI, T. 2007c. A new Bucha-
naniella Reuter (Hemiptera: Anthocoridae) from In-
dochina and the Malay Peninsula, with a note on B. 
crassicornis Carayon. Zootaxa 1398: 29-36.

YAMADA, K., AND YASUNAGA, T. 2008. Species of the min-
ute pirate bug genus Buchananiella Reuter from 
Thailand (Heteroptera, Anthocoridae). Nouv. Revue 
Entomol. (N.S.) 25: 273-280.

YAMADA, K., AND ISHIKAWA, T. 2011. Physopleurella (In-
secta: Heteroptera: Anthocoridae) new to Indonesia, 
with the description of a new species. Species Diver-
sity 16: 93-101.

YAMADA, K., BINDU, K., AND NASSER, M. 2008. Taxonomic 
and biological notes on Cardiastethus affinis and C. 
pseudococci pseudococci (Hemiptera: Heteroptera: 
Anthocoridae) in India. Zootaxa 1910: 59-68.

YAMADA, K., YASUNAGA, T., NAKATANI, Y., AND HIROWATARI, 
T. 2006. The minute pirate-bug genus Xylocoris Du-
four (Hemiptera: Heteroptera: Anthocoridae) from 
rice mills in Thailand. Proc. Entomol. Soc. Washing-
ton 108: 525-533.

YASUNAGA, T. 1997. The flower bug genus Orius Wolff 
(Heteroptera: Anthocoridae) from Japan and Tai-
wan, Part III. Appl. Entomol. Zool. 32: 387-394.

YASUNAGA, T. 2000. Anthocorid bugs of the tribe Oriini 
(Heteroptera: Anthocoridae) of the Ogasawara (Bo-
nin) Islands, Japan. Proc. Entomol. Soc. Washington 
102: 353-359.

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 23 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use


