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Abstract

An overview of the 28 species of Aradidae found in Michigan is presented, along with
an identification key, distribution maps, and relevant literature. Eleven new state records
are presented for the following species: Aradus approximatus Parshley, Aradus duzeei
Bergroth, Aradus falleni Stal, Aradus insolitus Van Duzee, Aradus intectus Parshley,
Aradus montanus Bergroth, Aradus proboscideus Walker, Aradus shermani Heidemann,
Aradus uniformis Heidemann, Quilnus niger (Stal) (all Aradinae), and Neuroctenus simplex

(Uhler) (Mezirinae).

Keywords. true bugs, faunistics, distribution, checklist

Aradidae, commonly called flat bugs or
bark bugs, is a family of strongly flattened
mycophagous true bugs comprising 126
species in 11 genera in the United States
(updated from Froeschner 1988). These in-
sects are cryptic both in habitus and habitat,
having a granular integument that adheres
bits of substrate and being found most often
under the bark of dead or dying trees or logs.
They also tend to be slow-moving insects,
and this habit, coupled with habitus and
habitat, can make them difficult to see, even
when (unknowingly) encountered. Thus,
despite being a diverse group, aradids are
uncommonly found, especially compared to
other Heteroptera, and this phenomenon is
apparent in the holdings of entomological
research collections.

The group has never been treated for
Michigan, although O’Brien’s (1983, 1988)
lists of literature concerning the terrestrial
arthropods of Michigan contain sources
with a few records of Aradidae. Townsend
(1890) and Hussey (1922) contributed to
the knowledge of the Aradidae of Michigan,
each having catalogued the Heteroptera
found in the vicinity of Constantine, Saint
Joseph County and Berrien County, respec-
tively. Additionally, Pettit (1901) recorded
an Aradus sp. from Munising Junction
(Alger County), and Adams (1909) recorded
a single species of Aradus from Isle Royale
(Keweenaw County). One species, Aradus
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ruficeps Hussey, 1953, was described based
on a single specimen from Michigan.

In an effort to compile the knowledge
and expose the diversity of these cryptic in-
sects,  herein present the results of my study
of the Aradidae of Michigan, my seventh
synoptic family-level contribution studying
the heteropteran fauna of the state.

Materials and Methods. Methods
parallel previous installments of this series
(Swanson 2011, 2012a, b, 2013, 2015, 2016):

The aradid holdings of the two major
university collections in southern Michigan
were examined. County records were com-
piled, identification keys were modified, and
the existing natural history information,
both Michiganian and extralimital, was
summarized. Notes on additional species of
potential relevance to Michigan follow the
primary species accounts.

The identification of the 282 specimens
included in this study was rendered or
confirmed by the author, and all specimens
reside in one of the collections listed below
unless otherwise noted. Collection dates indi-
cate the earliest and latest adults examined
and refer specifically to specimens collected
in Michigan. In the instances where provid-
ed, label data are not transcribed verbatim,
but complete locality information is includ-
ed. Any additions, changes, or interpretive



The Great Lakes Entomologist, Vol. 53, No. 2 [2020], Art. 4

84 THE GREAT LAKES ENTOMOLOGIST

Vol. 53, Nos. 3-4

89

48|

ONTONAGON

MARQUETTE

46

ONTARIO

146

PRESQUE ISLE:

Ry ALPENA

0SCODA

ALCONA

WEXFORD ROS- |ocEMAW
& COMMON
44 f ARENAC
MASON | LAKE |OSCEOLA| CLARE |GLADWIN a4
SABELLA| MIDLAND| BAY
TUSCOLA | oyt ac
MONTCALM | oo o | SAGINAW
LAPEER
SHIA- |GENESEE] ST. CLAIR
IONIA | CLINTON |\n e
&
8| oaxLanD \S'd?
&
\J
BARRY | EATON | INGHAM | ™
MICHIGAN &
&5 |CALHOUN | yackson  [wasTeaw | WAYNE
42 o B 50 -
Scole of Miles JOSEPH | BRANCH 'I;':IL_: LENAWEE | MONROE:
UMMZ-1957- WLB
85

8% 87

Figure 1. The counties of the State of Michigan.

elements provided by the author are shown
in brackets. Locations of Michigan counties
from which specimens were collected are
depicted in Fig. 1.

The habitus plates (Figs. 2—4) are
intended to provide a visual reference for
the diversity found in Michigan. Several
forms are distinctive in general habitus or
particular morphological characters. How-

https://scholar.valpo.edu/tgle/vol53/iss2/4

ever, comparison with the plates will not
serve as a replacement for keying out
specimens.

In the keys, certain characters are
occasionally set apart using brackets. These
brackets signify that the contrasting charac-
ter is not in that particular couplet but ap-
pears in one of the immediately successive
couplets attained through the opposite lead.
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Aneurus inconstans
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Neuroctenus simplex Mezira lobata

Figure 2. Aneurinae and Mezirinae of Michigan, dorsal habitus.

Regarding host records, I have com-
piled those previously mentioned in the
literature for the aradid species found in
Michigan (Table 2), with a few caveats.
First, I have reduced records of trees to
genus-level only; this means that tree spe-
cies might be listed in the original citation.
Second, I have included only tree genera
that occur in Michigan. For example, in ad-
dition to the five genera listed in the table,
Aneurus fiskei Heidemann, 1904a also has
been recorded from Oxydendrum [arboreum
(L.) DC.] (Blatchley 1926); yet, this record
is herein excluded, because sourwood does
not occur in Michigan. In the case where an
aradid has been recorded from a tree species
absent in Michigan but with congeners that
are present in the state, I have included the
generic level record. For example, Quilnus
niger (Stal, 1873) has been recorded from
longleaf pine (Pinus palustris Mill.) (Parsh-
ley 1921), and even though longleaf pine
does not occur in Michigan, Pinus is still
marked in the table, regardless of whether
records for other Pinus spp. exist for Q.
niger (they do!). Presence of tree genera
and species in Michigan was assessed using
Barnes and Wagner (2004). The compilation
of this table should not be construed as a
definitive statement on the hosts of aradids.
On the contrary, there is little evidence to
suggest that aradids are restricted to par-
ticular species of trees, and many of these
records represent at best (1) trees that can
host fungal species consumed by aradids
or (2) incidental captures, especially if
occurring during seasonal flights. Lastly,
records of fungal hosts, being much more
sparse (and perhaps more meaningful) are
listed under the species accounts.

Collections are designated as follows:
Daniel R. Swanson, personal collection
(DRS); Albert J. Cook Arthropod Research
Collection, Michigan State University, East

Published by ValpoScholar, 2020

Lansing, Michigan (MSUC); and Universi-
ty of Michigan Museum of Zoology Insect
Collection, Ann Arbor, Michigan (UMMZ).

Results and Discussion

Family ARADIDAE Spinola, 1837

Flat bugs are generally unmistakable
in their oval to rectangular, strongly-flat-
tened habitus. Additionally, members in the
Nearctic may be characterized by a short,
stout four-segmented rostrum, absence of
ocelli, two-segmented tarsi, and a rough or
granular integument (Slater and Baranows-
ki 1978, Schuh and Slater 1995). Aradids
also possess distinctive coiled mandibular
stylets, thereby allowing long structures to
be stored in a small head capsule (Spooner
1920, Lee and Pendergrast 1976). Aradids
are usually found under the bark or on
fungus associated with dead or dying trees
or in leaf litter. However, some members of
the family are found in the nests of birds
and rodents, as well as termites (Kormilev
and Froeschner 1987, Schuh and Slater
1995). Some species are gregarious (Cassis
and Gross 2002), with many individuals of
various life stages found in groups under a
single patch of bark. Others go beyond simple
gregariousness: McClure (1932), Takahashi
(1934), and Taylor (1988a) described paren-
tal care in three different aradid species.
However, it is not known how widely this
phenomenon occurs in the family. Strid-
ulation also is documented in the group
(Bergroth 1892, Usinger 1954). Leston (1955)
generally described the male and female
genitalia. Vasarhelyi (1986) investigated
the utility of the pretarsus as a taxonomic
character. Schuh and Slater (1995) provided
a concise general family-level treatment in
a systematic context.

Aradids are predominantly fun-
gus-feeders. Hubbard (1892) provided one
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Aradus abbas Aradus acutus Aradus aequalis

-~

Aradus approximatus Aradus borealis Aradus crenatus

-

Aradus duzeei Aradus falleni Aradus implanus

Aradus inornatus Aradus insolitus Aradus intectus

Figure 3. Aradinae of Michigan, dorsal habitus.
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Aradus lugubris Aradus montanus Aradus proboscideus
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Aradus quadrilineatus Aradus robustus Aradus shermani
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Aradus similis Aradus subruficeps Aradus tuberculifer

Aradus uniannulatus Aradus uniformis Quilnus niger

Figure 4. Aradinae of Michigan (cont.), dorsal habitus.
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Table 1. Species of Aradidae found in Michigan.

Aneurinae

Aneurus fiskei Heidemann, 1904a
Aneurus inconstans Uhler, 1871

Aradinae

Aradus abbas Bergroth, 1889
Aradus acutus Say, 1831

Aradus aequalis Say, 1831

Aradus approximatus Parshley, 1921
Aradus borealis Heidemann, 1909
Aradus crenatus Say, 1831

Aradus duzeei Bergroth, 1892
Aradus falleni Stal, 1860

Aradus implanus Parshley, 1921
Aradus inornatus Uhler, 1876
Aradus insolitus Van Duzee, 1916
Aradus intectus Parshley, 1921

Aradus lugubris Fallén, 1807
Aradus montanus Bergroth, 1913
Aradus proboscideus Walker, 1873
Aradus quadrilineatus Say, 1825
Aradus robustus Uhler, 1871

Aradus shermani Heidemann, 1906
Aradus similis Say, 1831

Aradus subruficeps Hussey, 1953
Aradus tuberculifer Kirby, 1837
Aradus uniannulatus Parshley, 1921
Aradus uniformis Heidemann, 1904b
Quilnus niger (Stal), 1873

Mezirinae

Mezira lobata (Say, 1831)
Neuroctenus simplex (Uhler, 1876)

of the earlier accounts of this behavior,
suggesting that the rough surface of these
insects provided surfaces for the transport
of fungal spores. Schwartz (1901) later split
the group between a preference for “feed[ing]
upon a blackish mould under the bark” and
“liv[ing] outside of the bark of dead trees,
upon a whitish fungus”. Many subsequent
authors (e.g., Parshley 1921, Blatchley 1926,
Jordan 1932, Usinger 1936) have corroborat-
ed mycophagous behavior. Furthermore, one
species, Aradus kormilevi Heiss, 1980, has
been found in association with the southern
pine beetle Dendroctonus frontalis Zimmer-
mann, 1868 (Overgaard 1968, Moser et al.
1971; both reported the species as Aradus
cinnamomeus Panzer, 1806), a bark beetle
that often introduces fungal pathogens into
the tree (Bramble and Holst 1940, Paine et
al. 1997). It also was hypothesized that even
those nidicolous species still feed on fungi
present in the nests and burrows (Usinger
1936). Nevertheless, a few species may de-
velop on non-tree plants (Tamanini 1955,
Heiss 1984), a few subfamilies may subsist
on tree sap (Schuh and Slater 1995), and a
single Palearctic species is known to feed on
phloem, cambium, and xylem of healthy trees
(Kormilev and Froeschner 1987). This latter
species, A. cinnamomeus, is the only aradid
known to be pestiferous (Heliévaara 2000).

Despite their slow-moving ways and
cryptic habitat, aradids are surprisingly
strong dispersers. There is a high incidence
of wing polymorphism in the family (Usinger
and Matsuda 1959, Kormilev and Froeschner
1987). In general, polymorphism seems
driven by competing needs to maneuver in
tight subcorticolous habitats and to disperse
to new sites given the ephemeral nature
of their food and habitat; indeed, seasonal
dispersal flights are well-documented in the

https://scholar.valpo.edu/tgle/vol53/iss2/4

group, e.g., McPherson and Weber (1981).
Other stimuli seem to draw aradids. Various
species are known to be pyrophilous, viz.
attracted to forest fires or recently burned
trees (e.g., Wyniger et al. 2002, Hjaltén et
al. 2006, Johansson et al. 2010), and these
species often possess specialized sensilla to
aid in locating these phenomena (Schmitz
et al. 2010). Studies have shown that some
aradids engage in scototaxis (Heliovaara and
Terho 1981, Taylor 1988b), although some
species also are, at least indirectly, attract-
ed to lights at night (Usinger and Matsuda
1959). Still, complete aptery is well-known,
independently-derived in several lineages,
and concentrated in the Tropics, likely a
result of high abundance of food and hab-
itat in these moist ecosystems (Monteith
1982). However, no apterous species have
ever been associated with non-apterous
morphs (Kormilev and Froeschner 1987).
Yet, every other condition, i.e., macroptery,
brachyptery, stenoptery, and microptery,
is exhibited by some species of aradid, and
some species display several of these condi-
tions in a single population (e.g., Heliovaara
1984). Additionally, some macropterous
aradids are known to purposefully induce
brachyptery “by spontaneous shedding or by
self-mutilation” (Kormilev and Froeschner
1987; see also Kenward 1975), a condition
termed “ruptobrachyptery” by Kormilev
and Froeschner (1987). In another regard to
dispersal, aradids may be somewhat pagile,
given that several species present in the New
World (i.e., Aradus lugubris Fallén, 1807,
Aradus signaticornis Sahlberg, 1848) were
described from the Palearctic (Froeschner
1988). However, in contrast to other live-
wood-boring insects (e.g., Buprestidae,
Cerambycidae, Curculionidae), pagility
among Aradidae may be mitigated in that
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Table 2. Host records for species of Aradidae found in Michigan. Records marked with an
asterisk (*) are not novel but were reported in earlier references that I have not located.
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Aneurus fiskei 5 9 4 5 10
An. inconstans 14 13*%| 1 11
Aradus abbas 8% | 8*
Ar. acutus 4,8, 15
10,
15
Ar. approximatus 8,
10,
16
Ar. crenatus 8* 4, | 8% |13% 4 |13*| 8* 4, | 8, | 16 8%, |13*
10 10 | 10 10
Ar. duzeei 8 10 10
Ar. falleni 7
Ar. implanus 9
Ar. insolitus 13%) 13*
16
Ar. lugubris 8% | 8% | 8* 1, 13*
10
Ar. proboscideus 12 8 | 8,
12
Ar. quadrilineatus 10, 14| 8, 14
11 10
16
Ar. robustus 11 9,11 8,
10
Ar. similis 10 4, | 8, 10 10 4,
10 | 10 10
Ar. uniannulatus 13*
Ar. uniformis 8
Quilnus niger 2,4,
8,
15 14
Mezira lobata 10 10
Neuroctenus 6, 3 3-5,
simplex 10 10
15,
16
1Van Duzee (1894) 9Hussey (1922)
2Heidemann (1901) 10Blatchley (1926)
30sborn (1903) 1Torre-Bueno (1935)
4Heidemann (1904a) 12Usinger (1936)

5Torre-Bueno (1908)

6Heidemann (1909)
TVan Duzee (1916)
8Parshley (1921)

13Usinger and Matsuda (1959, Table 1)
14Matsuda (1977)

15Taylor and McPherson (1989)
16Present study
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flat bugs typically require dead or decaying
wood, which is generally a product of low
commercial or shipping value.

Little is known about the predators of
flat bugs. Presumably other subcorticolous
arthropods, particularly ants and beetles,
prey on aradids, although this has never
been recorded in the literature (Usinger and
Matsuda 1959). However, Blatchley (1926)
noted a female Aradus similis Say, 1831
heavily infested under the hemelytra with
the mite Cheyletus clavispinus Banks, 1902.
Furthermore, there are several hymenopter-
ans known to parasitize flat bugs or their
eggs, notably platygastrids in the genus
Aradophagus Ashmead, 1893 (Heidemann
1904a) and Telenomus aradi Kozlov, 1967
(Heliovaara et al. 1982).

Flat bugs are strongly affected, often
negatively so, by human interactions with
trees and/or forests (Osborn 1903, Parshley
1924, Johansson et al. 2010), a conclusion
easy to reach given aradids’ stenophagy and
the increased anthropogenic destruction of
virgin habitat over the last several centu-
ries. In one study, Heliovaara and Vaisanen
(1983) documented that human disturbance
caused proliferation in only one aradid spe-
cies, whereas five others severely declined.
From the other side, another study showed
that approximating natural disturbances,
such as through prescribed burning, in-
creased the diversity and abundance of ara-
did species in forest stands (Hagglund et al.
2015). Heliovaara et al. (1983) documented
positive and negative effects on population
growth of one Finnish species correlated with
nitrogen fertilization and insecticide use,
respectively, in forest plots. Furthermore,
it will be important to better elucidate the

Vol. 53, Nos. 3-4

ranges and host preferences of individual
species in order to focus conservation efforts
and better preserve aradid diversity.

At the family-level, the taxonomy of
the group has remained somewhat stable,
at least in the Nearctic. Aradidae, together
with Termitaphididae, form the superfamily
Aradoidea, although the latter family is not
known to occur in the United States or Can-
ada. However, several of the subfamilies had
previously been treated as distinct families,
i.e., Aneuridae, Meziridae. The most current
catalog for the taxa found in America north
of Mexico was provided by Froeschner (1988),
although Kormilev and Froeschner’s (1987)
world catalog also contains those species. In
Aradidae, three of five subfamilies found in
the Nearctic region are represented in Mich-
igan; Calisiinae and Carventinae are known
in the U.S. only from the Gulf States. Of taxa
in the three present subfamilies, 28 species
in 5 genera are found in the state (Table 1).

For the species found north of Mex-
ico, Parshley’s (1921, 1929) monograph, a
chapter in Blatchley’s (1926) tome on east-
ern Heteroptera, and Torre-Bueno’s (1939)
synopsis are early but still useful references
for the group. Additionally, despite their
broader scope, both Usinger and Matsuda’s
(1959) systematic treatment and Kormilev
and Froeschner’s (1987) global catalog still
provide much useful biological and biogeo-
graphical information relevant to the Ne-
arctic taxa. Undoubtedly, Matsuda’s (1977)
synopsis of the Canadian species remains the
most useful work for identification of boreal
species in the New World. The following
key was synthesized from Parshley (1921),
Blatchley (1926), Torre-Bueno (1939), and
Matsuda (1977).

Key to the Aradidae of Michigan

1 Postocular area distinctly wider than anteocular area; eyes scarcely or very slightly
prominent beyond postocular area; scape with base barely, or less abruptly, nar-
rowed; trochanters freely-articulating with femora; abdominal spiracles remote

from basal margins of ventrites........

N Postocular area scarcely wider than anteocular area; eyes very prominent beyond
postocular area; scape short, stout, base suddenly narrowed into an extremely
short, oblique style; trochanters connate with femora; abdominal spiracles placed

near basal margins of ventrites (Aradinae) ..........cccceeeeeevivieeeeeiiiiieee e eeines 5
2 (1) Scutellum transverse, obtusely rounded, broad apically; fourth antennomere much
longer than third; rostral groove lanceolate (Aneurinae: Aneurus)...................... 3
2 Scutellum triangular, hardly transverse; fourth antennomere not, or but slightly,
longer than third, generally shorter; rostral groove linear (Mezirinae)................ 4
3(©2) Pedicel obovate or subobovate, more similar in shape to scape than third antenno-
mere; fourth antennomere twice as long as third; size smaller, 3.5-4 mm
............................................................................................................. Aneurus fiskei
3 Pedicel elongate, cylindrical, more similar to third antennomere than scape; fourth

antennomere one third or less longer than third; size larger, 5.5—6.5 mm

https://scholar.valpo.edu/tgle/vol53/iss2/4

........................................ Aneurus inconstans
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Anterior margin of fourth, fifth, and sixth abdominal ventrites lacking ventral
ridge; third antennomere conspicuously longer than second (Mezira)
.............................................................................................................. Mezira lobata

Fourth, fifth, and sixth abdominal ventrites with narrow, sharp, transverse ventral
ridge behind anterior margin; third antennomere, at most, only slightly longer than

SECONA (INEUTOCIETUS) .....cceeeeeeeeeeeeeeeeiirrrereerrereaee e e e e e e eeeaeeeas Neuroctenus simplex
Rostrum not extending beyond base of head; pronotum trapezoidal, not explanate
laterally (QUIIRLS) .......cocveieerieeeiiie ettt e Quilnus niger
Rostrum extending beyond base of head; pronotal shape variable but margins more
or less explanate laterally (ArQdiiS) .......coovcveiieeieiiiiiieeeeciieee e earee e eanas 6
Pedicel as long as or slightly longer than third antennomere ............ccc.cc.coonnne... 7
Pedicel distinctly longer than third...........cccoeiiiiiiiiiiiiiii s 8
Pronotum widest behind middle; pronotal margin smooth, untoothed; connexival
margin more-or-18SS eNtITe.........cccvvviiieeiiiiiieeeieiiieeeeeeiieeeee e Aradus aequalis

Pronotum widest before middle; pronotal margin denticulate in anterior half;
connexival margin Crenate.........ccccovevveeieeiriiieeeeeesiieeeeeesineeeee s Aradus crenatus

Third antennomere one-half thicker than pedicel; pedicel conspicuously bicolorous,
blackish in basal half, pale yellowish in apical half ........... Aradus quadrilineatus

Third antennomere as thick as or only slightly thicker than pedicel; pedicel rarely
bicolorous, if so and paler apically, then yellow only at extreme apex.................. 9

Lateral margin of pronotum distinctly sinuate in anterior half, distinctly angular-
ly-produced behind middle; rostrum reaching middle of prosternum

......................................................................................................... Aradus insolitus

Lateral margin of pronotum may be sinuate in anterior half, but not angularly
produced behind middle; rostrum usually extending beyond middle of proster-
o100 s DSOS U S PP UPPPPPPTRRPPPUPUPPRRON 10

Antennae robust, widest point distinctly thicker than profemur; [pedicel distinctly
less than twice as long as third; third antennomere not pale, generally concolorous

with other antennomeres)]...........cooooviiiii e 11
Antennae more slender, greatest width subequal to or thinner than profemoral
1 0 B3 4 0 LTRSS 14
Scutellum pentagonal, bases parallel-sided; fourth antennomere small, about half-
width of incrassate third ..........ccccceevciieeiiiieerieeeeee e Aradus robustus
Scutellum more-or-less triangular, bases convergent; fourth antennomere subequal
to or slightly thinner than third .............ccooiiiiiiiiii e, 12
Pedicel distinctly shorter than interocular distance; only brachypterous form
4 0103172 o WO PPUPRRUPRRN Aradus intectus

Pedicel subequal to or slightly longer than interocular distance; only macropterous
1030 00 T4 0101174 s KU RSSO 13

Pronotum unicolorous; scape yellow-brown, contrasting dark-brownish second and
third aNtENNOMETES ......c.veieeiiieciiie et Aradus duzeei

Pronotum with pale spot along anterolateral margin; scape dark-brown, more
similar in color to subsequent two antennomeres ...................... Aradus implanus

Corium with lateral margins straight, more-or-less parallel-sided, not distinctly
dilated at base; [pronotal margins entire, at most, evenly granulate] (lugubris
GTOUD) evvvvreeeeinurreeeesaneurseeeeeasesaseessasssseeessasssseseesasssssseeesesssnsssseessssssseeessensssseeeesassnnes 15

Corium dilated laterally at DaSe ........ccccivieiiiiiiiiiiicieeee e 19

Pedicel long, slender, cylindrical, greater than twice length of third antennomere;
corium wholly opaque; [third antennomere distinctly bicolorous, basally dark and
concolorous with other antennomeres, apically pale yellow-white]..................... 16

Pedicel shorter, robust, clavate, little less than twice length of third antennomere;
corium with some hyaline cells........c.ccceeieriiiiiiiiiiiiiiii e 17

Antennae bifasciate, apex of pedicel and apical half of third antennomere yel-
low-white; pronotum wide near middle; female with apex of genital segment
(=eighth connexival segment) convex, evenly rounded .................... Aradus abbas
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16’ Antennae unifasciate, only apical third of third antennomere yellow-white; prono-
tum widest distinctly behind middle; female with apex of genital segment (=eighth
connexival segment) slightly concave, angulate.................... Aradus uniannulatus

17 (15) Pedicel strongly narrowed in basal third; antennae blackish; third antennomere
occasionally bicolorous, basally dark and concolorous with pedicel, apically yel-

JOW-WHIEE ...ttt e e e e Aradus lugubris
17 Pedicel gradually thickened from base to apex; antennae pale brownish or reddish;

third antennomere concolorous with adjacent segments ..........cccceevvvvrirvrreeeennnn. 18
18 (17) Antennae pale brown; head and pronotum blackish....................... Aradus falleni
18 Antennae testaceous; head and anterior pronotal lobe reddish

Aradus subruficeps

19 (14’) Margins of pronotum entire, at most, evenly granulate .............cccceeveeeenerennnen. 20
19 Anterolateral margins of pronotum distinctly serrate, denticulate, or tuberculate;
[pronotal margins, excluding teeth, more-or-less convex, never distinctly sinu-
AR ittt et ettt et e e ————————————————ttaaaaaaaeaaaaaeaeeeaaaa e ttraaarrrararrrae 22
20 (19) Third antennomere wholly pale yellow; lateral pronotal margins evenly convex;
[pronotum widest before middle]..........ccccoeveiviiieiiiiiiiiiieeenee. Aradus uniformis
20° Third antennomere dark; lateral pronotal margins more-or-less sinuate in anterior
AL et e ettt e et e et e e taeenbeesaaeenaeenren 21

21 (20°) Pedicel evenly cylindrical; apex of median process of head with width subequal to
average width of pedicel; pronotum widest distinctly behind middle
.......................................................................................................... Aradus borealis

21 Pedicel nearly capitate, distinctly swollen at apex; apex of median process of head
with width thicker than average width of pedicel; pronotum widest at middle
.................................................................................................... Aradus tuberculifer

22 (19°) Pedicel approximately one-third longer than third antennomere; anterolateral

angle of pronotum with robust, angular projection.................... Aradus montanus
22’ Pedical at least twice as long as third antennomere; anterolateral angle of pronotum
denticulate, but without robust, angular projection..........ccccoccevvieieeiniiiiieeeinnnnnns 23
23 (22’) Pedicel approximately 2-2.5 times as long as third antennomere....................... 24
23’ Pedicel approximately three or more times longer than third antennomere......26

24 (22”) Pedicel shorter, subequal to interocular distance, approximately twice as long as
third antennomere; third antennomere often mostly pale yellow, contrasting dark
adjacent SEZMENTS .....uvieiiiriiiiieeeeiiiee et e e e e e e e e e Aradus similis

24’ Pedicel longer, at least subequal to interocular distance + one eye, approximately
2.2-2.5 times as long as third antennomere; third antennomere concolorous with
AdJACENT SEZIMENIES ...vvvviiiiieiiiiiiie e ettt e e eerite e e e et e e e e e abeeeeeesabaaeeeseesraaeeeeeennnes 25

25 (24°) Pedicel slender, evenly cylindrical, not gradually thickening (except sometimes
inconspicuously so at extreme apex); apex of median process of head with width
easily twice apical width of pedicel; pronotal margins denticulate, teeth smaller,
less conspicuous; body, in large part, pale testaceous or rufous
.................................................................................................. Aradus proboscideus

25 Pedicel more robust, gradually thickened to apex; apex of median process of head
with width less than twice apical width of pedicel; pronotal margins serrate, teeth
large, conspicuous; body wholly black, except posterolateral angles of connexival

segments and membranous portions of Wings ..........cccceeveeeeeeennns Aradus shermani
26 (23°) Abdominal tergites mesad connexiva with distinct silvery granular spots; length
of pedicel subequal to three times third anntenomere.................... Aradus acutus
26’ Abdominal tergites mesad connexiva lacking silvery spots; length of pedicel dis-
tinctly greater than three times third antennomere..............ccoccveeeieiiiinieeieeennn. 27

27 (26’) Pedicel cylindrical from base to middle, strongly and abruptly swollen and black in
apical third; lateral pronotal margins less evenly convex, appearing widest slightly
behind middle .......ccoooviiiiiiiiiiiiiiieeeeee s Aradus approximatus
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27 Pedicel evenly enlarged from near base to apex, generally unicolorous; lateral pro-
notal margins more evenly convex, appearing widest at or slightly before middle

Subfamily ANEURINAE Douglas and
Scott, 1865

Genus ANEURUS Curtis, 1825
Subgenus ANEURUS Curtis, 1825

Aneurus fiskei Heidemann, 1904a.
(Figs. 2, 5). — This species was reported from
Michigan by Hussey (1922); he reported it
“[r]ather common under the bark of the dead
beeches in the Warren Woods, but found only
on fallen trees.” Kormilev (1968) and Picchi
(1977) keyed the species of Aneurus found in
the United States. 6 specimens examined.
Collection dates from 28 May to 20 July.

Aneurus inconstans Uhler, 1871. (Figs.
2, 6). — This species was reported from Mich-
igan by Picchi (1977); this record apparently
was overlooked by Froeschner (1988). This
species has been collected from “under bark”
in Berrien County, from “under bark of dead
limbs” in Clinton County, and from “under
bark of fallen tree branch in woods” in Oak-
land County. It also has been collected from
rotary traps both at ground level and at 12
foot height in Saginaw County. Torre-Bueno
(1935) discussed the biology of this species
in New York. Kormilev (1968) and Picchi
(1977) keyed the species of Aneurus found in
the United States. 54 specimens examined.
Collection dates from 1 April to 30 August.

Subfamily ARADINAE Spinola, 1837
Genus ARADUS Fabricius, 1803

Aradus abbas Bergroth, 1889. (Figs. 3,
7). — This species was recorded from Michi-
gan by Adams (1909). This species also has
been collected on Isle Royale (Keweenaw
County). I also examined 2 individuals of
A. abbas with an “Ag. Coll. Mich.” label,
although these were excluded from the
count (see Quilnus heidemanni Bergroth); if
Michiganian, the earliest collection date to
would be pushed up to 21 April. 4 specimens
examined. Collection dates from 21 June to
28 August.

Aradus acutus Say, 1831. (Figs. 3, 8).
— This species was reported from Michigan
by Townsend (1890); this record apparently
was overlooked by Froeschner (1988). This
species has been “taken from beneath dead
logs” in Kalamazoo County. In the eastern
United States, A. acutus is easily recognized
by the silvery dorsal patches mesad of the
connexiva. 5 specimens examined. Collection
dates from 12 July to 25 November.

Published by ValpoScholar, 2020

........................................... Aradus inornatus

Aradus aequalis Say, 1831. (Figs.
3, 9). — This species was reported only re-
cently from Michigan by Scudder (2012). I
have examined the following corroborative
material: [Ingham Co.], E. Lansing, 1 May
1951, [no collector], det. D. R. Swanson 2012
[1 81 MSUC); [Ingham Co.], E. Lansing, 3
May 1955, R. L. Fischer, det. D. R. Swanson
2012 [2 4] (MSUC); Shiawassee [Co.], 4.5 mi.
NW. Perry, ex: Malaise trap, 19 June—4 July
1980, Ralph Gorton, det. D. R. Swanson 2012
[1 3] MSUC); Washtenaw Co., Ann Arbor,
Nichols Arboretum, 10 May 2007, 42.2806°N
83.7266°W, 870 ft., D. R. Swanson, #23, det.
D. R. Swanson 2009 [1 9] (DRS). This species
has been collected in a Malaise trap in Shi-
awassee County. This is one of two species
of Aradus easily distinguished by the second
and third antennomeres being subequal in
length. 5 specimens examined. Collection
dates from 1 May to 4 July.

Aradus approximatus Parshley, 1921.
(Figs. 3, 10). — (NEW STATE RECORD).
Label data as follows: Baraga Co., 12 July
1966, on jack pine log, W. Mattson, det. D.
R. Swanson 2017 [1 Q] MSUC); Crawford
Co., Frederic, 21 May 1965, collector R. W.
Hodges, det. D. R. Swanson 2012 [1 ind.,
abdomen missing] (MSUC); Marquette Co.,
Van Riper State Park, 12—14 July 1972, D.
K. & D. C. Young, det. D. R. Swanson 2012
[1 3] MSUC). The species was previously
known from Georgia, Indiana, Maine, Mis-
sissippi, New Jersey, and New York, as well
as British Columbia, Manitoba, and Quebec
(Froeschner 1988, Maw et al. 2000); thus,
it was expected for Michigan. 3 specimens
examined. Collection dates from 21 May to
14 July.

Aradus borealis Heidemann, 1909.
(Figs. 3, 11). — This species was reported
from Michigan in the original description by
Heidemann (1909). An additional specimen
with the following label data was examined:
MICHIGAN: Mackinac Co., St. Helena Is., 26
May 1922, “472”, S. Moore, det. R. F. Hussey
1950 [1 9] (UMMZ). 1 specimen examined.
Collection dates from 26 May to 26 June.

Aradus crenatus Say, 1831. (Figs. 3,
12). — This species was reported from Mich-
igan by Townsend (1890). This species was
taken “under loose bark of a dead aspen” in
Cheboygan County and “in field grass” in
Wayne County, and nymphs have been “tak-
en from rotting wood” in Shiawassee County.
Usinger and Matsuda (1959, Table 1) listed
several species of polypore mushroom as
hosts (i.e., Trametes versicolor [L.] Lloyd;
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Figures 5-16. Distribution of various aradid species in Michigan.
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Trametes gibbosa [Pers.] Fr.; Spongipellis
unicolor [Schwein.] Murrill). Taylor and
McPherson (1989) reported this species tak-
en from two species of fungi (i.e., Polyporus
caesius (Schrad.) Fr.; Bjerkandera adusta
(Willd.) P.Karst.) in Arkansas. Jordan (1932)
described the morphology and development
of this species. This is one of two species of
Aradus easily distinguished by the second
and third antennomeres being subequal in
length. 13 specimens examined. Collection
dates from 19 March to 1 October.

Aradus duzeei Bergroth, 1892. (Figs. 3,
13). - (NEW STATE RECORD). Label data
as follows: Washtenaw Co., 6 Mile Woods, 19
May 1931, [no collector], det. R. F. Hussey
1950, det. D. R. Swanson 2012 [1 9] (UMMZ);
Gogebic Co., 4.8 mi. N. Watersmeet, 22 June
1973,1. J. Cantrall, det. D. R. Swanson 2012
[1 Q] (UMMZ). The species was previously
known from Indiana, Massachusetts, Mary-
land, Missouri, New Jersey, New York, Ohio,
Pennsylvania, and Virginia, as well as On-
tario and Quebec (Froeschner 1988, Maw et
al. 2000); thus, it was expected for Michigan.
2 specimens examined. Collection dates from
19 May to 22 June.

Aradus falleni Stal, 1860. (Figs. 3, 14).
— (NEW STATE RECORD). Label data as
follows: [Van Buren Co.], S[outh] Haven, 1
June ‘91, [no collector], det. D. R. Swanson
2012 [1 ind.] (MSUC). The abdomen poste-
rior to the apex of the scutellum is ripped
off. Nevertheless, the specimen remains
identifiable as the head, antennae, and
pronotum remain intact. One of the widest
ranging species in the Western Hemisphere,
A. falleni was previously known from Illinois
and Indiana and ranges as far north as
British Columbia (Froeschner 1988); thus,
it was unsurprising, if not expected, to find
A. falleni in Michigan. 1 specimen examined.
Collection date is 1 June.

Aradus implanus Parshley, 1921.
(Figs. 3, 15). — This species was reported from
Michigan by Parshley (1921). Hussey (1922)
reported it from “under the bark of a dead
elm just within the Warren Woods.” This
species has been collected from a rotary trap
in Saginaw County. 11 specimens examined.
Collection dates from 23 April to 1 July.

Aradus inornatus Uhler, 1876. (Figs.
3, 16). — This species was recorded from
Michigan by Parshley (1921) from “Lake Su-
perior” with no further details. 4 specimens
examined. Collection date is 21 May.

Aradus insolitus Van Duzee, 1916.
(Figs. 3, 17). — (NEW STATE RECORD).
Label data as follows: Livingston Co., E. S.
George Reserve, “High Heaven”, “ex: Populus
grandidentata; standing, 6” DBH”, 12 Octo-

ber 1979, L. Kirkendall, det. D. R. Swanson
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2012 [1 &] (UMMZ); Oakland Co., Highland,
Highland State Rec. Area, on side of wooden
shed, 14 May 2011, 42.6427°N 83.5536°W,
870 ft., D. R. Swanson, #11, det. D. R. Swan-
son 2012 [1 4] (DRS). Primarily known from
the western North America, i.e., Alberta,
British Columbia, California, Idaho, and
Oregon (Froeschner 1988), this species was
not expected for Michigan. However, Maw
et al. (2000) added a citation for Ontario,
thereby lending support for the presence
of A. insolitus in the eastern part of North
America. The large temporal separation of
the two specimens examined suggest that
the species has simply gone undetected in
the state. Usinger and Matsuda (1959, Table
1) listed A. insolitus from false turkey tail
fungus (Stereum hirsutum [Willd.] Pers.) on
quaking aspen (Populus tremuloides Michx.).
2 specimens examined. Collection dates from
14 May to 12 October.

Aradus intectus Parshley, 1921. (Figs.
3, 18). — (NEW STATE RECORD). La-
bel data as follows: Mackinac Co., Penny
Island, 26 July 1926, S. Moore, det. D. R.
Swanson 2012 [1 9] (UMMZ); St. Clair Co.,
Port Huron, 1 June 1924, S. Moore, det. D.
R. Swanson 2012 [1 @] (UMMZ). Like the
previous record, this species is a primarily
western element in the North American
fauna, being previously known from Alber-
ta, British Columbia, Colorado, Manitoba,
Montana, Saskatchewan, Wyoming, and the
Yukon Territories (Froeschner 1988, Maw
et al. 2000). Thus, it was not expected for
Michigan. However, the robustness of the
antennae (in relation to the profemora) set
it apart from the majority of other species
of Aradus found in the state. 2 specimens
examined. Collection dates from 1 June to
26 July.

Aradus lugubris Fallén, 1807. (Figs. 4,
19). — This species was reported from Mich-
igan by Townsend (1890) (as Aradus rectus
Say, 1831). This species has been collected
on Isle Royale (Keweenaw County). I also
examined 8 individuals of this species with
an “Ag. Coll. Mich.” label, although these
were excluded from the count (see Quilnus
heidemanni). Currently all Michigan records
would be assigned to the nominate subspe-
cies; however, Aradus lugubris nigricornis
Reuter, 1900, might also be found in the
state, being known from Alaska, Arizona,
California, Colorado, Idaho, Maine, Mas-
sachusetts, Nevada, New Mexico, Oregon,
Washington, and Wisconsin, as well as
British Columbia, Northwest Territories,
and Ontario (Froeschner 1988). They are
separated by A. [. nigricornis possessing
wholly black antennae, whereas those in the
nominate subspecies have the apex of the
third antennomere, and occasionally that
of the pedicel, white. However, Parshley
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(1921) noted that A. . lugubris “exhibits
intergradational variation in the amount
of white on the antennae”, concluding that
“[i]t is not of geographical significance.” 6
specimens examined. Collection dates from
21 April to 30 August.

Aradus montanus Bergroth, 1913.
(Figs. 4, 20). — NEW STATE RECORD).
Label data as follows: Mackinac Co., St.
Helena Island, 26 May 1922, S. Moore, det.
R. F. Hussey 1950, det. D. R. Swanson 2012
[1 Q] (UMMZ). This species was previously
known from Colorado, Montana, and Quebec;
thus, it is plausible, if not expected, to find
this species in Michigan. However, as indi-
cated in the key, this species is distinctive
among species with serrate pronotal margins
in its short pedicel. 1 specimen examined.
Collection date is 26 May.

Aradus proboscideus Walker, 1873.
(Figs. 4, 21). — (NEW STATE RECORD).
Label data as follows: Cheboygan Co., Che-
boygan, 12 May 1921, “333”, S. Moore, det.
R. F. Hussey 1921, [1 9] (UMMZ); Keween-
aw Co., Isle Royale, N.P., 3-mile camp, 2
September 1975, J. K. Liebherr, det. D. R.
Swanson 2012 [1 &] MSUC). This species
was previously known from Manitoba, On-
tario, Quebec, south to Wyoming, Colorado,
and New York (Froeschner 1988, Maw et al.
2000); thus, it is plausible for this species to
be found in Michigan. Usinger and Matsuda
(1959, Table 1) listed A. proboscideus from
red-belt conk fungus (Fomitopsis pinicola
[Swartz ex Fries] P.Karst.), and “spruce
fungus”. 2 specimens examined. Collection
dates from 12 May to 2 September.

Aradus quadrilineatus Say, 1825.
(Figs. 4, 22). — This species was recorded
from Michigan by Parshley (1921). The
species has been collected from “under bark
of oak stump” in Washtenaw County. This
species has been collected on St. Helena
Island (Mackinac County). Barber (1923)
described the natural history and various
life stages, notably the egg, of this species.
Torre-Bueno (1935) discussed the biology
of this species in New York. This common
species is unique and instantly recognizable
by the configuration of the antennae. 41
specimens examined. Collection dates from
23 April to 11 August.

Aradus robustus Uhler, 1871. (Figs.
4, 23). — This species was reported from
Michigan by Townsend (1890) and Parshley
(1921). Hussey (1922) reported it “from the
bark of a large fallen beech in the flood-plain
forest in the Warren Woods.” This species
has been collected in a Malaise trap in Dick-
inson County, in a pitfall trap in Ingham
County, from rotaries traps, some at ground
level, in Saginaw County, and “sweeping”
in Washtenaw County. Leschen and Taylor
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(1987) and Taylor and McPherson (1989)
reported this species taken from the white-
rot fungus Irpex lacteus (Fr.) Fr. Torre-Bueno
(1935) discussed the biology of this species
in New York, and Leschen and Taylor (1987)
discussed aspects of the biology and distri-
bution in several eastern states. Although I
have examined two individuals that could be
referred to the subspecies Aradus robustus
insignis Parshley, 1921, a subspecies record-
ed from Michigan in the original description,
I have declined to include separate divisions
for the two subspecies. Parshley (1921) noted
that A. r. insignis was a color variant of “no
geographical significance.” The two are sep-
arated by portions of the yellowish portions
of the pronotum, scutellum and corium, as
well as the reddish dorsal coloration of the
abdomen, in A. r. insignis, as opposed to the
uniformly dark coloration in the nominate
subspecies. 49 specimens examined. Collec-
tion dates from 12 April to 20 July.

Aradus shermani Heidemann, 1906.
(Figs. 4, 24). — NEW STATE RECORD).
Label data as follows: Oakland Co., Milford,
22 June 1921, “35”, T. H. Hubbell, det. R.
F. Hussey 1921 [1 &] (UMMZ). This spe-
cies was previously known from Alabama,
Florida, Georgia, Maine, New Jersey, North
Carolina, Ontario, Pennsylvania, Quebec,
Saskatchewan, and the Yukon Territories
(Froeschner 1988, Maw et al. 2000); thus,
it is plausible for this species to be found in
Michigan. 1 specimen examined. Collection
date is 22 June.

Aradus similis Say, 1831. (Figs. 4,
25). — This species was recorded from Mich-
igan by Parshley (1921). I also examined 1
individual of this species with an “Ag. Coll.
Mich.” label, although this was excluded
from the count (see Quilnus heidemanni); if
Michiganian, the earliest collection date to
would be pushed up to 6 May. Usinger and
Matsuda (1959, Table 1) listed this species
from Polyporus fungus on birch (Betula sp.).
9 specimens examined. Collection dates from
12 May to 18 August.

Aradus subruficeps Hussey, 1953.
(Figs. 4, 26). — This species was described
from Michigan by Hussey (1953) based on
a single individual. It remains possible that
A. subruficeps is merely a teneral individ-
ual of A. falleni, and Hussey (1953) noted
that it runs to that species in various keys.
However, he stated “It agrees in size with
smaller individuals of that species, but is at
once distinct by reason of its color, the very
different proportions of head and pronotum,
the nonfenestrate ventral genital segment of
the male, and so forth.” Thus, it is retained
here as a valid species. 1 specimen (holotype)
examined. Collection date is 31 July.
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Aradus tuberculifer Kirby, 1837. (Figs.
4, 27). — This species was recorded from
Michigan (without any locality information)
by Parshley (1921). I examined the following
two corroborative specimens: Charlevoix Co.,
Whiskey Is., 9 June 1923, “589”, S. Moore,
det. R. F. Hussey 1950 [1 4] (UMMZ); Emmet
Co., Waugoshance Pt., 22 May 1922, “470”, S.
Moore, det. R. F. Hussey 1950 [1 &1 (UMMZ).
2 specimens examined. Collection dates from
22 May to 9 June.

Aradus uniannulatus Parshley, 1921.
(Figs. 4, 28). — This species was recorded
from Michigan by Parshley (1921). At the
time, the single Michiganian paratype was
retained in Parshley’s collection, and it cur-
rently resides in the California Academy of
Sciences (CAS) (Zuparko, pers. comm., 2016).
No specimens examined. Collection date is
28 August.

Aradus uniformis Heidemann, 1904b.
(Figs. 4, 29). — NEW STATE RECORD).
Label data as follows: Leelanau Co., South
Fox Island, 27 May 1925, S. Moore, det. R.
F. Hussey 1950, det. D. R. Swanson 2012
[2 Q] (UMMZ); Montmorency Co., 6 mi. N.
Atlanta, Jackson Lake Forest Campground,
22 June 1995, M. A. & M. O’Brien, det. D.
R. Swanson 2012 [1 @] (UMMZ). This ara-
did also has been collected from Isle Royale
(Keweenaw County). This species was pre-
viously known from Florida, Massachusetts,
Maryland, New Jersey, New York, North
Carolina, Pennsylvania, and Virginia, as
well as Ontario (Froeschner 1988); thus,
it was expected for Michigan. 4 specimens
examined. Collection dates from 27 May to
22 June.

Genus QUILNUS Stal, 1873

Quilnus heidemanni (Bergroth, 1906).
— I have examined a single female of Q.
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heidemanniin MSUC. It bears the following
label data: “Ag. Coll. Mich., 3-21-°90, 14,
det. D. R. Swanson 2012”. This specimen,
however, is excluded, because labels of this
type typically denote ownership rather than
a collecting locality (O’Brien 1998). It is pri-
marily a western species, being known from
California, Colorado, Montana, New Mexico,
Oregon, and Washington, as well as Alberta
and British Columbia (Froeschner 1988).
Given these factors, it seems prudent to
exclude this species from Michigan’s faunal
list at this time.

Quilnus niger (Stal, 1873). (Fig. 4,
30). —(NEW STATE RECORD). Label data
as follows: Chippewa Co., 27 August 1941,
R. R. Dreisbach, det. D. R. Swanson 2012
[1 micropterous Q] MSUC). This species,
being known from Missouri, New York, On-
tario, and Quebec, among other states and
provinces (Froeschner 1988), was expected
for Michigan. Heidemann (1901) discussed
the habitats of this species. 1 specimen ex-
amined. Collection date is 27 August.

Subfamily MEZIRINAE Oshanin, 1910

Genus MEZIRA Amyot and Audinet-
Serville, 1843

Mezira lobata (Say, 1831). (Fig. 2). —
This species was recorded from Michigan by
Uhler (1876) and Blatchley (1926), although
neither provided specific localities in the
state. Froeschner (1988) listed “Canada”, in
addition to Midwestern states, such as Illi-
nois, Indiana, and Ohio; thus, it seems plau-
sible for the species to be found in Michigan,
assuming records from Canada are valid.
Furthermore, being one of the “large” species
of Mezira, it should be easily distinguished
from the other mezirine species known from
the state. Usinger (1936) and Kormilev
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(1962, 1971) keyed the genus. No specimens
examined. Collection date unknown.

Genus NEUROCTENUS Fieber, 1860

Neuroctenus simplex (Uhler, 1876).
(Fig. 2, 31). — NEW STATE RECORD).
Given the number of specimens examined,
it remains surprising that this species was
heretofore unreported from Michigan. Cer-
tainly, its presence in Michigan was plausi-
ble, as it was previously known from Illinois,
Maine, Montana, and Ohio, among other
states (Froeschner 1988), and this dearth
of records might come from the occasional
difficulty in separating N. simplex from
its congeners, as well as similar-sized, i.e.,
“small”, species of Mezira. This species has
been taken “under hickory or oak bark” and
“taken on Quercus velutina” in Washtenaw
County. I also examined 25 individuals of
this species with an “Ag. Coll. Mich.” label,
although these were excluded from the count
(see Quilnus heidemanni). Kormilev (1982a)
keyed the genus. 52 specimens examined.
Collection dates from 13 February to 14
November.

NOTES ON ADDITIONAL SPECIES

The cryptic characteristics of aradids
likely contribute to an underestimation of
the biodiversity in the state. These cryptic
facets of aradids also suggest that the distri-
bution of many aradid species is poorly-un-
derstood. As highlighted above, the presence
of several predominantly western elements
in Michigan contributes further evidence
toward this incomplete understanding re-
garding aradid ranges. Therefore, mention
of species that might eventually be found
in Michigan is warranted. In this context,
there are three tiers of species’ ranges to
consider. First, four species are known
from across portions of Canada but also in
the northern corners of the United States,
thereby including Michigan in the potential
range on strictly latitudinal criteria: Aneurus
borealis Picchi, 1977; Aradus debilis Uhler,
1876; Aradus funestus Bergroth, 1913; and
Aradus persimilis Van Duzee, 1916. The sole
member of the second tier is Aradus pagan-
icus Parshley, 1929, being known from both
eastern and western Canada, specifically
British Columbia and Ontario, but not yet
known from the United States. The third
tier encompasses six species, all but one
being mezirines, that are present in adjacent
states to the south, and therefore might be
found in southern Michigan: Aradus ornatus
Say, 1831; Mezira granulata (Say, 1831);
Mezira sayi Kormilev, 1982b; Nannium pusio
Heidemann, 1909; Neuroctenus elongatus
Osborn, 1903; and Neuroctenus pseudony-
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mus Bergroth, 1898. It is important to keep
these potential additions in mind when
keying out specimens. These species are
not included in the key, and more inclusive
treatments, particularly those of more boreal
species such as Matsuda’s (1977) Aradidae
of Canada, should be consulted. Two species
bear special consideration:

Aneurus simplex Uhler, 1871. — Al-
though the currently known range is similar
to that of “tier 1 species” mentioned above, A.
simplexis found farther south in several por-
tions of its range. Distributed widely across
Canada (Alberta, British Columbia, Manito-
ba, Newfoundland and Labrador, Northwest
Territories, Nova Scotia, Ontario, Quebec,
and Yukon Territories), this species also
occurs in Alaska, Colorado, Idaho, Maine,
Massachusetts, Montana, New Hampshire,
New Jersey, New York, North Carolina, Or-
egon, Vermont, Washington, and Wyoming
(Froeschner 1988, Maw et al. 2000). Usinger
and Matsuda (1959, Table 1) listed Sitka
spruce (Picea sitchensis [Bong.] Carr.) as a
host record for this species, although this
species of spruce is not found in Michigan
(Barnes and Wagner 2004). Like A. incon-
stans, the pedicel is more similar to the third
antennomere than the scape; however, A.
simplex is unique from all species of Aneurus
known from the United States in the lateral
(visible in dorsal view), rather than ventral,
spiracle of the fifth abdominal tergite.

Aradus kormilevi Heiss, 1980. — Previ-
ously confounded with the pestiferous Ara-
dus cinnamomeus, A. kormilevi will surely
be found in Michigan. Having been recorded
from Alabama, California, Colorado, Florida,
Georgia, Kansas, Maryland, Massachusetts,
Mississippi, Missouri, Montana, Nebraska,
New Jersey, Pennsylvania, Texas, Virginia,
West Virginia and Wyoming, as well as
Washington, D.C. and Alberta, British Co-
lumbia, Manitoba, New Brunswick, Nova
Scotia, Ontario, Quebec, and Saskatchewan
(Froeschner 1988, Maw et al. 2000), the
current known range of this species encloses
Michigan. Despite belonging to the same
complex as A. cinnamomeus, this species
is not known to be economically impactful
(Heliovaara 2000). Usinger and Matsuda
(1959, Table 1) listed many host records for
A. cinnamomeus, of which the following trees
are found in Michigan (Barnes and Wagner
2004): Scots pine (Pinus sylvestris L.), black
pine (Pinus nigra Arnold), jack pine (Pinus
banksiana Lamb.), white fur (Abies concolor
[Gordon and Glend.] Lindley ex Hildebrand),
Norway spruce (Picea abies [L. H.Karst.]),
common alder (Alnus glutinosa [L.] Gaertn.),
juniper (Juniperus sp.), and willow (Salix
sp.). However, these records might be either
shared or confounded with A. kormilevi.
The species is easily recognized from other
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aradines by the obliterated pronotal carinae,
the short moniliform antennae, the wide
“snout”, small body size (less than 4 mm),
and reddish-brown coloration. This is the
only species in the United States known to
have stenopterous morphs.

Acknowledgments

The majority of this study was carried
out during my time in the University of
Michigan Museum of Zoology, Ann Arbor,
Michigan. I thank Mark O’Brien (UMMZ)
for his sponsorship regarding loaned mate-
rial as well as his constant support in my
entomological pursuits. I am grateful to Gary
Parsons (MSUC) for accommodating several
visits to the collection in East Lansing to
study the material under his care. I was
able to photograph the specimen of Aradus
uniannulatus from the American Museum
of Natural History, New York, under a
Collections Studies Grant awarded to me,
and I thank David Grimaldi for sponsoring
my visit and Toby Schuh and Ruth Salas
for allowing me to study specimens in the
Hemiptera Collection. I also thank Robert
Zuparko (CAS) for information regarding a
Parshley’s paratype. I also express my appre-
ciation to two anonymous reviewers, whose
comments greatly improved the manuscript.

Literature Cited

Adams, C. C. 1909. Annotations on certain Isle
Royale invertebrates, pp. 249-277. In An
Ecological Survey of Isle Royale, Lake Su-
perior. Wynkoop Hallenbeck Crawford Co.,
Lansing. 468 pp.

Amyot, C. J.-B., and J. G. Audinet-Serville.
1843. Histoire naturelle des insects hemip-
teres. Fain et Thunot, Paris. 675 pp.

Ashmead, W. H. 1893. A monograph of the North
American Proctotrypidae. Bulletin of the
United States National Museum 45: 1-472.
doi: 10.5479/51.03629236.45.1

Banks, N. 1902. New genera and species of
acarians. The Canadian Entomologist 34(7):
171-176.

Barber, G. W. 1923. Notes on a New England
aradid. Psyche 30: 120-122.

Barnes, B. V., and W. H. Wagner, Jr. 2004.
Michigan Trees, A Guide to the Trees of the
Great Lakes Region, Revised and Updated.
The University of Michigan Press, Ann Ar-
bor. 447 pp.

Bergroth, E. E. 1889. Sur quelques Aradides
appartenant au Musee Royal d’Histoire Na-
turelle de Bruxelles. Annales de la Société
Entomologique de Belgique 33: clxxx—clxxxii.

https://scholar.valpo.edu/tgle/vol53/iss2/4

Vol. 53, Nos. 3-4

Bergroth, E. E. 1892. Notes on the Nearctic
Aradidae. Proceedings of the Entomological
Society of Washington 2: 332-337.

Bergroth, E. E. 1898. Aradidae americanae
novae vel minus cognitae. Wiener Entomol-
ogische Zeitung 17(1): 26-27.

Bergroth, E. E. 1906. Notes on American He-
miptera. I. The Canadian Entomologist 38:
198-202.

Bergroth, E. E. 1913. Notes on American Hemip-
tera. I1. The Canadian Entomologist 45: 1-8.

Blatchley, W. S. 1926. Family IX. Aradidae
Spinola, 1840, 157. The flat-bugs, pp. 287—
331. In Heteroptera or True Bugs of Eastern
North America, with Especial Reference to
the Faunas of Indiana and Florida. Nature
Publishing Company, Indianapolis. 1116 pp.

Bramble, W. C., and E. C. Holst. 1940. Fugni
associated with Dendroctonus frontalis in
killing shortleaf pines and their effect on
conduction. Phytopathology 30: 881-899.

Cassis, G., and G. F. Gross. 2002. Hemiptera
Heteroptera (Pentatomomorpha). In W. W.
K. Houston, and G. V. Maynard (eds.), Zoo-
logical Catalogue of Australia 27.3B. CSIRO,
Melbourne. 751 pp.

Curtis, J. 1823-40. British Entomology; Being
Ilustrations and Descriptions of the Genera
of Insects found in Great Britain and Ireland:
Containing Coloured Figures from Nature of
the Most Rare and Beautiful Species, and in
Many Instances of the Plants Upon which
They are Found. Vol. VII. Homoptera. Hemip-
tera. Aphaniptera. E. Ellis and Co., Simpkin
and Marshall, J. B. Bailliere, London.

Douglas, J. W., and J. Scott. 1865. The British
Hemiptera, Volume I, Hemipera-Heterop-
tera. Ray Society, London. 628 pp, 21 pls.

Fabricius, J. C. 1803. Systema Rhyngotorum
secundum ordines, genera, species adiectis
synonymis, locis, observationibus, descrip-
tionibus. Carolum Reichard, Brunsvigae.
314 pp.

Fallén, C. E. 1807. Monographia Cimicum suec-
iae. C. G. Proft, Hafniae. 123 pp.

Fieber, F. X. 1860-1861. Die européaischen
Hemiptera. Halbfligler. (Rhynchota Heter-
optera). Carl Gerold’s Sohn, Wien. 444 pp.
[1860: pp. 1-108; 1861: pp. 109—444].

Froeschner, R. C. 1988. Family Aradidae
Spinola, 1837 (=Dysodiidae Reuter, 1912;
Meziridae Oshanin, 1908). The flat bugs, pp.
29-46. 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, New York. 958 pp.

Hagglund, R., A.-M. Hekkala, J. Hjaltén,
and A. Tolvanen. 2015. Positive effects of
ecological restoration on rare and threatened

18



Swanson: Michigan Aradidae Synopsis

2020 THE GREAT LAKES ENTOMOLOGIST 101

flat bugs (Heteroptera: Aradidae). Journal of
Insect Conservation 19(6): 1089-1099.

Heidemann, O. 1901. Note on Aradus (Quilnus)
niger Stal. Proceedings of the Entomological
Society of Washington 4(4): 389-391.

Heidemann, O. 1904a. Notes of North American
Aradidae, with descriptions of two new spe-
cies. Proceedings of the Entomological Society
of Washington 6(3): 161-165.

Heidemann, O. 1904b. Notes on a few Aradidae
occurring north of the Mexican boundary.
Proceedings of the Entomological Society of
Washington 6(4): 229-233.

Heidemann, O. 1906. Three new species of
North American Aradidae. Proceedings of
the Entomological Society of Washington
8(3—4): 68—71.

Heidemann, O. 1909. Two new species of North
American Aradidae. Proceedings of the
Entomological Society of Washington 11(4):
189-191.

Heiss, E. 1980. Nomencklatorische Anderungen
und Differenzierung von Aradus crenatus
Say, 1831, und Aradus cinnamomeus Pan-
zer, 1806, aus Europa und USA (Insecta:
Heteroptera, Aradidae). Bericht des Natur-
wissenschaftlich-Medizinischen Vereins in
Innsbruck 67: 103-116.

Heiss, E. 1984. Zur Okologie und Verbreitung von
Aradus frigidus Kir., 1913, und A. pallescens
H.S., 1839 (Heteroptera, Aradidae), pp. 193—
196. In Z. Kaszab (ed.), Verhandlungen des
Zehnten Internationalen Symposium tber
Entomofaunistik Mitteleuropas (SIEEC).
15—20 August 1983. Hungarian National
Committee, SIEEC, Budapest. 420 pp.

Heliovaara, K. 1984. Alary polymorphism and
flight activity of Aradus cinnamomeus (Het-
eroptera, Aradidae). Anales Entomologici
Fennici 50: 69-75.

Heliovaara, K. 2000. Chapter 16, Flat Bugs (Ara-
didae), pp. 513-518. In C. W. Schaefer, and
A. R. Panizzi (eds.), Heteroptera of Economic
Importance. CRC Press, New York. 856 pp.

Heliovaara, K., and E. Terho. 1981. Effect of
undergrowth on the occurrence of the pine
bark-bug Aradus cinnamomeus (Heteroptera,
Aradidae). Annales Entomologici Fennici
47(1): 11-16.

Heliovaara, K., E. Terho, and M. Koponen.
1982. Parasitism in the eggs of the pine
bark-bug Aradus cinnamomeus (Heteroptera,
Aradidae). Annales Entomologici Fennici
48(1): 31-32.

Heliovaara, K., E. Terho, and E. Annila.
1983. Effect of nitrogen fertilization and
insecticides on the population density of
the pine bark bug, Aradus cinnamomeus
(Heteroptera, Aradidae). Silva Fennica 17(4):
351-357.

Published by ValpoScholar, 2020

Heliovaara, K., and R. Viisidnen. 1983. Envi-
ronmental changes and the flat bugs (Heter-
optera, ARadidae and Aneuridae). Distribu-
tion and abundance in eastern Fennoscandia.
Annales Entomologici Fennici 49: 103-109.

Hjaltén, J., O. Atlegrim, F. Sandstrom, R. Pet-
tersson, and E. A. Rexstad. 2006. Occur-
rence of flat bugs (Heteroptera: Aradidae) in
burned and unburned forests. Entomologica
Fennica 17: 130-135.

Hubbard, H. G. 1892. The inhabitants of a
fungus. The Canadian Entomologist 24:
150-255.

Hussey, R. F. 1922. Hemiptera from Berrien
County, Michigan. Occasional Papers of the
Museum of Zoology, University of Michigan
118: 1-39.

Hussey, R. F. 1953. Some new and little-known
American Hemiptera. Occasional Papers of
the Museum of Zoology, University of Mich-
igan 550: 1-12.

Johansson, T., J. Hjaltén, F. Stenbacka, and
M. Dynesius. 2010. Responses of eight bore-
al flat bug (Heteroptera: Aradidae) species to
clear-cutting and forest fire. Journal of Insect
Conservation 14(1): 3-9.

Jordan, K. H. C. 1932. Beitrag zur Kenntnis der
Eier und Larven von Aradiden. Zoologische
Jahrbucher, Abteilung fur Systematik, Oko-
logie und Geographie der Tiere 63: 281-299.

Kenward, H. K. 1975. Wing loss in Aneurus laevis
(F.) (Hem., Aneuridae). The Entomologist’s
Monthly Magazine 110: 121.

Kirby, W. 1837. Subclass Haustellata. Clair.
Order Hemiptera. Lat., pp. 2756-285. In J.
Richardson (ed.), Fauna Boreali-Americana;
or the Zoology of the Northern Parts of
British America: Containing Descriptions of
the Objects of Natural History Collected on
the Late Northern Land Expeditions Under
Command of Captain Sir John Franklin, R.N.
Part the Fourth and Last. The Insects. Josiah
Fletcher, Norwich. 325 pp, 8 pls.

Kormilev, N. A. 1962. Notes on Aradidae in the
Naturhistoriska Riksmuseum, Stockholm
Hemiptera-Heteroptera. Arkiv for Zoologi
(2)15(14): 255-278.

Kormilev, N. A. 1968. North and Central Amer-
ican species of Aneurus Curtis (Hemiptera:
Aradidae). Proceedings of the United States
National Museum 125(3657): 1-12.

Kormilev, N. A. 1971. Key to American species
of the genus Mezira (Hemiptera: Aradidae).
Proceedings of the Entomological Society of
Washington 73: 282—292.

Kormilev, N. A. 1982a. Records and descriptions
of North American and Oriental Aradidae
(Hemiptera). The Wasmann Journal of Biol-
ogy 40(1-2): 1-17.

19



The Great Lakes Entomologist, Vol. 53, No. 2 [2020], Art. 4

102 THE GREAT LAKES ENTOMOLOGIST

Kormilev, N. A. 1982b. On Mezira granulata
(Say) group (Hemiptera: Aradidae). Journal
of Natural History 16: 775-779.

Kormilev, N. A., and R. C. Froeschner. 1987.
Flat bugs of the world. A synonymic list (Het-
eroptera: Aradidae). Entomography 5: 1-245.

Koslov, M. A. 1967. [Palearctic species of egg
parasites of the genus Telenomus Haliday
(Hymenoptera, Scelionidae, Telenominae)].
Entomologicheskoye Obozreniye 46: 361-378.
[in Russian; Engl. transl. in Entomological
Review 46: 215-224].

Lee, C. E., and J. G. Pendergrast. 1976. A com-
parative study of the stylets in the Aradidae
(Hemiptera, Heteroptera). Journal of Natural
History 10: 489—496.

Leschen, R. A. B., and S. J. Taylor. 1987. Notes
on the biology and distribution of Aradus ro-
bustus (Hemiptera: Aradidae). Entomological
News 98: 183-185.

Leston, D. 1955. Remarks upon the male and
female genitalia and abdomen of Aradidae
(Heteroptera). Proceedings of the Royal
Entomological Society of London, Series A,
General Entomology 30(4—6): 63—69.

Matsuda, R. 1977. The Insects and Arachnids
of Canada. Part 3. The Aradidae of Canada.
Hemiptera: Aradidae. Agriculture Canada
Research Publication, No. 1634. 116 pp.

Maw, H. E. L., R. G. Foottit, K. G. A. Hamilton,
and G. G. E. Scudder. 2000. Checklist of the
Hemiptera of Canada and Alaska. National
Research Council of Canada, Ottawa. 220 pp.

McClure, H. E. 1932, Incubation of bark-bug
eggs (Aradidae). Entomological News 43(7):
188-189.

McPherson, J. E., and B. C. Weber. 1981. Sea-
sonal flight patterns of Hemiptera in a North
Carolina black walnut plantation. 6. Tingidae
and Aradidae. The Great Lakes Entomologist
14(3): 137-140.

Monteith, G. B. 1982. Biogeography of the New
Guinea Aradidae (Heteroptera). Monograph-
iae Biologicae 42: 645-657.

Moser, J. C.,R. C. Thatcher, and L. S. Pickard.
1971. Relative abundance of southern pine
beetle associates in East Texas. Annals of the
Entomological Society of America 64: 72—717.

O’Brien, M. F. 1983. Bibliographic guide to the
terrestrial arthropods of Michigan. The Great
Lakes Entomologist 16: 87-97.

O’Brien, M. F. 1988. Bibliographic guide to the
terrestrial arthropods of Michigan: Supple-
ment 1. The Great Lakes Entomologist 21:
25-29.

O’Brien, M. F. 1998. Somatochlora tenebrosa not
in Michigan. Argia 9: 9-10.

Osborn, H. 1903. Aradidae of Ohio. The Ohio
Naturalist 4(2): 36—42.

https://scholar.valpo.edu/tgle/vol53/iss2/4

Vol. 53, Nos. 3-4

Oshanin, B. 1910. Verzeichnis der Palaeark-
tischen Hemipteren mit besonderer Bertick-
sichtigung ihrer Verteilung im russischen
Reiche. I. Band. Heteroptera. In Beilage
zum “Annuaire du Musée Zoologique de
I’Académie Impériale des Sciences” Bd.
XI-XIV, 1906-1909. Buchdruckerei der
Kaiserlichen Akademie der Wissenschaften,
St. Petersburg. 1087 pp.

Overgaard, N. A. 1968. Insects associated with
the southern pine beetle in Texas, Louisiana,
and Mississippi. Journal of Economic Ento-
mology 61: 1197-1201.

Paine, T. D., K. F. Raffa, and T. C. Harrington.
1997. Interactions among scolytid bark
beetles, their associated fungi, and live host
conifers. Annual Review of Entomology 42:
179-206. doi: 10.1146/annurev.ento.42.1.179.

Panzer, G. W. F. 1806. Faunae insectorum Ger-
manicae initia, oder Deutschlands Insecten.
Hemiptera. Heft 100. Felssecker, Nirnberg.

Parshley, H. M. 1921. Essay on the American
species of Aradus (Hemiptera). Transactions
of the American Entomological Society 47:
1-106, 7 pls.

Parshley, H. M. 1924. A note on Aradus debilis
Uhler (Hemiptera: Aradidae). Bulletin of the
Brooklyn Entomological Society 19: 145-146.

Parshley, H. M. 1929. New species and new re-
cords of Aradus (Aradidae, Hemiptera). The
Canadian Entomologist 61: 243—246.

Pettit, R. H. 1901. Insect and animal life on the
Upper Peninsula Experiment Station, pp.
28-42. In First Report of the Upper Penin-
sula Experiment Station. Michigan State
Agricultural College Experiment Station
Bulletin 186. 45 pp.

Picchi, V. D. 1977. A systematic review of the
genus Aneurus of North and Middle America
and the West Indies (Hemiptera: Aradidae).
Quaestiones Entomologicae 13: 255-308.

Reuter, O. M. 1900. De Finska Aterna af Aradus
lugubris-gruppen. Meddelanden af Societatis
pro Fauna et Flora Fennica 26: 131-139.

Sahlberg, R. F. 1848. Monographia Geocorisa-
rum Fenniae. Frenckelliana, Helsingforsiae.
154 pp.

Say, T. 1825. Descriptions of new hemipterous
insects collected in the expedition to the
Rocky Mountains, performed by order of Mr.
Calhoun, Secretary of War, under command
of Major Long. Journal of the Academy of
Natural Sciences of Philadelphia 4: 307-345.

Say, T. 1831. Descriptions of new species of heter-
opterous Hemiptera of North America. New
Harmony, Indiana. 39 pp.

Schmitz, A., H. Schatzel, and H. Schmitz.
2010. Distribution and functional morphol-
ogy of photomechanic infrared sensilla in

20



Swanson: Michigan Aradidae Synopsis

2020 THE GREAT LAKES ENTOMOLOGIST 103

flat bugs of the genus Aradus. Arthropod
Structure & Development 39(1): 17-25. doi:
10.1016/j.2sd.2009.10.007.

Schuh, R. T., and J. A. Slater. 1995. True
Bugs of the World (Hemiptera: Heteroptera).
Classification and Natural History. Cornell
University Press, Ithaca, New York. 338 pp.

Schwartz, E. A. 1901. [In minutes of May 16,
1899 meeting, following presentation of
Heidemann’s “Note on Aradus (Quilnus) ni-
ger Stal”]. Proceedings of the Entomological
Society of Washington 4(4): 389-391.

Scudder, G. G. E. 2012. Additional provincial and
state records for Heteroptera (Hemiptera) in
Canada and the United States. Journal of the
Entomological Society of British Columbia
109: 55-69.

Slater, J. A., and R. M. Baranowski. 1978. How
to Know the True Bugs (Hemiptera-Heterop-
tera). Wm. C. Brown Company Publishers,
Dubuque. 256 pp.

Spinola, M. 1837. Essai sur les genres d'insectes
appartenants a l'ordre des Hémipteres,
Lin. ou Rhyngotes, Fab. et a la section des
Hétéropteres, Dufour. Yves Gravier, Génes.
383 pp.

Spooner, C. S. 1920. A note on the mouthparts
of the Aradidae. Annals of the Entomological
Society of America 13: 121-122.

Stal, C. 1860. Bidrag till Rio Janeiro-traktens
Hemipter-fauna. Kongliga Svenska Vete-
nskaps-Akademiens Handlingar 2(7): 1-84.

Stal, C. 1873. Enumeratio Hemipterorum: Bidrag
till en forreteckning 6fver alla hittills kdnda
Hemiptera, jemte systematiska meddelan-
den. Part 3. Kongliga Sevenska Vetenskaps-
Akademiens Handlingar 11(2): 1-163.

Swanson, D. R. 2011. A synopsis of the Coreoidea
(Heteroptera) of Michigan. The Great Lakes
Entomologist 44(3—4): 139-162.

Swanson, D. R. 2012a. A synopsis of the damsel
bugs (Heteroptera: Nabidae) of Michigan.
The Great Lakes Entomologist 45(1-2):
40-55.

Swanson, D. R. 2012b. An updated synopsis of
the Pentatomoidea (Heteroptera) of Michi-
gan. The Great Lakes Entomologist 45(3—4):
263-311.

Swanson, D. R. 2013. A review of the ambush
bugs (Heteroptera: Reduviidae: Phymatinae)
of Michigan: identification and additional
considerations for two common eastern spe-
cies. The Great Lakes Entomologist 46(3—4):
154-164.

Swanson, D. R. 2015. First record of the En-
icocephalidae (Heteroptera) in Michigan
and Ohio. The Great Lakes Entomologist
48(1-2): 1-8.

Published by ValpoScholar, 2020

Swanson, D. R. 2016. A synopsis of the Cimi-
coidea (Heteroptera) of Michigan. The Great
Lakes Entomologist 49(3—4): 115-145.

Takahashi, R. 1934. Parental care of Mezira
membrancea [sic] Fabr. (Hemiptera, Ara-
didae). Transactions of the Natural History
Society of Formosa 24(134): 315-316.

Tamanini, L. 1955. Caratteri morfologici e cenni
biologici sull’Aradus frigidus Kiritschenko
(Hemiptera, Heteroptera, Aradidae). Mem-
orie del Museo Civico di Storia Naturale di
Verona 5: 45-59.

Taylor, S. J. 1988a. Observations on parental
care in the family Aradidae (Heterop-
tera). The Great Lakes Entomologist 21(4):
159-161.

Taylor, S. J. 1988b. Skototaxis in three species of
flat bugs (Heteroptera: Aradidae). Annals of
the Entomological Society of America 81(3):
537-538.

Taylor, S. J.,and J. E. McPherson. 1989. State
records and confirmations of Arkansas flat
bugs (Heteroptera: Aradidae). The Great
Lakes Entomologist 22(1): 19-23.

Torre-Bueno, J. R. de la. 1908. Hemiptera
Heteroptera of Westchester County, N. Y.
Journal of the New York Entomological So-
ciety 16(4): 223-238.

Torre-Bueno, J. R. de la. 1935. Biological notes
on Aradidae. Bulletin of the Brooklyn Ento-
mological Society 30: 113-114.

Torre-Bueno, J. R. de la. 1939. A synopsis of the
Hemiptera-Heteroptera of America north of
Mexico. Part I. Families Scutelleridae, Cydni-
dae, Pentatomidae, Aradidae, Dysodiidae and
Termitaphididae. Entomologica Americana
19: 141-304.

Townsend, C. H. T. 1890. Hemiptera collected
in southern Michigan. Proceedings of the En-
tomological Society of Washington 2: 52—-56.

Uhler, P. R. 1871. Notices of some Heteroptera in
the collection of Dr. T. W. Harris. Proceedings
of the Boston Society of Natural History 14:
93—-109.

Uhler, P. R. 1876. List of Hemiptera of the region
west of the Mississippi River, including those
collected during the Hayden explorations of
1873. Bulletin of the United States Geological
and Geographical Survey of the Territories
1(5): 267-361, 21 pls.

Usinger, R. L. 1936. Studies in the American
Aradidae with descriptions of new species
(Hemiptera). Annals of the Entomological
Society of America 29: 490-516.

Usinger, R. L. 1954. A new genus of Aradidae
from the Belgian Congo, with notes on strid-
ulatory mechanisms in the family. Annales
du Musée Royal du Congo Belge, Tervuren,
Zoologie 1: 540-543.

21



The Great Lakes Entomologist, Vol. 53, No. 2 [2020], Art. 4

104 THE GREAT LAKES ENTOMOLOGIST

Usinger, R. L., and R. Matsuda. 1959. Clas-
sification of the Aradidae. British Museum,
London. 410 pp.

Van Duzee, E. P. 1894. A list of the Hemiptera
of Buffalo and vicinity. Bulletin of the Buffalo
Society of Natural Sciences 5(4): 167-204.

Van Duzee, E. P. 1916. Notes on some Hemiptera
taken near Lake Tahoe, California. Univer-
sity of California Publications, Technical
Bulletins, Entomology 1(5): 229-249.

Vasarhelyi, T. 1986. The pretarsus in Aradidae
(Heteroptera). Acta Zoologica Hungarica
32(3—4): 377-383.

https://scholar.valpo.edu/tgle/vol53/iss2/4

Vol. 53, Nos. 3-4

Walker, F. 1873. Catalogue of Hemiptera
Heteroptera in the collection of the British
Museum. Part VII. Printed for the Trustees,
London. 213 pp.

Wyniger, D., M. Moretti, and P. Duelli. 2002.
Aradus lugubris Fallén, 1807 (Hemiptera,
Heteroptera, Aradidae) in a chestnut forest of
southern Switzerland after a fire experiment.
Mitteilungen der Schweizerischen Entomol-
ogischen Gesellschaft 75: 61-64.

Zimmermann, C. 1868. Synopsis of the Scolytid-
ae of American North of Mexico. Transactions
of the American Entomological Society 2:
141-149.

22



	A Synopsis of the Flat Bugs (Heteroptera: Aradidae) of Michigan
	Recommended Citation

	A Synopsis of the Flat Bugs (Heteroptera: Aradidae) of Michigan
	Cover Page Footnote

	tmp.1613595387.pdf.JaBtz

