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EVALUATION OF THREE TRAP TYPES AND FIVE LURES FOR
MONITORING HYLURGUS LIGNIPERDA (COLEOPTERA:
SCOLYTIDAE) AND OTHER LOCAL SCOLYTIDS IN NEW YORK
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ABSTRACT
Hylurgus ligniperda (Coleoptera: Scolytidae) is a pine (Pinus spp.) pest
native to Eurasia and northern Africa. In December 2000, an established population of H. ligniperda was discovered in Monroe County, New York. When
surveys were initiated to determine the distribution of H. ligniperda, questions
arose regarding the most effective trap and lure for survey purposes. We conducted a study in April-May 2001 to compare the effectiveness of commercially
available scolytid traps and lures for attracting and capturing H. ligniperda.
Traps tested included: 1) 12-unit Lindgren funnel trap, 2) Intercept panel trap,
and 3) Theysohn slot-trap. Lures tested included: 1) α-pinene high release (750
mg/day) and ethanol (280 mg/ day), 2) α-pinene low release (300 mg/day) and
ethanol, 3) β-pinene high release (2000 mg/day) and ethanol, 4) α-pinene low
release, and 5) the “exotic bark beetle lure” [ipsdienol (0.15 mg/day), cis-verbenol
(0.35 mg/day), and methylbutenol (10 mg/day)]. All three trap designs captured
H. ligniperda, however, the Lindgren funnel trap caught significantly higher
numbers. Capture rates of Tomicus piniperda (Coleoptera: Scolytidae) and
Hylastes opacus were highest in Lindgren funnel traps; whereas Orthotomicus
caelatus collections were highest in Theysohn traps. Capture rates of Ips
grandicollis and Xyleborinus saxeseni did not vary significantly among trap types.
Behavioral differences among scolytid species such as visual stimuli, flight and
landing behavior, and host selection may explain some of these differences.
Lures containing α-pinene or β-pinene and ethanol were most attractive to H.
ligniperda adults, with ethanol and high-release α-pinene attracting the highest numbers in absolute terms. The exotic bark beetle lure was the least attractive lure to H. ligniperda. Attractiveness of the lures tested varied significantly
for other Scolytidae, including Dendroctonus valens, H. opacus, Ips calligraphus,
I. grandicollis, I. pini, O. caelatus, T. piniperda, and X. saxeseni. These differences
likely were due to variation in lure release rates, host preferences, and/or species-specific pheromone attraction.
____________________
Hylurgus ligniperda (Fabricius) is a pest of pine (Pinus) and is native to
Eurasia and northern Africa (Browne and Laurie 1968, Schwenke 1974, Wood
and Bright 1992). In addition to the US, H. ligniperda has also been accidentally introduced into Australia, Japan, New Zealand, South Africa, Brazil, Chile,
and Uruguay (Browne and Laurie 1968, Neumann 1987, Wood and Bright 1992,
Haack 2001). Hylurgus ligniperda is considered a secondary pest in most instances, attacking the lower bole and roots of recently dead or severely weakened pine trees (Fabre and Carle 1975, Tribe 1991a, b, 1992, Reay and Walsh
2001). However, there have been some reports of this bark beetle attacking and
killing healthy trees and seedlings (Neumann 1987, Ciesla 1988, Neumann and
Marks 1990).
Although a few H. ligniperda adults were collected in survey traps near
Rochester, Monroe County, NY, as early as 1994, the first established breeding
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populations in North America were not found until November 2000 near the
town of Webster, Monroe County, NY (Haack 2001, Hoebeke 2001). Surveys
were initiated in spring 2001 to determine the distribution of H. ligniperda
populations and, subsequently, the bark beetle was found in two adjacent New
York counties: Ontario and Wayne. As of December 2004, H. ligniperda populations were only known from these same three New York counties, as well as a
new infestation in Los Angeles County, California, that was discovered in 2003
(Penrose et al. 2005).
When surveys were being planned, questions arose regarding the most
effective lure and trap for capturing this bark beetle. A survey of the literature
found trap logs were the most common method of attracting H. ligniperda adults
(Tribe 1991a, b, 1992). At the time of our study in 2001, no literature was
available comparing commercially available traps and attractants for this bark
beetle. However, more recent studies have found combinations of ethanol and αpinene or β-pinene were attractive to H. ligniperda in Chile (Mausel 2002) and
New Zealand (Reay and Walsh 2002).
Our objective was to determine the effectiveness of several commercially
available scolytid lures and traps in surveying for H. ligniperda adults. This
information could be used by forest health specialists and regulatory personnel
to select the most effective lure and trap for surveying and monitoring for H.
ligniperda adults.
METHODS AND MATERIALS
The study took place during April – May 2001 in a managed Christmas
tree plantation near the town of Webster, Monroe County, NY (ca. 43° 11’ N
Lat., 77° 24’ W Long.), the same site where H. ligniperda was first found established in North America (Hoebeke 2001). The plantation consisted of a mixture
of Austrian pine (Pinus nigra Arnold), white pine (P. strobus L.), Scots pine (P.
sylvestris L.), blue spruce (Picea pungens Engelm.), Fraser fir [Abies fraseri (Pursh)
Poir.], white fir [A. concolor (Gord. and Glend.) Hildebr.], and Douglas-fir
[Pseudotsuga menziesii (Mirb.) Franco]. Christmas trees ranged in size from
newly planted seedlings to trees more than 4 m tall. We compared the following
three trap designs for their effectiveness in capturing H. ligniperda adults: 1)
12-unit Lindgren funnel trap (Phero Tech, Inc., Delta, BC, Canada), 2) Intercept
panel trap (IPM Technologies, Portland, OR), and 3) Theysohn slot-trap (ElTech Technologies, Larchmont, NY). All three traps have proven to be effective
in capturing bark beetle adults (Lindgren 1983; Perny 1994, 1995; Czokajlo et
al. 2001). We baited traps with α-pinene low release and ethanol lures. Chemical purities, release rates, and release devices for lures are given in Table 1.
Lures were attached near the bottom one-third of each trap. This was done
assuming that volatiles released from the lures would rise and spread the length
of each trap. Traps were deployed in a completely randomized block design
between rows of Christmas trees, with ten replicates for each trap design. Traps
were spaced a minimum of 20 m apart.
We also tested five different lure combinations and release rates for attractiveness to H. ligniperda adults. Lures consisted of the following components: 1)
α-pinene high release and ethanol, 2) α-pinene low release and ethanol, 3) βpinene and ethanol, 4) α-pinene low release, and 5) the “exotic bark beetle lure”
that contains ipsdienol, cis-verbenol, and 2-methyl-3-buten-2-ol (Table 1). All
lures were purchased from Phero Tech, Inc. The compounds ethanol, α-pinene,
and β-pinene are common pine volatiles, and are attractive to numerous scolytid
species (Borden 1982, Wood 1982). The exotic bark beetle lure was selected
because it is a standard lure used in many exotic bark beetle detection programs
in North America. Lures were attached near the bottom one-third of each Lindgren
funnel trap, and traps were deployed a minimum 20 m apart in a completely
randomized block design. Each lure combination was replicated five times.
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Table 1. Release devices and release rates for various lure components obtained
from Phero Tech, Inc., (Delta, BC, Canada) and tested for attractiveness to
Hylurgus ligniperda and other Scolytidae.
Lure

α-Pinene high release
α-Pinene low release
β-Pinene high release
Ethanol
Exotic bark beetle
Ipsdienol
cis-Verbenol
2-Methyl-3-buten-2-ol

Enatiomeric
ratio (%)

Release device

93 (–)/7 (+)
93 (–)/7 (+)
mostly (–)2
no chiral center3

5 polyethylene bottles
2 polyethylene bottles
polyethylene sleeve
polyethylene sleeve

50 (–)/50 (+)
80 (–)/20 (+)
no chiral center

bubble cap
bubble cap
bubble cap

Release
rate
(mg/day)1
750
300
2000
280
0.15
0.35
10

Release rates measured at 20 °C.
Mostly (–) but exact purity not currently available.
3
95% pure
1
2

Traps were placed in the field 6 April 2001 and insects were removed from
traps on 8 and 31 May 2001. We placed a 2 cm by 2 cm piece of dichlorvos NoPest Strip (Spectrum Group, St. Louis, MO) in the collection cup of each trap to
quickly kill any insects captured. Insects from each trap were placed in labeled
bags and frozen in the laboratory until processed further. Another study occurring in the same Christmas tree plantation, first captured H. ligniperda adults
between 18-24 April 2001 (E. Richard Hoebeke, Cornell University, Ithaca, NY,
personal communication). Therefore, we are confident that our traps were in the
field before initial spring flight. In the laboratory, all Scolytidae were sorted
from the trap catches and identified. Voucher specimens were sent to E. Richard Hoebeke for species confirmation.
Data were analyzed using Proc GLM (Proc GLM, SAS 1989). Before analysis, log (x + 1) transformations were used to normalize data. Means that were
significantly different at the P < 0.05 level were separated using Tukey’s Honestly Significantly Difference test (SAS 1989). Disturbed traps, i.e., traps that
were blown over by wind, were deleted from the data set.
RESULTS
Trap comparison. Hylurgus ligniperda was the most commonly collected
scolytid in our trap comparison study, with more than 1700 adults collected
during 6 April-31 May (N = 18 traps × 2 collections; disturbed traps were deleted from the data set). All three trap designs captured H. ligniperda adults,
however, the mean number captured varied significantly among trap types (df =
2, 33; F = 7.3; P = 0.0067). Lindgren funnel traps collected the highest mean
number of H. ligniperda adults (Mean ± SE = 80.0 ± 12.1 adults/trap/collection
period), while Intercept panel traps and Theysohn slot-traps captured significantly fewer H. ligniperda (Table 2).
Several other scolytid species were also collected in the different trap
types, and three of the five most common species varied significantly among
trap types (Table 2). Funnel traps collected higher mean numbers of Tomicus
piniperda (L.) and Hylastes opacus Erichson compared to Theysohn and Intercept traps. Significantly more Orthotomicus caelatus (Eichhoff) were collected in
Theysohn traps, whereas Ips grandicollis (Eichhoff) and Xyleborinus saxeseni
(Ratzeburg) collections did not vary significantly among trap types (Table 2).
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Table 2. Total and mean number (± SE) adults of the six most common scolytid
species collected per trap per sample period in each of three different commercial
trap designs baited with α-pinene (release rate = 300 mg/day) and ethanol (release
rate = 280 mg/day) from 6 April through 31 May 2001 in Monroe Co., New York.

Species
Hylastes opacus
Hylurgus ligniperda
Ips grandicollis
Orthotomicus caelatus
Tomicus piniperda
Xyleborinus saxeseni

Total no.
adults
collected1
82
1762
155
194
187
145

Mean no. adults (± SE) per trap per
sample period
Funnel
Intercept
Theysohn
4.2 ± 1.4 a2
80.0 ± 12.1 a
3.4 ± 0.6 a
3.8 ± 1.1 b
11.2 ± 2.7 a
4.4 ± 1.6 a

0.9 ± 0.3 b
36.8 ± 5.7 b
4.3 ± 1.3 a
2.8 ± 0.9 b
0.9 ± 0.3 b
2.7 ± 1.4 a

1.8 ±
30.1 ±
5.3 ±
9.6 ±
3.5 ±
5.0 ±

0.7
6.6
0.8
3.2
1.3
2.0

b
b
a
a
b
a

Total number of adults captured for all three trap types.
Means (within rows) followed by the same letter were not significantly different at
the P = 0.05 level (Tukey’s Honestly Significantly Difference test).
1
2

Lure comparison. As in the trap comparison study, H. ligniperda was
the most commonly collected beetle in the lure comparison study, with 1456
adults collected during 6 April – 31 May (N = 20 traps × 2 collections; disturbed
traps were deleted from the data set). The mean number of H. ligniperda adults
collected varied significantly among the different lure combinations (F = 31.9; df
= 4, 35; P < 0.0001; Table 3). Traps baited with high-release α-pinene and
ethanol captured significantly higher H. ligniperda adults compared to lowrelease α-pinene and the exotic bark beetle lure. Hylurgus ligniperda capture
rates using low-release α-pinene and ethanol, and high-release β-pinene and
ethanol were intermediate. The exotic bark beetle lure had the lowest H.
ligniperda capture rate of all the lures tested (Table 3).
Capture rates of the eight most common other Scolytidae collected varied
significantly among the different lures tested (Table 3). For example,
Dendroctonus valens (LeConte) and H. opacus were most attracted to the highrelease β-pinene and ethanol, while O. caelatus was most attracted to lures that
included ethanol or the exotic bark beetle lure. Both Ips calligraphus (Germar)
and I. pini (Say) were most attracted to the exotic bark beetle lure.
DISCUSSION
Trap comparison. The effectiveness of the traps tested varied for H.
ligniperda, as well as for three other scolytids that were commonly collected
(Table 2). Numerous studies have found different trap types to vary in effectiveness among various scolytids as well as other forest Coleoptera (Canaday 1987,
Peng and Williams 1991, Mizell and Tedders 1999, Flechtmann et al. 2000,
Czokajlo et al. 2001, Mihalciuc et al. 2001). Differences in capture rates may be
attributed to the visual attractiveness of different trap designs. Several studies have found a dark cylindrical silhouette to be an important visual cue for
certain scolytid species (Shepherd 1966, Kerck 1972, Vité and Bakke 1979,
Borden et al. 1982, Lindgren et al. 1983, Chénier and Philogène 1989a). Strom
et al. (1999, 2001) found trap catches of Dendroctonus frontalis Zimmermann
and Dendroctonus brevicomis LeConte to be significantly higher in black funnel
traps compared to white funnel traps. Furthermore, visual orientation is believed to be more important when beetles use host kairomones rather than
specific pheromones to locate hosts (Chénier and Philogène 1989a). It is possible that H. ligniperda and certain other scolytid species find the silhouette of

46
292
1456
35
99
31
203
563
45

0.5 ± 0.3 b2
4.6 ± 1.5 bc
71.0 ± 22.2 a
0b
4.4 ± 1.2 a
0b
4.5 ± 1.0 ab
19.8 ± 6.6 a
1.0 ± 0.4 ab

α -P high
+ EtOH
0.4 ± 0.2 b
3.1 ± 1.2 bc
42.3 ± 13.1 ab
0b
3.8 ± 1.4 a
0.1 ± 0.1 b
3.1 ± 0.8 b
16.3 ± 4.9 a
1.3 ± 0.6 ab

α-P low
+ EtOH
± 1.6
± 9.5
± 6.6
± 0.1
± 0.4
0b
9.8 ± 1.7
18.9 ± 5.4
3.1 ± 1.3

4.8
23.4
36.6
0.1
0.6

β -P high
+ EtOH

a
a
a

a
a
ab
b
b

0b
4.0 ± 1.1 b
28.0 ± 7.8 b
0b
3.5 ± 0.5 a
0b
0.4 ± 0.2 c
15.5 ± 5.9 a
0.1 ± 0.1 b

α- P low

Mean number adults (± SE) per trap per sample period by lure

± 0.1
± 0.6
± 1.9
± 1.6
± 0.1
± 1.1
± 3.4
0b
0.1 ± 0.1

0.1
1.4
4.1
4.3
0.1
3.8
7.6

EBB

b

b
c
c
a
b
a
ab

2

1

Total number of adults captured for all five lure combinations.
Means (within rows) followed by the same letter were not significantly different at the P = 0.05 level (Tukey’s Honestly Significantly
Difference test).

Dendroctonus valens
Hylastes opacus
Hylurgus ligniperda
Ips calligraphus
Ips grandicollis
Ips pini
Orthotomicus caelatus
Tomicus piniperda
Xyleborinus saxeseni

Total no.
adults
collected1

Table 3. Mean number (± SE) of the nine most common scolytid species collected per trap per sample period in funnel traps baited with
each of following lure combinations: 1) α-pinene high release (α-P high; 750 mg/day) and ethanol (EtOH; 280 mg/day), 2) α-pinene low
release (α-P low; 300 mg/day) and ethanol, 3) β-pinene (β-P high; 2000 mg/day) and ethanol, 4) α-pinene low release, and 5) Exotic bark
beetle lure [(EBB; ipsdienol (0.15 mg/day), cis-verbenol (0.35 mg/day), and 2-methyl-3-buten-2-ol (10 mg/day)] from 6 April through 31
May 2001 in Monroe Co., New York.
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funnel traps the most attractive of the three designs tested (Table 2). If this is
true, we could assume trap shape is not as critical in host selection for species
such as I. grandicollis and X. saxeseni (Table 2).
Variation in flight and landing behavior among different scolytid species
also may influence the efficacy of different trap designs. For example, Fatzinger
(1985) found the “stovepipe trap” to be most effective in capturing Dendroctonus
terebrans (Olivier) and other pine-infesting Coleoptera, where insects first bounce
off of the vertical portion of the trap and collect in a catch basin that surrounded
the upright stovepipe. The designs of the funnel and Intercept trap would be
more conducive for capturing insects that impact the trap surface at a relatively
fast speed and then bounce off. By contrast, the small entrance slots of the
Theysohn trap likely make it more effective in capturing beetles that fly and
land at a slower speed.
Beetles also will land and walk on trap surfaces (Mizell and Tedders 1999).
Theysohn traps could be very effective in capturing beetles that behave in this
manner, e.g., when they walk through the small entrance slots to the inside of the
traps where the lures were located. Beetles entering and falling to the bottom of
Theysohn traps would likely succumb quickly to the dichlorvos vapors before they
could escape. Beetles that land on the trap surface, but for some reason attempt
to fly away, would be most effectively captured by Lindgren funnel traps (Lindgren
1983). For example, we observed T. piniperda landing on the surface of individual
funnels and then walking downward on the outer surface toward the narrow end of
the funnel. Once they reached the bottom edge of the funnel, beetles attempted to
fly away and often impacted the inner-surface of the next lower funnel. Upon
impact, beetles then fell through the lower funnels to the collection container at
the bottom. Conversely, beetles able to land on the side of Intercept panel traps
and Theysohn slot-traps would encounter fewer obstacles to prevent them from
escaping if they attempt to fly away. In addition, it is possible that the open
design of the Intercept trap allowed insects to escape from the collection container
before they were killed by the dichlorvos, a phenomenon that could be prevented
by use of a liquid killing agent (de Groot and DeBarr 1998).
Lure comparison. Lures containing α-pinene or β-pinene were the most
attractive lures for H. ligniperda, with high-release α-pinene and ethanol having
the highest absolute mean capture rate. Reay and Walsh (2002) found both αpinene and β-pinene attractive to H. ligniperda, with ethanol increasing the
attractiveness of both of these monoterpenes. Comparing the mean capture
rate of low-release α-pinene and ethanol to low-release α-pinene alone in our
study, addition of ethanol increased attraction of H. ligniperda to α-pinene in
absolute terms, however, the difference was not statistically significant (Table
3). Similarly, the mean capture rate of high-release α-pinene and ethanol was
higher in absolute terms than low-release α-pinene and ethanol, but the difference was not statistically significant (Table 3). Only when both the α-pinene
release rate was increased and ethanol was added did we see a significant
difference, i.e., high-release α-pinene and ethanol compared to low-release αpinene alone (Table 3). We do not know if β-pinene would have shown the same
trend that we found with α-pinene because our study did not include a lower
release rate of β-pinene and ethanol or β-pinene alone.
Ethanol has been found to increase the attraction of other scolytids and
related Coleoptera to various monoterpenes (Fatzinger 1985, Tilles et al. 1986,
Phillips et al. 1988, Chénier and Philogène 1989b, Joseph et al. 2001). In our
study, O. caelatus was more attracted to lures that included ethanol, as compared to α-pinene alone (Table 3).
Capture rates for other scolytid species differed significantly among the
lures tested, likely due to responses of those species to specific host compounds
and pheromone components in the exotic bark beetle lure. For example, D.
valens was significantly more attracted to traps baited with β-pinene than other
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lures tested. β-pinene is known to be a strong attractant of D. valens (Hobson et
al. 1993, White and Hobson 1993, Joseph et al. 2001; Table 3). Hylastes opacus
was also most attracted to traps baited with β-pinene (Table 3). Lindelow et al.
(1993) found H. opacus attracted to a terpene blend that consisted of β-pinene,
α-pinene and 3-carene, combined with ethanol.
Ips calligraphus and I. pini were most attracted to the exotic bark beetle
lure (Table 3), which contains ipsdienol, a major pheromone component of these
two species (Wood 1982). Orthotomicus caelatus also showed strong attraction
to the exotic bark beetle lure, as well as to the α-pinene or β-pinene lures when
combined with ethanol (Table 3). Furniss and Livingston (1979) found O. caelatus
attracted to logs that contained male I. pini adults and baited with ipsenol.
In conclusion, all traps tested captured H. ligniperda and all five lures tested
were attractive to H. ligniperda. However, the Lindgren funnel trap was the most
effective trap in capturing H. ligniperda, and lures containing α-pinene or β-pinene
and ethanol were most attractive. Any of the three traps we tested, baited with
either α-pinene or β-pinene and ethanol with release rates comparable to the
minimums tested in this study, should be effective in capturing H. ligniperda for
survey purposes. Our results suggest that increasing release rates of α-pinene in
the presence of ethanol will increase attraction of H. ligniperda. To further elucidate these responses, future tests should include a variety of α-pinene and βpinene release rates tested alone and combined with ethanol.
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DISTRIBUTION OF EUTARSOPOLIPUS (ACARI: PODAPOLIPIDAE)
AND CROTALOMORPHA CAMINI (ACARI: CROTALOMORPHIDAE),
ECTOPARASITES OF STENOLOPHUS (COLEOPTERA: CARABIDAE)
IN MICHIGAN, U.S.A.
Robert W. Husband1 and David O. Husband2

ABSTRACT
Three acarine parasites of Stenolophus spp are described from Michigan.
Eutarsopolipus elzingai Husband (Acari: Podapolipidae), previously known from
eastern Kansas, Eutarsopolipus brevichelus Husband and Husband, with one
Michigan record, and Crotalomorpha camini Lindquist and Krantz (Acari:
Crotalomorphidae), previously known from Kansas, Nebraska, Arkansas and
Oklahoma, are widely distributed in Michigan as subelytral parasites of
Stenolophus comma (Fabricius) (Coleoptera: Carabidae) and Stenolophus lecontei
(Chaudoir), the seed corn beetle. Eutarsopolipus elzingai and E. brevichelus may
occur occasionally on the same host beetle.
____________________
Mites in the family Podapolipidae (Acari: Tarsonemoidea) are parasites
of insects, particularly Coleoptera. The family Podapolipidae was described by
Ewing (1924). Previous records of the genus Eutarsopolipus in Michigan, all
from carabid beetles, are: myzus group: E. regenfussi Husband and Swihart,
from a single Chlaenius pennsylvanicus (Say)(Carabidae) collected in Cheboygan
Co. and E. davidsoni Husband collected from Chlaenius sericeus (Forster)
(Carabidae) in Barry, Cheboygan, Ingham, Luce and Macomb Counties;
acanthomus group: E. porteri Husband from a single Harpalus herbivagus Say
(Carabidae) collected in Kalamazoo Co.; pterostichi group: E. fischeri Husband
from a single Harpalus pensylvanicus (DeGeer) collected in Ingham Co.; biunguis
group: Eutarsopolipus brevichelus Husband and Husband collected from a single
Stenolophus lecontei (Chaudoir) (Carabidae). Groups of Eutarsopolipus were
proposed by Regenfuss (1968) and modified by Husband and Macfarlane (1999).
Mites in the family Crotalomorphidae are parasites of stenolophine beetles
(Carabidae). The family Crotalomorphidae was described by Lindquist and
Krantz (2002). There are no previous records of Crotalomorphidae in Michigan.
The purpose of this paper is to present and discuss distribution in Michigan of the three subelytral acarine parasites of Stenolophus comma (Fabricius)
and S. lecontei: Eutarsopolopus elzingai Husband, E. brevichelus, and
Crotalomorpha camini Lindquist and Krantz, and to provide figures to distinguish the three species.
METHODS AND MATERIALS
More than 500 pinned Michigan Stenolophus beetles were borrowed from
the A. J. Cook Arthropod Research Collection of Michigan State University and
the University of Michigan Museum of Zoology Entomology Collection. Stenolophus
comma and S. lecontei from Michigan were examined for subelytral parasitic
mites. Beetles were placed in hot water for about 1/2 h in order to lift elytra
without damaging pinned specimens. Mites were visually removed or washed
1
Biology Department, Adrian College, Adrian, MI 49221, U.S.A., E-mail:
husbandadrian@aol.com.
2
346 Jamacha #61, El Cajon, CA 92019, U.S.A., E-mail: davidhsbnd@aol.com.
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from the beetles with 70% ethanol, mounted in Hoyer’s mounting medium, placed
on a heating tray and later ringed with Glyptal insulating paint. Mites were
examined with the aid of a Zeiss (Jena, Germany) phase contrast microscope
with an ocular micrometer. The terminology for mite structures used here follows Lindquist (1986).
RESULTS
Adult females of the three species of subelytral parasites of Stenolophus
are distinguished by the shape of the idiosoma for C. camini, an undivided plate
C in E. elzingai, and divided plate C in E. brevichelus (Fig. 1). Eutarsopolipus
elzingai has longer cheliceral stylets, dorsal gnathosomal, and coxal 3a setae in
larval and adult females in comparison with the same structures in E. brevichelus.
Setae sc2 of male E. elzingai vary from microsetae to 3 micrometers while setae
sc2 is 8-12 micrometers in E. brevichelus. These structures are identified in
Husband and Husband (2003) and Lindquist (1986).
Studies of distribution of crotalomorphid and podapolipid parasitic mites
of Stenolophus tend to be restricted to investigations of relatively few specimens
of Stenolophus (Lindquist and Krantz 2002, Husband and Husband 2003). The
discovery of subelytral acarine parasites of Stenolophus from many areas of
Michigan illustrates the wide distribution of these parasites in Michigan (Figs.
2-4). More than 500 pinned Stenolophus beetles that were collected in Michigan
and stored in the University of Michigan Museum of Zoology and Michigan
State University A. J. Cook Arthropod Research Collection were examined for
acarine parasites. Three beetles had C. camini. Eutarsopolipus elzingai or E.
brevichelus were found on 42 beetles and 8 beetles had both E. elzingai and E.
brevichelus. We cannot conclude that the incidence of acarine parasitism noted
in Michigan Stenolophus from Michigan museums applies to incidence of parasitism in Stenolophus existing in other museums. For example, 1 beetle with C.
camini and 2 beetles with E. elzingai were found among only 10 S. comma
borrowed from the Museum of Comparative Zoology of Harvard University,
Massachusetts. Study of acarine parasitism of Stenolophus on a national scale
is in progress.

Figure 1. Adult females of heterostigmatine parasites of Stenolophus species
(Carabidae) in Michigan. A. Crotalomorpha camini (Crotalomorphidae).
B. Eutarsopolipus elzingai (Podapolipidae: biunguis group).
C. E. brevichelus (Podapolipidae: biunguis group).
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Figure 2. Distribution of Eutarsopolipus elzingai, a parasite of Stenolophus comma
and S. lecontei in Michigan.

Figure 3. Distribution of Eutarsopolipus brevichelus, a parasite of Stenolophus
comma and S. lecontei in Michigan.
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Figure 4. Distribution of Crotalomorpha camini, a parasite of Stenolophus comma
and S. lecontei in Michigan.

Eutarsopolipus elzingai was not recorded from Michigan prior to the present
study. New distribution records in Michigan of this species, all from S. comma
unless otherwise noted are: Alger Co.., Chatham, 6 July 1955, coll. W. A. Drew;
Arenac Co., 22 July 1950, coll. R. R. Dreisbach; Baraga Co., 8 mi. S. L’Anse,
Ford Forestry Center, 16 July 1964, coll. R. B. Wilson; Charlevoix Co., Beaver
Island, 29 August 1922, coll. M. H. Hatch; Emmet Co., 21 July 1929; Ingham
Co., East Lansing, 20 June 1940; Kent Co., Sparta, 25 July 1970, coll. David
Foley; Lapeer Co., 28 June 1935; Macomb Co., Washington, 27 July 1964, coll.
R. Campbell; Midland Co., Bluff Creek, 2 mi. west North Bradley, 15 July
1935, coll. A. L. Olson and L. K. Gloyd; Oakland Co., Rochester, 7 August 1935,
coll. S. Moore; Oceana Co., Silver Lake Park, 27 July 1934, Coll. A. L. Olson and
L. K.Gloyd; St. Joseph Co., Mohney Lake, 10 July 1972, coll. N. M. Wells; Van
Buren Co., Paw Paw Lake, 6 July 1906, coll. E. Liljeblad from S. lecontei (Fig. 2).
Eutarsopolipus brevichelus was collected from S. lecontei in Berrien Co.,
Harbert Dunes, Michigan, 25 July 1917 by A. W. Andrews (Husband and Husband 2003).
New Michigan distribution records of E. brevichelus all from S. comma, are:
Alger Co., Chatham, 6 July 1955, coll. W. A. Drew; Allegan Co., Allegan, 17 June
1959, coll. G. C. Eickwort; Arenac Co., 22 July 1950, coll. R. R. Dreisbach; Baraga
Co., 8 mi. S. L’Anse, Ford Forestry Center, 16 July 1964, coll. R. B. Willson;
Charlevoix Co., Beaver Island, 29 August 1922, coll. M. H. Hatch; Cheboygan
Co., Univ. of Mich. Douglas Lake Bio. Stn., 12 July 1961; Grand Traverse Co.,
Pere Marquette State Forest, Lake Dubonnet Campground, 13 July 1984, coll. M.
and A. O’Brien; Huron Co., Sand Point, 25 June 1922, coll. R. F. Hussey;
Kalamazoo Co., Mich. State Univ. Gull Lake. Bio. Stn. , 6 July 1957, coll. R. L.
Fischer; Kent Co., Sparta, 25 July 1970, coll. David Foley; Lapeer Co., Lapeer,
28 June 1935; Macomb Co., Washington, 27 July 1964, coll. R. Campbell and
east of Memphis, 21 July 1963, coll. C. Brivio; Midland Co., Bluff Creek, 2 mi.
west North Bradley, 15 July 1935, coll. A. Olson and L. K. Gloyd; Oakland Co.,
Rochester, 7 August 1935, coll. S. Moore; Oceana Co., Pentwater, 18 July 1916;
Schoolcraft Co., Germfask, 27 July 1964, coll. R. B. Willson (Fig. 3).
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Both E. elzingai and E. brevichelus were found under the elytrae of individual specimens of S. comma from Alger, Arenac, Charlevoix, Kent, Lapeer,
Macomb, Midland and Oakland Counties.
Previous records of C.camini are from S. lecontei or Stenolophus sp. from
eastern Kansas and Nebraska, northern Oklahoma and Western Arkansas
(Lindquist and Krantz 2002 and Husband and Husband 2003). Crotalomorpha
camini is also known to occur in Lake and Porter Counties in northwest Indiana
(unpublished data collected by the authors). We collected C. camini ex S. lecontei
in Dickinson Co., Floodwood, 18 July 1915, coll. A. W. Andrews, ex S. comma,
Roscommon Co., 29 June 1946, coll R. R. Dreisbach, and Kent Co., Alto, 12
July 1937, coll.. unknown (Fig. 4).
DISCUSSION
The first reference to a subelytral acarine parasite of American Stenolophus
(Agonodorus) was by Krantz (1970). Krantz’s illustration of Crotalomorphidae
was based on an unpublished drawing by Joseph Camin, and the species was
later described as C. camini. The parasite is found in northern and southern
Michigan on S. lecontei and on S. comma.
The second acarine parasite to be described from American Stenolophus
was first collected in Lawrence, Kansas from S. lecontei by R. E. Beer in May
1959 and in Manhattan, Kansas from S. comma by P. A. Nickel and R. J. Elzinga
in 1968 (Husband, 1998). These mites were sent for analysis to Hans Regenfuss
in Germany but Regenfuss died before completing a description of these mites.
They were later described as E. elzingai. In the process of trying to find a longer
series of E. elzingai from areas other than eastern Kansas and from additional
species of Stenolophus, a third subelytral acarine parasite, E. brevichelus, was
discovered.
Regenfuss (1972) discussed the distribution of podapolipid parasites under the elytrae of carabid beetles and divided the available loci into niches
occupied by different species of podapolipid mites. To date we have not been
able to discover whether E. elzingai and E. brevichelus occupy different loci on
the same beetle. All specimens of C. camini (1-6 per beetle) have been from the
under surface of elytrae and all are physogastric females.
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FEEDING RECORDS OF TRUE BUGS (HEMIPTERA: HETEROPTERA)
FROM WISCONSIN
Andrew H. Williams1

ABSTRACT
Basic to our understanding of any animal and its habitat requirements is
knowing what it eats. Reported here are observations of feeding by 49 species of
true bugs (Hemiptera: Heteroptera) encountered in Wisconsin over 1992-2002.
____________________
Knowing what an animal eats is basic to our understanding of that animal and its habitat requirements. From 1992 through 2002, I accumulated
many observations of insects feeding in Wisconsin. Presented here are data
from 49 species and subspecies in 11 families including Alydidae, Berytidae,
Coreidae, Cydnidae, Lygaeidae, Miridae, Nabidae, Pentatomidae, Reduviidae,
Rhopalidae and Scutelleridae.
The data are presented in two tables: Table 1 includes records of feeding on
plants, Table 2 includes records of feeding on insects. Some species appear in both
tables. Alydus eurinus (Say) (Alydidae) and Slaterobius insignis (Uhler) (Lygaeidae)
were associated with carrion. Unless otherwise noted, all insects listed are adults,
all insects were collected in prairies and savannas, and all insects and plants were
determined by me. Plant nomenclature follows Gleason and Cronquist (1991).
Voucher specimens are deposited in the Insect Research Collection of the Entomology Department at the University of Wisconsin - Madison.
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Alydus eurinus
(Say)

Alydidae
Alydus conspersus
Montandon

Bug Species

Fabaceae

Caesalpiniaceae

Apiaceae
Asteraceae

Rhamnaceae

Asteraceae
Fabaceae

Plant Family

N
N
N
DS
DS
DS
DS
RS, with
Megalotomus quinquespinosus
DS
DS
DS
DS
RS
DS, RS, PYS

N
S
DS
DS
S
S
DS
DS
DS

Plant Structure and Notes
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Dalea candida
Dalea purpurea
Desmodium canadense
Desmodium illinoense
Lathyrus venosus
Lespedeza capitata

Eryngium yuccifolium
Aster oolentangiensis
Eupatorium sessilifolium
Chamaecrista fasciculata
Senna hebecarpa
Amorpha canescens
Astragalus canadensis
Baptisia lactea

Solidago speciosa
Amorpha canescens
Astragalus canadensis
Dalea candida
Dalea purpurea
Desmodium canadense
Lespedeza capitata
Lupinus perennis
Ceanothus herbaceus

Plant Species

Table 1. Observations of Heteroptera feeding on plants. Bugs were adults unless otherwise indicated. Repeated insertion of mouthparts into flower openings was assumed to be feeding on nectar (N). An immobile bug with it mouthparts inserted into plant tissue was
assumed to be feeding on seeds (S), developing seeds (DS), ripe seeds (RS), ripe seeds of the previous year (PYS), leaves, stems, flowers
or fruits. Seeds fed upon were attached to plants. Stems fed upon were in or just below inflorescences.
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Gaura biennis
Oenothera biennis
Cornus racemosa
Echinocystis lobata

Coreidae
Anasa armigera
(Say)

Elymus canadensis

Protenor belfragei
Haglund

Berytidae
Jalysus wickhami
Van Duzee

Apocynum cannabinum
Senna hebecarpa
Amorpha canescens
Baptisia lactea
Dalea candida
Desmodium canadense
Desmodium illinoense
Lespedeza capitata
Lupinus perennis
Ceanothus americanus

Megalotomus quinquespinosus
(Say)

Cornaceae
Curcurbitaceae

Onagraceae

Poaceae

Rhamnaceae

Apocynaceae
Caesalpiniaceae
Fabaceae

Fabaceae

Rhamnaceae

Lupinus perennis
Strophostyles helvola
Ceanothus herbaceous
Dalea purpurea
Lupinus perennis

Plant Family

Plant Species

Alydus pilosulus
Herrich-Schaeffer

Bug Species

Table 1. Continued

N
stems

flowers
flowers

DS

N
DS
DS
RS, with Alydus eurinus
DS
S
S, also at night
DS
DS
DS

S
DS

DS
RS
S

Plant Structure and Notes
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Rosaceae

Achillea millefolium
Ambrosia psilostachya
Ambrosia trifida
Centaurea maculosa
Cirsium arvense
Cirsium discolor
Coreopsis palmata
Echinacea pallida
Ratibida pinnata
Solidago gigantea
Astragalus canadensis
Oenothera biennis
Oenothera clelandii
Geum laciniatum

Euthochtha galeator
(Fabricius)

Zizia aurea
Apiaceae
Apocynum androsaemifolium Apocynaceae
Apocynum cannabinum
Asclepias amplexicaulis
Asclepiadaceae

Asteraceae

Asclepiadaceae

N
stems
N
flowers

stems
stems
stems, adults & nymphs, reared
stems
stems, nymphs, reared
stems
stems
stems
stems
leaf midveins
developing pods (?DS)
stems, nymphs, reared;
developing pods (?DS)
floral tubes, adults & nymphs
stems, leaf midveins

N

N
N
N
N
S, nymphs, reared

Plant Structure and Notes
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Merocoris distinctus
Dallas

Fabaceae
Onagraceae

Asclepias tuberosa

Chariesterus antennator
(Fabricius)

Nyctaginaceae

Apiaceae
Apocynaceae
Asclepiadaceae

Pastinaca sativa
Apocynum cannabinum
Asclepias syriaca
Asclepias viridiflora
Mirabilis nyctaginea

Catorhintha mendica
Stal

Plant Family

Plant Species

Bug Species

Table 1. Continued
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Ratibida pinnata
Heliopsis helianthoides
Solidago canadensis
Rhus glabra

Lygaeus turcicus
Fabricius

Neacoryphus bicrucis
(Say)

Oenothera biennis

Cryptotaenia canadensis
Osmorhiza longistylis

Anacardiaceae

Asteraceae

Asteraceae

Onagraceae

Apiaceae

Fabaceae

Asteraceae

Asteraceae
Fabaceae
Rutaceae

Asclepias viridiflora
Achillea millefolium
Lupinus perennis
Ptelea trifoliata
Coreopsis tripteris
Erigeron annuus
Eupatorium purpureum
Ratibida pinnata
Solidago canadensis
Desmodium canadense
Desmodium glutinosum

Plant Family

Plant Species

Ligyrocoris diffusus
(Uhler)

Lygaeidae
Kleidocerys resedae
(Panzer)

Cydnidae1
Corimelaena obscura
McPherson & Sailer

Piezogaster calcarator
(Fabricius)

Bug Species

Table 1. Continued

N

N
N

RS

PYS

flowers, DS, in woods
DS, in woods

stems
stems
stems
stems
stems
DS, nymphs, reared
stems, adults & nymphs, reared;
nymphs green & red, resembling pods

N
N
flowers
N
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Helianthus pauciflorus
Lupinus perennis
Apocynum cannabinum
Lithospermum carolinense
Tradescantia ohiensis
Lupinus perennis
Smilacina stellata
Zizia aurea

Coquillettia mimetica
Osborn2

Hadronema militare
Uhler

Lygus lineolaris
(Palisot de Beauvois)

Metriorrhynchomiris dislocatus
(Say)

Orthops scutellatus
Uhler

Pastinaca sativa
Achillea millefolium
Echinacea pallida
Asclepias ovalifolia
Dalea villosa
Lupinus perennis

Apiaceae

N

stems, flower buds
stems, developing pods
leaves

N
leaf midveins

leaves

N

N
N
N
N
DS
DS

RS, nymphs, reared
PYS, nymphs, reared; DS, adults &
nymphs
PYS, nymphs, reared
RS, adults & nymphs, reared

Plant Structure and Notes
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Commelinaceae
Fabaceae
Liliaceae

Apocynaceae
Boraginaceae

Fabaceae

Asteraceae

Asclepiadaceae
Fabaceae

Apiaceae
Asteraceae

Rosaceae

Oenothera clelandii
Potentilla arguta

Miridae
Adelphocoris lineolatus
(Goeze)

Lamiaceae
Onagraceae

Monarda fistulosa
Oenothera biennis

Neortholomus scolopax
(Say)

Plant Family

Plant Species

Bug Species

Table 1. Continued
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Pentatomidae
Acrosternum hilare
(Say)
Gleditsia triacanthos
Senna hebecarpa
Astragalus canadensis
Verbena hastata

Amorpha canescens
Asclepias syriaca
Pycnanthemum virginianum

Rhus glabra
Cirsium arvense
Cirsium vulgare
Eupatorium maculatum
Eupatorium perfoliatum
Eupatorium rugosum
Ratibida pinnata
Rudbeckia hirta
Silphium perfoliatum
Vernonia fasciculata
Hackelia virginiana
Lespedeza capitata
Monarda fistulosa
Nepeta cataria
Stachys sp.
Solanum dulcamara
Parietaria pensylvanica
Verbena hastata

Poecilocapsus lineatus
(Fabricius)

Nabidae
Nabicula subcoleoptrata
Kirby

Plant Species

Bug Species

Table 1. Continued

Fabaceae
Verbenaceae

Caesalpiniaceae

Fabaceae
Asclepiadaceae
Lamiaceae

Solanaceae
Urticaceae
Verbenaceae

Boraginaceae
Fabaceae
Lamiaceae

Anacardiaceae
Asteraceae

Plant Family

DS, nymphs, reared
DS, nymphs, reared
DS, adults & nymphs, reared
DS

N
N
N

leaves
leaves
leaves
leaves
leaves
leaves
leaves
leaves
leaves
leaves
leaves
leaves
leaves
leaves
leaves
leaves
leaves
leaves

Plant Structure and Notes

2004
THE GREAT LAKES ENTOMOLOGIST
23

Plant Species
Asclepias incarnata
Froelichia floridana
Cirsium discolor
Opuntia humifusa
Lupinus perennis
Asclepias verticillata
Onosmodium molle
Amorpha canescens
Lespedeza capitata
Poa compressa
Oxypolis rigidior
Scrophularia lanceolata
Veronicastrum virginicum
Thalictrum dasycarpum
Asclepias incarnata
Froelichia floridana
Oxypolis rigidior
Apocynum androsaemifolium
Asclepias tuberosa
Cirsium discolor
Lactuca canadensis
Onosmodium molle

Bug Species

Apoecilus bracteatus
(Fitch)3

Chlorochroa persimilis
Horvath

Coenus delius
(Say)

Cosmopepla bimaculata
(Thomas)

Euschistus ictericus
(Linnaeus)

Euschistus servus euschistoides
(Vollenhoven)

Table 1. Continued

Boraginaceae

stems
N
stems, flowers
N
DS, also at night
DS, RS
stems

N

DS
S, nymphs, reared
DS
RS, nymphs, reared

S
stems
DS
DS
S, nymphs, reared

stems or seeds, nymphs, reared
DS
adults & nymphs on ripe fruits, reared
DS, nymphs, reared

N

Plant Structure and Notes
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Amaranthaceae
Apiaceae
Apocynaceae
Asclepiadaceae
Asteraceae

Asclepiadaceae

Ranunculaceae

Apiaceae
Scrophulariaceae

Poaceae

Asclepiadaceae
Boraginaceae
Fabaceae

Amaranthaceae
Asteraceae
Cactaceae
Fabaceae

Asclepiadaceae

Plant Family

24
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Asclepias incarnata
Asclepias syriaca

Euschistus variolarius
(Palisot de Beauvois)
Asclepias verticillata
Cirsium discolor
Onosmodium molle
Euphorbia corollata
Amorpha canescens
Dalea candida
Dalea villosa
Desmodium canadense
Lespedeza capitata
Anemone canadensis
Agrimonia sp.

Lactuca canadensis
Onosmodium molle
Cornus racemosa

Caesalpiniaceae
Fabaceae

Senna hebecarpa
Amorpha canescens
Dalea purpurea
Desmodium canadense
Monarda punctata
Panicum virgatum
Paspalum setaceum
Ranunculus hispidus
Agrimonia sp.

Ranunculaceae
Rosaceae

Asteraceae
Boraginaceae
Euphorbiaceae
Fabaceae

Asclepiadaceae

Asteraceae
Boraginaceae
Cornaceae

Ranunculaceae
Rosaceae

Lamiaceae
Poaceae

Plant Family

Plant Species

Euschistus tristigmus luridus
Dallas

Bug Species

Table 1. Continued

DS, nymphs, reared
stems at fresh oviposition sites of the
weevil Rhyssomatus lineaticollis
(Say)
N
DS
stems
DS
DS
DS, adults & nymphs, reared
RS
DS
DS
DS
DS

DS
stems
N

stems, DS
DS
DS, nymphs, reared
DS
N
S
stems
DS
DS

Plant Structure and Notes
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Panicum virgatum
Solidago canadensis
Solidago gigantea
Zizia aptera
Zizia aurea
Asclepias verticillata

Lactuca canadensis

Koeleria pyramidata

Mormidea lugens
(Fabricius)

Podisus maculiventris
(Say)

Stiretrus anchorago
(Fabricius)

Trichopepla atricornis
Stal

Reduviidae
Sinea diadema
(Fabricius)

Rhopalidae
Liorhyssus hyalinus
(Fabricius)

Scutelleridae
Eurygaster alternata
(Say)

Poaceae

probing in and about flowers

DS, nymphs, reared

N

DS
DS

N

N

S

DS

leaf midveins
N

Plant Structure and Notes
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Asteraceae

Asclepiadaceae

Apiaceae

Asteraceae

Asteraceae

Poaceae

Asteraceae

Scrophulariaceae
Verbenaceae

Verbascum thapsus
Verbena stricta
Conyza canadensis

Plant Family

Plant Species

Holcostethus limbolarius
(Stal)

Bug Species

Table 1. Continued
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Panicum virgatum
Paspalum setaceum
Poa compressa
Stipa spartea

Homaemus bijugis
Uhler

3

2

See too Williams (2000).
Determined by T. J. Henry.
Determined by J. E. McPherson.

Monarda fistulosa
Oenothera biennis

Homaemus aeneifrons
(Say)

1

Plant Species

Bug Species

Table 1. Continued

Poaceae

Lamiaceae
Onagraceae

Plant Family

DS
S
S
S

DS
DS
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Lasioglossum rohweri (Ellis)3

Reduviidae
Acholla multispinosa (DeGeer)
Diabrotica barberi Smith & Lawrence
Diabrotica cristata (Harris)
Epicauta pensylvanica (DeGeer)
Aedes sp.4
Stratiomys badia Walker
Eristalis bardus (Say)
Eristalis tenax (Linnaeus)
Tabanus quinquevittatus Wiedemann
Archytas apicifer (Walker) P
Apis mellifera Linnaeus P
Bombus bimaculatus Cresson5
Bombus impatiens Cresson5,6
Formica montana Wheeler7
Halictus ligatus Say3
Lasioglossum rohweri (Ellis)3

Blepharida rhois (Forster), larva

Podisus placidus Uhler

Phymata americana americana Melin

Cisseps fulvicollis (Hubner)

Longitarsus subrufus LeConte1
Philaenus spumarius (Linnaeus), nymph
Athysanus argentarius Metcalf2

Insect Fed Upon

Pentatomidae
Podisus maculiventris (Say)

Nabidae
Nabicula subcoleoptrata Kirby

Feeding Bug

Coleoptera, Chrysomelidae
Coleoptera, Chrysomelidae
Coleoptera, Meloidae
Diptera, Culicidae
Diptera, Stratiomyidae
Diptera, Syrphidae
Diptera, Syrphidae
Diptera, Tabanidae
Diptera, Tachinidae
Hymenoptera, Apidae
Hymenoptera, Apidae
Hymenoptera, Apidae
Hymenoptera, Formicidae
Hymenoptera, Halictidae
Hymenoptera, Halictidae

Hymenoptera, Halictidae

Coleoptera, Chrysomelidae

Lepidoptera, Arctiidae

Coleoptera, Chrysomelidae
Hemiptera, Cercopidae
Hemiptera, Cicadellidae

Insect Order and Family

Table 2. Observations of Heteroptera feeding on insects. All were adults unless otherwise noted. Killing of prey, denoted (P), was
rarely observed.
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1

2

Coleoptera, Cantharidae
Coleoptera, Chrysomelidae
Coleoptera, Chrysomelidae
Coleoptera, Coccinellidae
Hemiptera, Miridae
Hymenoptera, Bethylidae

Hymenoptera, Vespidae
Lepidoptera, Arctiidae
Lepidoptera, Hesperiidae
Lepidoptera, Noctuidae
Lepidoptera, Noctuidae
Lepidoptera, Noctuidae
Lepidoptera, Noctuidae
Lepidoptera, Nymphalidae
Lepidoptera, Nymphalidae
Lepidoptera, Pieridae
Mecoptera, Panorpidae

Dolichovespula arenaria (Fabricius)
Cisseps fulvicollis (Hubner)
Euphyes vestris (Boisduval)8
Anagrapha falcifera (Kirby)8
Feltia jaculifera (Guenee)8
Lacinipolia meditata (Grote)8
Xestia smithii (Snellen)8
Boloria bellona (Fabricius)
Nymphalis milberti (Godart)
Colias philodice Godart8
Panorpa helena Byers
Chauliognathus pensylvanicus (DeGeer)
Diabrotica barberi Smith & Lawrence
Longitarsus subrufus LeConte9
Harmonia axyridis (Pallas)
Adelphocoris lineolatus (Goeze)
Pristocera armifera (Say)10

Insect Order and Family

Insect Fed Upon

Determined by E. G. Riley.
Determined by C. H. Dietrich.
3
Determined by M. S. Arduser.
4
Determined by P. J. Pellitteri.
5
Determined by R. W. Husband.
6
Determined by W. E. LaBerge.
7
Determined by J. C. Trager.
8
Determined by L. A. Ferge.
9
Fed upon by fourth and fifth instar nymphs as well as by adults.
10
Determined by S. J. Krauth.

Sinea diadema (Fabricius)

Feeding Bug

Table 2. Continued.
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RESURVEY OF THE PENTATOMOIDEA (HETEROPTERA) OF
THE LA RUE-PINE HILLS RESEARCH NATURAL AREA
IN UNION COUNTY, ILLINOIS
D. L. Tecic1 and J. E. McPherson2

ABSTRACT
A resurvey of the Pentatomoidea of the La Rue-Pine Hills Research Natural
Area was conducted from September 1992 to June 1995 and the results compared
with those of an earlier survey by McPherson and Mohlenbrock (1976). Sampling
during the resurvey was limited to the 17 collecting sites of the earlier survey, thus
permitting comparisons of the flora and fauna in the two studies. Notes were taken
on the times of occurrence of adult and immature stages and on the food plants.
Of the 49 pentatomoid species and subspecies included in the original survey,
36 were collected during the resurvey. Of the 13 not collected, 12 were rare and one,
Holcostethus limbolarius (Stål), was relatively common during the original survey.
Two additional species, Galgupha ovalis Hussey and Corimelaena obscura
McPherson and Sailer, were added to the list, the latter because it was described as
new subsequent to the original survey. The most noticeable change in the vegetation that accounted for differences in pentatomoid diversity and abundance was the
marked reduction in abundance of common mullein, Verbascum thapsus L.
The resurvey showed that 11 of the 17 sites had changed in character and
plant composition, seven because of woody invasion and four because of the influence of exotic and invasive species; the remaining six had changed little. Exotic
plant species have become an increasingly prominent component of the vegetative
communities.
____________________
McPherson and Mohlenbrock surveyed the Pentatomoidea of the La RuePine Hills Ecological Area (now La Rue-Pine Hills Research Natural Area; hereafter referred to as Pine Hills) from May 1972 to September 1974, the results of
which were published in 1976; this superfamily was represented by the Cydnidae
(burrowing bugs), Pentatomidae (stink bugs), Scutelleridae (shieldbacked bugs),
and Thyreocoridae (= Corimelaenidae) (negro bugs). The survey was based on
collections at 17 sites (Fig. 1), which primarily included roadside habitats within
open areas and those within bottomland, mesic, and dry forests. This was the
first survey of the invertebrates of Pine Hills and supported earlier surveys of
vertebrates and plants that had shown this small area, ≈ 7.7 km2, to be remarkably diverse. This high diversity resulted from the proximity of several habitat
types and included vertebrate and plant species that are rare in Illinois and
others that are unique to Pine Hills (e.g., Forbes and Richardson 1920; Gunning
and Lewis 1955, 1956; Hoffmeister and Mohr 1957; Rossman 1960; Smith
1961; Mohlenbrock and Voigt 1965; Klimstra 1969). The pentatomoid survey
included 49 species, five of which were state records. The remaining 44 represented over 57% of the taxa listed for the state at that time.
Since that survey, there have been changes in the management policy by the
USDA Forest Service (USFS) in the maintenance of Pine Hills (see recent history
below). These changes have had marked effects on the roadside vegetation, but the
resulting effects on the pentatomoid fauna were unknown. Therefore, a resurvey
1
Illinois Department of Natural Resources, Division of Natural Heritage, 4521 Alton
Commerce Parkway, Alton, Illinois 62002.
2
Department of Zoology, Southern Illinois University, Carbondale, IL 62901.
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was undertaken and compared with the original survey by McPherson and
Mohlenbrock (1976) to document changes in the flora and pentatomoid fauna.
The objectives of the resurvey were to: (1) identify the major representatives of the plant communities at the original 17 sites, (2) collect and identify
the immature and adult pentatomoids at each site, (3) compare these findings
with those of McPherson and Mohlenbrock (1976), (4) attempt to explain changes
in the flora and pentatomoid fauna, and (5) provide additional information on
the biology of the Pentatomoidea through field observations.
General Description of Area. Pine Hills is located in northwestern Union
County, about 29 km northeast of Cape Girardeau, MO (Fig. 1). It extends north
and south for 5.6 km, averages 1.6 km in width, and includes upland and lowland
areas. These areas fall within two natural divisions: the uplands are part of the
southern section of the Ozark division; and the lowlands, including La Rue Swamp
and the adjacent floodplain forest, are part of the southern section of the lower
Mississippi River bottomlands division (Schwegman 1973). The most prominent
feature is the wall of west-facing limestone bluffs that runs most of the length of
the area and rises to 107 m above the flood plain. The bluffs provide a variety of
habitats ranging from steep talus slopes to moist, undercut, seepage areas and
support dense forestland along their ridges and hillsides and a loess hill prairie.
The bluffs are covered, in part, with a layer of cherty gravel that provides habitat
for some uncommon plant species including the shortleaf pine, Pinus echinata
Miller, for which Pine Hills was named (Mohlenbrock and Voigt 1965). La Rue
Swamp lies at the base of the bluffs (Fig. 2) and receives inflow from seeps and
springs along the bluffs; it drains into Running Lake Ditch through three manmade outlets. Water levels in the swamp also are influenced by beaver dams,
which have caused flooding and subsequent tree mortality (Hutchison et al. 1986).
Areas adjacent to the swamp are predominantly rich, moist bottomland woods.
The proximity of the swamp to the bluffs provides prime habitat for the cottonmouth, Agkistrodon piscivorus (Lacepede), and the state-threatened Mississippi
green water snake, Nerodia cyclopion Dumeril, Bibron, and Dumeril (Ballard
1994). This diverse array of habitat types within Pine Hills, including Mississippi bottomland forest; shallow swamp; mesic, dry, and xeric upland forest;
cherty slopes; limestone bluffs; and the remnants of a loess hill prairie, supports
a wide variety of plant and animal species.
Site Descriptions (Original Survey). The location of each of the 17
collection sites is shown in Figure 2. The sites can be divided roughly into three
groups: (1) Levee Road (7, 8, 9), (2) Lowland (1, 2, 3, 4, 5, 6, 10, 11, 12), and (3)
Upland (13, 14, 15, 16, 17). Most of the sites comprised roadside vegetation
that, during the original survey, and in cooperation with the USFS, were not
mowed during the growing season (unpublished information). The plants were
identified during two visits in 1974 (i.e., spring/summer, summer/fall) to characterize each site (unpublished data) and were not intended to be a complete
list of the species present. Representative plants are given below; these and
others are listed in Table 1 for each site with exotics (non-natives) indicated.
Levee Road Sites (7, 8, 9). The Levee Road sites are located just west of
Pine Hills proper and are open, disturbed roadsides. During the original survey,
common plants at these sites included Apocynum cannabinum L., Campsis
radicans (L.), Daucus carota L., Desmanthus illinoensis (Michaux), Oenothera
biennis L., Rudbeckia hirta L., Solidago canadensis L., and Vernonia missurica
Rafinesque. Common grasses included Bromus tectorum L., Sorghum halepense
(L.), and Tridens flavus (L.). Some areas had woody encroachment, including
Fraxinus americana L. and Gleditsia triacanthos L.
Lowland Sites (1, 2, 3, 4, 5, 6, 10, 11, 12). The lowland sites are located
along the base of the bluffs and consist of rich lowland woods that join La Rue
Swamp farther west. However, these sites are not homogeneous because slight
variations in elevation result in distinct compositional differences. The natural
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Fig. 1. Location of Shawnee National Forest in Illinois (insert) and of La Rue-Pine
Hills Research Natural Area (from McPherson and Mohlenbrock [1976]).

communities range from wet floodplain forest to mesic floodplain forest (Illinois
Natural Areas Inventory, unpublished data) but include some more characteristically upland plant species scattered in well-drained, open areas. During the
original survey, common trees included Asimina triloba (L.), Celtis occidentalis L.,
Cercis canadensis L., Liquidambar styraciflua L., Quercus prinoides Willdenow
(=Q. muhlenbergii Engelmann), Ulmus americana L., and Ulmus rubra Muhlenberg.
Others were Acer saccharum Marshall, Carya ovalis (Wangenheim), Carya ovata
(Miller), Celtis laevigata Willdenow, Cornus drummondii C. A. Meyer, Gymnocladus
dioica (L.), Juglans nigra L., Morus rubra L., Populus deltoides Marshall, Quercus
imbricaria Michaux, Rhus glabra L., and Rubus occidentalis L. Common herbaceous plants included Dichanthelium commutatum (Schultes) (=Panicum
commutatum Schultes), Echinochloa muricata (Beauvois) [=E. pungens (Poiret)],
Impatiens capensis Meerbaugh, Impatiens pallida Nuttall, Perilla frutescens (L.),
Phlox divaricata L., Solidago canadensis, Symphyotrichum pilosum (Willdenow)
(=Aster pilosus Willdenow), Teucrium canadense L., Verbena urticifolia L., and
Verbesina alternifolia (L.).
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Fig. 2. Map of La Rue-Pine Hills Research Natural Area showing locations of
collecting sites (from McPherson and Mohlenbrock [1976]).

Upland Sites (13, 14, 15, 16, 17). The upland sites are located along the
road that begins at the floodplain, ascends the bluffs, and continues along the
ridge top. In some places, this road is relatively close to the bluff edge, and the
natural communities are influenced by the exposure, proximity to bedrock, and
thorough drainage. During the original survey, some of these sites supported a
variety of prairie plants including Andropogon gerardii Vitman, Ceanothus
americanus L., Dalea candida Michaux [=Petalostemum candidum (Willdenow)],
D. purpurea Ventenat [=Petalostemum purpureum (Ventenat)], Schizachyrium
scoparium (Michaux) (= A. scoparius Michaux), and Sorghastrum nutans (L.). Some
common nonprairie plants included Perilla frutescens, Rhus glabra, Tridens flavus,
and Verbascum thapsus L., which was the most common species at site 13.
Recent History. Until 1982, the USFS maintained the roads within Pine
Hills, including a 5-10 m strip parallel to the road. The vegetation of the strip
was cut periodically, permitting sunlight to dry the roads more effectively. This
“daylighting” helped maintain the roads and decreased road repair (Ray Smith,
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personal communication). However, “daylighting” also had a marked impact on
roadside vegetation, which was kept in early successional stages, characterized
by open areas dominated by grasses and forbs.
Since 1982, the USFS has used a private contractor for road and roadside
maintenance. In the late 1980s, several environmental organizations, including
the Sierra Club, Association of Concerned Environmentalists (ACE), Regional
Association of Concerned Environmentalists (RACE), and Illinois Department of
Conservation appealed portions of the First Shawnee USFS Management Plan
(Anonymous 1986), including the current road maintenance regime, saying that
the roadside vegetation should not be mowed. In 1988, the USFS and environmental groups agreed to certain changes in the management plan under the USFS
Settlement Agreement, signed 15 August 1988. This agreement stated, in part,
that management of forests should aim to reduce roadside brush cutting and
strive for a closed canopy with little fragmentation to increase the habitat for
Neotropical migratory birds and reduce habitat for parasitic cowbirds. The terms
of this agreement have been met or surpassed and were included in the 1992
Shawnee USFS Management Plan (Anonymous 1992), which superseded the
1986 plan. Currently, the hired maintenance contractors cut only the ditch-toditch area along the roads. Consequently, many of the roadside sites included in
McPherson and Mohlenbrock’s (1976) original study have been invaded by shrubby
or woody vegetation, thus reducing or obliterating the grasses and open canopy
forbs. However, the USFS maintenance crews still trim roadside vegetation,
especially near signs and at intersections (Ray Smith, personal communication).
MATERIALS AND METHODS
Collecting trips were taken weekly from September to November 1992,
March to December 1993 and 1994, and May to June 1995. The early spring and
late fall trips occurred before the bugs had emerged from and after they had
entered overwintering sites, respectively. The disappearance of the insects in the
fall generally corresponded to the senescence of host plants. A total of 84 collecting trips was taken, 81 of which yielded at least one pentatomoid specimen.
The methods used for the resurvey were similar to those of McPherson and
Mohlenbrock (1976). Sixteen of the original 17 sites were used for the entire
resurvey (Fig. 2). Collecting at site 1 (Otter Pond) was discontinued during
summer 1993 because of deterioration of the site and access road (see later
discussion of site).
Pentatomoids were collected by handpicking and sweeping. The visual
search associated with handpicking also allowed observations of the bugs’ activities on plants. Specimens of common or easily identifiable species were
recorded and released. Adults of less common species or those that could not
easily be identified were preserved in 70% EtOH and returned to the laboratory
for more careful examination. Nymphs that could not be identified were kept
alive, brought to the laboratory, and reared to adults to facilitate identification
(See below, Identification of Nymphs).
Occasional collecting trips were taken from November to January, 1993 and
1994, to examine leaf litter for overwintering pentatomoids. During each trip, 510 random samples of litter were collected and sieved through a stack of three
graded screens onto a white sheet; mesh size from top to bottom was 1.3, 0.64, and
0.32 cm. Each screen was held in place by a 65.4 × 65.4 × 9.0 cm wooden frame.
This collecting technique also was used sporadically during the active field season
to check leaf litter and soil for ground-inhabiting species.
In 1993 and 1994, night collecting was conducted on nine occasions with a
blacklight. Also, in 1994, an overnight fluorescent light trap was constructed
and used on four occasions. The trap consisted of a tin U-shaped trough 60.3 cm
long that tapered from 27.0 to 7.7 cm in width and 20.0 to 8.5 cm in depth. It was
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closed at the top (wide end) by a U-shaped piece of tin and enclosed the top of a
pint-sized Mason jar at the bottom (narrow end). A portable light with a fluorescent Hitachi F4T5/D bulb was suspended in the trough from a cord inserted
through a hole in the back of the trap, 2.6 cm from the top, and knotted. The
entire trap was hung from trees at both upland and lowland sites.
Specimens collected from leaf litter and light trapping were preserved in
70% EtOH and returned to the laboratory for further examination.
Identification of Nymphs. Because no adequate species keys for nymphal
pentatomoids were available, field-collected immatures (as noted above) that
could not be identified were brought to the laboratory and reared to adults to
facilitate identification. The rearing technique followed that of McPherson
(1971). Nymphs that died during collecting or rearing were compared to those in
a synoptic collection, which was obtained by allowing field-collected adults to
reproduce and preserving their nymphs in various instars. For field-collected
nymphs not represented in the synoptic collection, identifications were made
through comparisons with descriptions in the literature.
Techniques for maintaining adults and rearing nymphs varied depending
on food preferences. For adults of phytophagous species that were generalists,
the techniques followed that of McPherson (1971) (see below). Field-collected
adults were placed in 1-quart Mason jars. Green beans (Phaseolus vulgaris L.)
served as food and were placed on a disk of filter paper on the bottom of the jar.
Two strips of paper toweling were added for absorption of excrement and to
increase walking surface. Finally, a strip of cheesecloth was added, with one end
over the lip of the jar, to serve as an oviposition site. The jar was closed with
wire screening and a disc of paper toweling secured with the band of the 2-piece
Mason jar lid.
Cheesecloth with attached egg clusters was removed daily and placed on
moist discs of filter paper in petri dishes (≈ 9 cm diameter, 1.5 cm deep). The
nonfeeding first instars, which usually remained on the empty egg clusters, were
kept in the petri dishes; enough distilled water was added daily to keep the filter
paper moist. The second and third instars were kept in the same petri dishes and
fed green beans; fourth and fifth instars were transferred to Mason jars prepared
similarly to those used for field-collected adults but without cheesecloth.
Field-collected nymphs of phytophagous species known or presumed to be
generalists (because no specific host plants were known) were reared on green
beans in the Mason jars described above except when the nymphs were young
(1st-3rd), were thyreocorids or other pentatomoids of small body size, or were
older instars (4th-5th) collected in limited numbers (1-3 specimens). These
individuals were reared in the petri dishes described above rather than Mason
jars. This modification prevented the death of instars that could have wandered
beneath the dry filter paper of the jars or escaped.
For adults of phytophagous species with known specific host plants, cut
stems of their plants with attached leaves and inflorescences were placed in 3or 5-dram vials of water stoppered with cotton to prevent the bugs from drowning and placed in Mason jars. The vials of water were not needed if the inflorescence was partially dried or had been producing seeds when collected.
Methods for handling eggs and nymphs of specialists were similar to
those mentioned above for field-collected generalists, except for differences associated with the use of host plants rather than green beans.
Predaceous nymphs were reared, and adults maintained, in the petri dishes
described above and provided with mealworms (Tenebrio molitor L.), rather
than green beans, and a moist cotton plug for additional moisture.
Rearing containers were kept in incubators maintained at ≈ 24 ± 1.0°C
and an 18L: 6D photoperiod (130 ft-c). Food and paper were changed when
necessary, usually every 4-5 days.
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Vegetation. The more common herbaceous and woody plants at each site
were identified and/or collected during the weekly trips to Pine Hills. They were
identified primarily with keys by Mohlenbrock (1986) but also with those by
Britton and Brown (1913), Mohlenbrock and Voigt (1959), Jones (1963), and
Gleason and Cronquist (1991). The SIUC herbarium served as reference for key
characters and confirmation of species identification. As the original survey
was meant only to characterize the sites, the resurvey was a more thorough
investigation.
Pentatomoid Species and Subspecies Accounts. The pentatomoid
classification follows that of Froeschner (1988). The presentation of data for
each species follows the format of McPherson and Mohlenbrock (1976). Relative abundance of each species, based on the total number of adults collected, is
indicated by one of four categories: (1) 0-20 [rare], (2) 21-50 [uncommon], (3) 51100 [common], and (4) 101 or more adults [abundant]; these are the same categories used by McPherson and Mohlenbrock (1976). Dates are earliest and
latest collection of adults. Letter designations following host plants are as
follows: A, adults; F, feeding; C, copulation; E, eggs; and N, nymphs. Note that
if only adults were collected from a particular plant species, the record could
represent just a “sitting” record.
RESULTS AND DISCUSSION
Site Descriptions (Resurvey). Comparison of the plant species composition between the two surveys could not be made on a species-by-species basis
because the resurvey was more thorough than the original survey. Plants present
only in the resurvey could have been missed in the original survey because they
actually were not present, were not selected for site characterization, or were
overlooked because of the limited number of trips taken (2) for plant identification. Still, the characteristic plants listed for the sites during the original
survey are indicative of the plant communities at that time and are useful in
discerning changes in species composition between the two surveys. Representative plants are given below. These and others are listed in Table 1 for each
site with exotics (non-natives) indicated. Table 1 should be used in conjunction
with later comparative statements below concerning changes in the vegetation
between the two surveys.
One note of caution is necessary when using Table 1. As noted above, some
plant species may have been present during both surveys but found only during
the resurvey. Therefore, certain sites, based on Table 1, appear to have undergone marked changes in vegetation composition between the two surveys (e.g.,
sites 4-7). Yet, the text might indicate these same sites experienced little
change. These apparent discrepancies are based on the fact that particular
plants occur together in broadly based communities. Therefore, if certain plant
species were found during both surveys, but other plants associated with them
were found only during the resurvey, we assumed they also were present during
the original survey. These sites, then, would be described as having undergone
little change in vegetation between the two surveys.
Levee Road Sites (7, 8, 9). The vegetation along the roadside was mowed
several times per year as a part of levee maintenance. As a result, these sites
remained as fairly typical open, disturbed roadsides including a variety of
native and non-native grasses and weedy forb species. However, repeated
mowing during the resurvey reduced the number of plants that reached the
reproductive phase, which generally is most attractive to pentatomoids. Sorghum halepense was a prominent invasive exotic warm-season grass at these
sites. Some woody plant species were scattered along the levee, but woody
encroachment was controlled by mowing. Species frequently found along these
sites included Apocynum cannabinum, Campsis radicans, Chamaesyce maculata
(L.), Daucus carota, Desmanthus illinoensis, Desmodium illinoense Gray, Festuca

Common Name
three seeded mercury
three seeded mercury
box elder
red maple
silver maple
sugar maple
common yarrow
yellow giant hyssop
soft agrimony
wild onion
green amaranth
rough pigweed
spiny pigweed
pigweed
common ragweed
giant ragweed
pepper vine
raccoon grape
big bluestem
pussytoes
Indian hemp
giant cane
wild ginger
swamp milkweed
butterfly weed

Scientific Name

Acalypha ostryaefolia Riddell
Acalypha virginica L.
Acer negundo L.1
Acer rubrum L.
Acer saccharinum L.1
Acer saccharum Marshall
Achillea millefolium L.2
Agastache nepetoides (L.)1
Agrimonia pubescens Wallroth
Allium canadense L.1,3
Amaranthus hybridus L.
Amaranthus retroflexus L.
Amaranthus spinosus L.2
Amaranthus sp.
Ambrosia artemisiifolia L.
Ambrosia trifida L.1
Ampelopsis arborea (L.)
Ampelopsis cordata Michaux
Andropogon gerardii Vitman
Antennaria plantaginifolia (L.)1,3
Apocynum cannabinum L.1
Arundinaria gigantea (Walter)
Asarum canadense L.
Asclepias incarnata L.1
Asclepias tuberosa L.

1

B
B

A

B
B
B

2
B
B
B

3

B

4

B

B

5

B
B
B

B

6

C

C

7

B

B

8
B

C

A

B

B

9

B

B
B

B

B

A

B

B

B

B

B

Sites
10 11 12

B

B

13

B

14

Table 1. Plant species1,2,3 recorded from each site during the 1972-1974 survey (A), the 1992-1994 resurvey (B), and both
surveys (C) of the flora in the La Rue-Pine Hills Research Natural Area.
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Common Name
green milkweed
paw paw
ebony spleenwort
smooth false foxglove
swamp marigold
Spanish needles
beggar-ticks
pagoda plant
false nettle
false aster
side-oats grama
awnless brome grass
Chess (Cheat)
downy chess
brome grass
pale Indian plantain
American bellflower
trumpet creeper
sedge
sedge
sedge
short sedge
pignut hickory
sweet pignut hickory
shagbark hickory
partridge pea
Maryland senna

Scientific Name

Asclepias viridiflora Rafinesque
Asimina triloba (L.)
Asplenium platyneuron (L.)
Aureolaria flava (L.)
Bidens aristosa (Michaux)
Bidens bipinnata L.
Bidens sp.
Blephilia ciliata (L.)
Boehmeria cylindrica (L.)1
Boltonia asteroides (L.)
Bouteloua curtipendula (Michaux)
Bromus inermis Leysser1,2
Bromus secalinus L.1,2,3
Bromus tectorum L.1,2
Bromus sp.1,3
Cacalia atriplicifolia L.
Campanula americana L.
Campsis radicans (L.)1
Carex amphibola Steudel1,3
Carex blanda Dewey1,3
Carex normalis MacKenzie1,3
Carex shortiana Dewey3
Carya glabra (Miller)
Carya ovalis (Wangenheim)
Carya ovata (Miller)
Cassia fasciculata Michaux1
Cassia marilandica L.

Table 1. Continued.
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B
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B

C
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B

C
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B
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A
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C

B
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B

B
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C
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Common Name
New Jersey tea
sugarberry
hackberry
redbud
wild chervil
wild chervil
nodding spurge
sea oats
lamb’s quarters
tall thistle
Canada thistle
field thistle
spring beauty
virgin’s bower
common dayflower
poison hemlock
horseweed
rough-leaved dogwood
flowering dogwood
croton
honewort
nut sedge
sedge
fragile fern
orchard grass
white prairie clover

Scientific Name

Ceanothus americanus L.1
Celtis laevigata Willdenow1
Celtis occidentalis L.1
Cercis canadensis L.1
Chaerophyllum procumbens (L.)1,2
Chaerophyllum tainturieri Hooker1,2
Chamaesyce maculata (L.)
Chasmanthium latifolium (Michaux)
Chenopodium album L.1,2
Cirsium altissimum (L.)1
Cirsium arvense (L.)1,2,3
Cirsium discolor (Muhlenberg)
Claytonia virginica L.
Clematis virginiana L.
Commelina communis L.1,2
Conium maculatum L.2
Conyza canadensis (L.)
Cornus drummondii C. A. Meyer1
Cornus florida L.
Croton monanthogynus Michaux
Cryptotaenia canadensis (L.)1
Cyperus esculentus L.
Cyperus strigosus L.
Cystopteris protrusa (Weatherby)
Dactylis glomerata L.1,2
Dalea candida (Michaux)

Table 1. Continued.

B

B

C
B

1

B

B

B

A
B

2

B

B

B
B
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B

B

C
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B

A
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B
B
B
B
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B
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B

B

B
B
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B

B

B

B
B
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panic grass
panic grass
wild yam
wild yam
common persimmon
barnyard grass
barnyard grass
elephant’s foot
goose grass
nodding wild rye
bottlebrush grass
Virginia wild rye
stinking love grass
annual fleabane
B
B

purple prairie clover
wild carrot
larkspur
toothwort
Illinois mimosa
hoary tick trefoil
Illinois tick trefoil
panicled tick trefoil
tick trefoil
large-fruited panic grass A
broad-leaved panic grass

Dalea purpurea Ventenat
Daucus carota L.1,2
Delphinium tricorne Michaux
Dentaria laciniata Muhlenberg
Desmanthus illinoensis (Michaux)1
Desmodium canescens (L.)
Desmodium illinoense Gray
Desmodium paniculatum (L.)
Desmodium sp.
Dichanthelium boscii (Poiret)1,3
Dichanthelium clandestinum (L.)3
Dichanthelium commutatum
(Schultes)1
Dichanthelium sp.1
Dioscorea quarternata (Walter)1
Dioscorea villosa L.1
Diospyros virginiana L.1
Echinochloa muricata (Beauvois)
Echinochloa sp.
Elephantopus carolinianus Raeusch
Eleusine indica (L.)2
Elymus canadensis L.1
Elymus histrix L.1
Elymus virginicus L.1
Eragrostis cilianensis (Allioni)2
Erigeron annuus (L.)1

1

Common Name

Scientific Name
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B
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C
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marsh fleabane
rough fleabane
mist flower
purple Joe-Pye-weed
white snakeroot
late boneset
flowering spurge
meadow fescue
fescue
white ash
goosegrass
bedstraw
wild cranesbill
wild geranium
white avens
honey locust
soybean
Kentucky coffee tree
thin-leaved sunflower
woodland sunflower
hairy rose mallow
little barley
green violet
wild hydrangea

Erigeron philadelphicus L.1
Erigeron strigosus Muhlenberg1
Eupatorium coelestinum L.
Eupatorium purpureum L.
Eupatorium rugosum Houttuyn1
Eupatorium serotinum Michaux
Euphorbia corollata L.
Festuca pratensis Hudson2
Festuca sp.
Fraxinus americana L.1
Galium aparine L.1
Galium sp.
Geranium carolinianum L.1
Geranium maculatum L.
Geum canadense Jacquin
Gleditsia triacanthos L.
Glycine max L.1,2
Gymnocladus dioica (L.)
Helianthus decapetalus L.1
Helianthus divaricatus L.
Hibiscus lasiocarpus Cavanilles
Hordeum pusillum Nuttall1,3
Hybanthus concolor (Forster)1
Hydrangea arborescens L.1,3
Hydrophyllum appendiculatum
Michaux
A

A

B

1

C

B

2

B

3

A

4

B

B

5

B

B

6
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B
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A
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waterleaf

Common Name

Scientific Name
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Common Name

Hypericum sphaerocarpon Michaux round-fruited
St. Johnswort
Impatiens capensis Meerburgh1
spotted touch-me-not
Impatiens pallida Nuttall1
pale touch-me-not
Ipomoea lacunosa L.
small white morning glory
Ipomoea pandurata (L.)
wild sweet potato vine
Juglans nigra L.1
black walnut
Juniperus virginiana L.
red cedar
Lactuca floridana (L.)
woodland lettuce
Lactuca scariola L.1,2,3
lettuce
Laportea canadensis (L.)1
wood nettle
Leersia virginica Willdenow
white grass
Lindera benzoin (L.)
spicebush
Liquidambar styraciflua L.
sweet gum
Liriodendron tulipifera L.
tulip tree
Lysimachia ciliata L.
fringed loosestrife
Lysimachia nummularia L.2
moneywort
Malus ioensis (Wood)
Iowa crab apple
Melilotus alba Medikus1,2
white sweet clover
Melilotus officinalis (L.)1,2
yellow sweet clover
Menispermum canadense L.
moonseed
Mentha X piperita L.2
peppermint
Mertensia virginica (L.)
bluebells
Monarda fistulosa L.
wild bergamot
Morus rubra L.1
red mulberry
Muhlenbergia schreberi
J. F. Gmelin1
nimble will

Scientific Name

Table 1. Continued.
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A
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Common Name

Muhly
evening primrose
hop hornbeam
yellow wood sorrel
panic grass
Virginia creeper
bead grass
bead grass
bead grass
small passion flower
beefsteak plant
miami mist
wild kidney bean
timothy
blue phlox
downy phlox
lopseed
ground cherry
pokeweed
clearweed
Short leaved pine
bracted plantain
buckhorn
Rugel’s plantain
sycamore

Scientific Name

Muhlenbergia sobolifera
Muhlenberg
Oenothera biennis L.
Ostrya virginiana (Miller)
Oxalis stricta L.
Panicum anceps Michaux
Parthenocissus quinquefolia (L.)1
Paspalum ciliatifolium Michaux1
Paspalum pubiflorum Ruprecht1
Paspalum sp.
Passiflora lutea L.1
Perilla frutescens (L.)1,2
Phacelia purshii Buckley
Phaseolus polystachyus (L.)
Phleum pratense L.1,2
Phlox divaricata L.
Phlox pilosa L.1
Phryma leptostachya L.1
Physalis heterophylla Nees
Phytolacca americana L.
Pilea pumila (L.)
Pinus echinata Miller
Plantago aristata Michaux
Plantago lanceolata L.1,2,3
Plantago rugelii Decaisne
Platanus occidentalis L.

Table 1. Continued.
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B
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B
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A
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Kentucky bluegrass
poinsettia
creeping smartweed
common smartweed
false buckwheat
Virginia knotweed
leafcup
bear’s-foot

Poa pratensis L.2
Poinsettia dentata (Michaux)
Polygonum cespitosum Blum2
Polygonum pennsylvanicum L.
Polygonum scandens L.1
Polygonum virginianum L.1
Polymnia canadensis L.1
Polymnia uvedalia (L.)
Polystichum acrostichoides
(Michaux)
Populus deltoides Marshall
Prunella vulgaris L.2
Ptilimnium nuttallii (deCandolle)
Quercus alba L.
Quercus imbricaria Michaux
Quercus prinoides Willdenow
Quercus rubra L.
Quercus stellata Wangenheim
Quercus velutina Lamarck
Rhus aromatica Aiton1
Rhus copallina L.1
Rhus glabra L.1
Robinia pseudoacacia L.
Rosa multiflora Thunberg2
Rubus allegheniensis Porter1
Rubus occidentalis L.1
Christmas fern
cottonwood
self-heal
mock bishops weed
white oak
shingle oak
yellow chestnut oak
red oak
post oak
black oak
fragrant sumac
dwarf sumac
smooth sumac
black locust
multiflora rose
common blackberry
black raspberry

Common Name

Scientific Name

Table 1. Continued.
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Common Name

Rubus sp.
blackberry
Rubus trivialis Michaux
southern dewberry
Rudbeckia hirta L.
black-eyed susan
Ruellia humilis Nuttall
wild petunia
Ruellia strepens L.
smooth ruellia
Rumex crispus L.1,2
curly dock
Salix nigra L.1
black willow
Sambucus canadensis L.1
elderberry
Sanicula canadensis L.1
Canadian black snakeroot
Sassafras albidum (Nuttall)
sassafras
Schizachyrium scoparium (Michaux) little bluestem
Scrophularia marilandica L.1
late figwort
Setaria faberi Herrmann2
giant foxtail
Setaria glauca (L.)
yellow foxtail
Setaria viridis (L.)1,2
green foxtail
Sida spinosa L.2
prickly sida
Silene stellata (L.)
starry campion
Silphium integrifolium Michaux rosinweed
Sisyrinchium albidum Rafinesque blue eyed grass
Smilax bona-nox L.
catbrier
Smilax pulverulenta Michaux
carrion flower
Smilax rotundifolia L.
catbrier
Solanum carolinense L.1
horsenettle
Solidago canadensis L.
tall goldenrod
Solidago juncea Aiton
early goldenrod

Scientific Name
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C
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6

7

8

9

Sites
10 11 12
13

spiderwort
common goat’s-beard
purple top
low hop clover
red clover
white clover
red trillium
Venus’ looking-glass
American elm
slippery elm
common mullein
C

A

C

B
C

B

C

C

B

B

C

B

B

B

B
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C

B
B

A

C

A

B

B
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B

B
B

C
B

C

B
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B
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C

A

B

A

B

B
B

B

5

hairy aster
Short’s aster
American germander
hedge parsley
poison ivy

4

B
A

3

goldenrod
spiny sow thistle
Indian grass
Johnson grass
smooth buttonweed
smooth hedge nettle
arrow-leaved aster
New England aster

2

Solidago sp.1,3
Sonchus asper (L.)2
Sorghastrum nutans (L.)
Sorghum halepense (L.)1,2
Spermacoce glabra Michaux
Stachys tenuifolia Willdenow
Symphyotrichum cordifolium (L.)
Symphyotrichum novae-angliae (L.)
Symphyotrichum pilosum
(Willdenow)
Symphyotrichum shortii (Lindley)
Teucrium canadense L.1
Torilis japonica (Houttuyn)1,2
Toxicodendron radicans (L.)1
Tradescantia subaspera
Ker Gawler1
Tragopogon pratensis L.2
Tridens flavus (L.)
Trifolium campestre Schreber2
Trifolium pratense L.2
Trifolium repens L.1,2
Trillium recurvatum Beck
Triodanis perfoliata (L.)
Ulmus americana L.1
Ulmus rubra Muhlenberg1
Verbascum thapsus L.1,2

1

Common Name

Scientific Name
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white vervain
yellow ironweed
yellow crownbeard
Missouri ironweed
corn speedwell
speedwell
culver’s root
cow vetch
winter vetch
violet
summer grape
winter grape
frost grape
grape
common cocklebur

Verbena urticifolia L.
Verbesina alternifolia (L.)1
Verbesina helianthoides Michaux1
Vernonia missurica Rafinesque1
Veronica arvensis L.1,2,3
Veronica sp.
Veronicastrum virginicum (L.)
Vicia cracca L.2
Vicia villosa Roth1,2
Viola spp.
Vitis aestivalis Michaux1
Vitis cinerea Engelmann
Vitis vulpina L.
Vitis sp.1,3
Xanthium strumarium L.2
B

1
A
B

2
B
A
B
B
C
B

3

B

4

B

B

5

B

B

6
B
B

B
C

B

7

2

1

Plant species associated with pentatomoids.
Non-native (exotic) species.
3
Species listed as host plants of pentatomoids during the 1972-74 study but no sites given.

Common Name

Scientific Name

Table 1. Continued.

B

B

C

8

B

B
B

A

9

B

A

B

B

B

Sites
10 11 12
C
B C

B

13

14
B

15
B

B

16

B

B

17
B
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pratensis Hudson (= F. elatior L.), Galium aparine L., Geranium carolinianum
L., Melilotus alba Medikus, Melilotus officinalis (L.), Paspalum pubiflorum
Ruprecht, Physalis heterophylla Nees, Rubus trivialis Michaux, Rudbeckia hirta,
Rumex crispus L., Solanum carolinense L., Sorghum halepense, Toxicodendron
radicans (L.), Tridens flavus, Vicia cracca L., and Vicia villosa Roth.
Site 7 showed little change in composition between the two surveys. However, sites 8 and 9 showed changes in the dominant exotic species: site 8 was
dominated by Sorghum halepense during the original survey and Melilotus alba
and M. officinalis during the resurvey; site 9 was dominated by Melilotus alba and
M. officinalis during the original survey and Vicia villosa during the resurvey.
Lowland Sites (1, 2, 3, 4, 5, 6, 10 11, 12). The majority of these sites still
had a dense closed canopy. Common overstory trees included Acer negundo L.,
Asimina triloba, Celtis occidentalis, Cercis canadensis, Cornus drummondii,
Lindera benzoin (L.), Liquidambar styraciflua, Liriodendron tulipifera L., Ulmus
americana, and Ulmus rubra.
The relatively dense overstory resulted in an understory of predominantly
shade-tolerant low-woodland species with some ubiquitous native and nonnative weeds including Ambrosia trifida L., Blephilia ciliata (L.), Campsis
radicans, Cryptotaenia canadensis (L.), Elephantopus carolinianus Raeusch,
Elymus virginicus L., Eupatorium rugosum Houttuyn, Perilla frutescens, Polygonum
cespitosum Blum, Ruellia strepens L., Setaria glauca (L.), Toxicodendron radicans,
Verbesina alternifolia, and Verbesina helianthoides Michaux.
As noted earlier, collecting of pentatomoids at site 1 was discontinued
during summer 1993 because of deterioration of the site and access road. This
site was the location of the SIUC-Pine Hills Field Station. At that time, the
grounds immediately surrounding the station were mowed periodically and its
trees trimmed. Use of the field station was discontinued before the present
survey; the facilities were allowed to deteriorate and the surrounding area was
no longer maintained. As a result, there was a marked change in the flora. The
site previously had supported open-canopy, disturbed-area plant species, but
lack of maintenance has resulted in closed canopy woods with an understory of
shade-tolerant, disturbed-area plants.
Sites 2 and 3 also showed changes in composition due to woody encroachment. Plants adapted to higher light conditions during the original survey were
replaced by more shade-tolerant species. Sites 10 and 11 changed in herbaceous composition but not primarily because of woody encroachment. Rather,
differences generally involved an increased dominance of several native and
exotic invasive species. At site 10, Teucrium canadense, which was the predominant herb in the original survey (McPherson and Mohlenbrock 1976), now was
dominated by Campsis radicans, Perilla frutescens, and Toxicodendron radicans.
Sites 4, 5, 6, and 12 showed little change in composition.
Upland Sites (13, 14, 15, 16, 17). Although most of these sites are still
somewhat open, they were dominated during the resurvey by weedy native and
exotic plants such as Ambrosia artemisiifolia L., Ambrosia trifida, Cirsium
altissimum (L.), Commelina communis L., Daucus carota, Melilotus alba, M.
officinalis, Parthenocissus quinquefolia (L.), Toxicodendron radicans, and Verbena urticifolia. Prairie species such as Andropogon gerardii, Elymus canadensis
L., Schizachyrium scoparium, and Veronicastrum virginicum (L.) also were present
but scattered at these sites. Woody encroachment by species such as Cornus
drummondii, Rhus copallina L., R. glabra, and Robinia pseudoacacia L. has
reduced the size and diversity of these prairie remnants.
Sites 13, 14, 15, and 16 changed in composition because of woody encroachment. Most notable was the dramatic decrease in the abundance of Verbascum
thapsus at site 13. It was the most common species at that site during the original
survey (McPherson and Mohlenbrock 1976), but only a few scattered plants were
found during the resurvey. Site 17 showed little change in composition.
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Summary. Changes in character and plant composition have occurred at
most sites since the original survey, several of which have been substantial.
These changes apparently have resulted from differences in roadside management by the USFS. They can be grouped into the following: (1) woody plant
encroachment that, in turn, has affected the herbaceous vegetation, and (2) shift
in herbaceous plant composition including invasion of additional exotic species.
Other sites have shown little change.
Sites 1, 2, 3, 13, 14, 15, and 16 showed obvious effects of woody plant
encroachment. Plants adapted to higher light conditions that were found during
the original survey were replaced by more shade-tolerant species found during
the resurvey at these sites. This and the lack of regular disturbance (i.e., mowing) explain the significant difference in abundance of V. thapsus at site 13 from
“common” during the original survey to one or two plants during the resurvey.
Four sites (8, 9, 10, 11) exhibited herbaceous compositional changes because of some form of succession other than woody encroachment. Sites 8 and 9
showed primary changes in the dominant exotic species: site 8 shifted from
Sorghum halepense to Melilotus alba and M. officinalis, and site 9 shifted from
Melilotus alba and M. officinalis to Vicia villosa. Compositional shifts at sites
10 and 11 were more difficult to categorize. However, differences primarily
involved the appearance or an increased dominance of several native and exotic
invasive species (e.g., Ambrosia artemisiifolia, Campsis radicans, Setaria spp.,
and Perilla frutescens).
Sites 4, 5, 6, 7, 12, and 17 showed little change in general composition and
character of the vegetation.
Pentatomoid Diversity. Of the 49 pentatomoid species and subspecies
listed during the original survey, 36 were collected during the resurvey (Table 2).
Of the 13 not collected, 10 were rare during the original survey; two, Aelia
americana Dallas and Neottiglossa sulcifrons Stål, were not found during the
original survey, but specimens had been collected even earlier at Pine Hills and
were deposited in the Southern Illinois University Entomology Collection (SIUEC);
and one, Holcostethus limbolarius (Stål), had been relatively common (Table 2).
Two additional species, Galgupha ovalis Hussey and Corimelaena obscura
McPherson and Sailer were added to the list, the former, which was listed in the
original survey as likely to occur in Pine Hills, and the latter, which was described in 1978 subsequent to the earlier survey. The most noticeable change in
the vegetation that apparently has accounted for the differences in pentatomoid
diversity has been the marked reduction in abundance of Verbascum thapsus.
This plant was listed as the most common host plant in the original survey, with
14 species of pentatomoids collected from it (see Table 5, McPherson and
Mohlenbrock 1976).
A list of the pentatomoid species, number of specimens collected at each
site, and total number of specimens per species are given in Table 3.
Superfamily Pentatomoidea
Family Scutelleridae
Subfamily Tetyrinae
Genus Stethaulax Bergroth
S. marmorata (Say). (16 April - 9 October) (1).
This species was rare during the original survey. Most specimens were
collected at site 1 from Morus rubra (A) and Verbesina alternifolia (N) and by
sweeping (N).
During the resurvey, 19 specimens (11 adults, 8 nymphs) were collected at
sites 13 and 17. Of these, 18 were collected from site 13 by handpicking from
Rhus copallina (A, F, N) and Rhus glabra (A, F, N), and one (an adult) was
collected from site 17 by sweeping in and around Rhus aromatica Aiton.
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Table 2. Relative abundance of pentatomoid taxa collected during the 1972-74
survey and 1992-95 resurvey in the La Rue-Pine Hills Research Natural Area.
1

Taxon

Relative
Abundance
1972-1974

Relative
Abundance
1992-1995

Family Scutelleridae
Homaemus parvulus (Germar)
Stethaulax marmorata (Say)

1
1

1

Family Thyreocoridae
Corimelaena agrella McAtee
Corimelaena harti Malloch
Corimelaena lateralis lateralis (F.)
Corimelaena obscura McPherson and Sailer
Corimelaena pulicaria (Germar)
Galgupha aterrima Malloch
Galgupha atra Amyot and Serville
Galgupha carinata McAtee and Malloch
Galgupha denudata Uhler
Galgupha ovalis Hussey

4
1
4
4
3
3
1
2
-

2
1
4
4
3
1
1
1
1

Family Cydnidae
Amnestus pallidus Zimmer
Amnestus pusillus Uhler
Amnestus spinifrons (Say)
Melanaethus pennsylvanicus (Signoret)
Melanaethus robustus Uhler
Pangaeus bilineatus (Say)
Sehirus cinctus cinctus (Palisot de Beauvois)

1
1
1
1
1
1
4

1
1
1
1
3

Family Pentatomidae
Acrosternum hilare (Say)
Aelia americana Dallas2
Amaurochrous cinctipes (Say)
Apoecilus cynicus (Say)
Banasa calva (Say)
Banasa dimiata (Say)
Brochymena quadripustulata (F.)
Coenus delius (Say)
Cosmopepla bimaculata (Thomas)
Dendrocoris humeralis (Uhler)
Euschistus ictericus (L.)
Euschistus politus Uhler
Euschistus servus (Say)
Euschistus tristigmus tristigmus (Say)
Euschistus variolarius (Palisot de Beauvois)
Holcostethus limbolarius (Stål)
Hymenarcys aequalis (Say)
Hymenarcys nervosa (Say)
Menecles insertus (Say)
Mormidea lugens (F.)

3
- (1)
1
1
1
1
1
2
4
1
1
3
4
4
3
2
1
3
1
4

3
1
1
1
1
2
3
1
2
4
4
3
1
1
4

2004

THE GREAT LAKES ENTOMOLOGIST

51

Table 2. Continued.
Taxon

Neottiglossa cavifrons Stål
Neottiglossa sulcifrons Stål 2
Nezara viridula (L.)
Oebalus pugnax pugnax (F.)
Parabrochymena arborea (Say)
Podisus maculiventris (Say)
Podisus placidus Uhler
Proxys punctulatus (Palisot de Beauvois)
Stiretrus anchorago (Say)
Thyanta calceata (Say)
Thyanta custator accerra McAtee
Trichopepla semivittata (Say)

Relative
Abundance
1972-1974

Relative
Abundance
1992-1995

1
- (1)
1
4
1
3
1
3
1
3
1
1

4
1
1
3
1
1
1
1

1
Based on adults: 1=0-20 (rare), 2=21-50 (uncommon), 3=51-100 (common), 4=101
or more (abundant).
2
Not found during either survey but collected prior to original survey and deposited
in SIUEC.

1

14

1

2

5

2

6

2

3

3

1

11

11
11
1

1

1

4

2

3

18
2

3

1

1
1

6
9

3

6

10

1
1

1

1
2
1

4
21

7

5

22
1

3

1

13
1

52

7

21

24

2

40
3
21

2

1

34

22

19
2
43
1
2

Sites
8
9

3
3

3
4
1

1

41
4
2

3

10

2

66

1

1

8
2
1
1

1

11

12

10

6
1
32
22
2
1
1

12

23
1

1

1

2
2

14

34

3
1
2

18

13

37

2

1

1

2
5

7
8

1

15

15

1

3

2
3

16

40

2

1
1

1
4
1

25
20
3

14

1

17

346
4
2
5
3

7
1
8
6
70

40
1
250
137
91
4
11
13
4

19

Total
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Family Pentatomidae
Acrosternum hilare (Say)
Amaurochrous cinctipes (Say)
Apoecilus cynicus (Say)
Banasa dimiata (Say)
Brochymena quadripustulata (F.)

Family Cydnidae
Amnestus pallidus Zimmer
Melanaethus pennsylvanicus (Signoret)
Melanaethus robustus Uhler
Pangaeus bilineatus (Say)
Sehirus cinctus cinctus (Palisot de Beauvois)

Family Thyreocoridae
Corimelaena agrella McAtee
Corimelaena harti Malloch
Corimelaena lateralis lateralis (F.)
Corimelaena obscura McPherson and Sailer
Corimelaena pulicaria (Germar)
Galgupha aterrima Malloch
Galgupha atra Amyot and Serville
Galgupha denudata Uhler
Galgupha ovalis Hussey

Family Scutelleridae
Stethaulax marmorata (Say)

Taxon

Table 3. Number of pentatomoid specimens of each taxon collected per site during the 1992-1995 resurvey in the La Rue-Pine Hills
Research Natural Area.
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TOTAL

Coenus delius (Say)
Cosmopepla bimaculata (Thomas)
Euschistus ictericus (L.)
Euschistus politus Uhler
Euschistus servus (Say)
Euschistus tristigmus tristigmus (Say)
Euschistus variolarius (Palisot de Beauvois)
Hymenarcys nervosa (Say)
Menecles insertus (Say)
Mormidea lugens (F.)
Oebalus pugnax pugnax (F.)
Parabrochymena arborea (Say)
Podisus maculiventris (Say)
Proxys punctulatus (Palisot de Beauvois)
Stiretrus anchorago (Say)
Thyanta calceata (Say)
Thyanta custator accerra McAtee
Trichopepla semivittata (Say)

Taxon

Table 3. Continued.
2

3

3
1
1

5

1
11
3
1

6
2
97

2
21

4

15
17

21
1

2
98
1

2

5

1
5
1

14

27
94
8

1
1
1

6

1
29

1

7
28

48
14
13
13

59
50

2

11

5
87

41
10
13
2

13
3

Sites
8
9

1

5

6
20

35
21
8
15

22
4

7

6
1

1

4
29
3

1
1
1

10

3
3

4

7

36
80
8

4

11

1

1

1
1

9

22
70
7

1

12

3

5

3

32
44
40
20
3

13

41

2
4

2
41
11

2
51
47
6

1

16

10
5
2

12
5

1
38
14
5

125 21

15

5
28
10
3

14

1
11
11
1

89

2
58
50
16
2

2

17

83 141 173 138 209 194 231 375 311 112 228 200 209 82 390 137 356

4

14

3
7
1
5
1
5 13
47 103 91
2
5
5

1

3569

96
215
12
48
454
839
123
35
2
243
141
4
96
177
23
3
6
30

Total
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Family Thyreocoridae
Genus Galgupha Amyot and Serville
G. aterrima Malloch. (16 May - 23 July) (1).
This species was common during the original survey. Most specimens
were collected at sites 1, 9, and 13 by sweeping low-lying vegetation. Host
plants included Carex retroflexa Muhlenberg (A) and Veronica arvensis L. (A, F).
During the resurvey, four adults were collected: two by sweeping vegetation at sites 9 and 12 on 16 May and 23 July 1993, respectively; and two by
handpicking from Acer negundo at site 11 on 15 June 1994 and Erigeron annuus
(L.) at site 7 on 23 June 1993.
G. atra Amyot and Serville. (12 June - 20 October) (1).
This species was common during the original survey and collected at the
same sites as G. aterrima. Host plants included Helianthus decapetalus L. (A,
F), Rubus allegheniensis Porter (A, N), and Verbascum thapsus (A).
During the resurvey, 11 adults were collected by sweeping vegetation at
sites 1, 5, 6, 9, 10, 12, 14, 15, and 17. This distribution indicates broad habitat
usage including grassy exposed roadside, moist lowland roadside, and drier
upland vegetation. No host plants were recorded.
G. denudata Uhler. (3 May - 28 October) (1).
This species was uncommon during the original survey. It was collected
only as adults and appeared to prefer low-lying areas. Almost all specimens
were collected by sweeping roadside vegetation at sites 1-4.
During the resurvey, 13 adults were collected by sweeping vegetation at
sites 5, 6, 7, 15, and 17, with most (69.2%) taken at sites 15 (n = 5) and 17 (n =
4). No host plants were recorded. Collection of this species during the original
survey was a state record (McPherson 1974a)
G. ovalis Hussey. (19 May - 20 July) (1).
This species was not found during the original survey, but its occurrence at
Pine Hills was predicted by McPherson and Mohlenbrock (1976).
Biehler and McPherson (1982) studied the life history of this species in
southern Illinois and described the immature stages. They found this bug is
univoltine, overwinters as adults, emerges in the spring, and feeds and reproduces on Plantago aristata Michaux. They also reared it in the laboratory from
egg to adult on P. aristata under controlled conditions. Finally, they reported
that G. ovalis is parasitized by the tachinid fly Epigrimyia polita Townsend.
During the resurvey, four adults were collected by sweeping vegetation at
sites 5, 8 (2 specimens), and 17 on 30 June 1993, 19 May and 20 July 1994, and
2 June 1994, respectively. No host plants were recorded.
Genus Corimelaena White
C. agrella McAtee. (3 May - 5 November) (2).
This species was abundant during the original survey. It was collected
only as adults, primarily by sweeping roadside vegetation at sites 1-5. Host
plants included Phlox pilosa L. (A, F) at site 5 and Chaerophyllum procumbens
(L.) (A) at site 12.
During the resurvey, 40 adults were collected by sweeping vegetation at
sites 3, 4, 5, 6, 8, 10, 11, 12, 15, and 17, with most (67.5%) collected at sites 5 (n =
7), 12 (n = 6), and 17 (n = 14). Host plants included Chaerophyllum procumbens (A,
F), Chaerophyllum tainturieri Hooker (A, F), and Sanicula canadensis L. (A, F).
C. harti Malloch. (1).
An adult specimen was collected during the original survey. It was swept
from roadside vegetation near site 13 on 10 August 1972.
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During the resurvey, only one adult specimen was collected, this by sweeping vegetation at site 12 on 12 June 1993.
C. lateralis lateralis (Fabricius). (16 April - 5 November) (4).
This subspecies was widespread and abundant during the original survey
and collected most often on exposed roadside vegetation. Host plants included
Chaerophyllum procumbens (A, F), Daucus carota (A, F, C, E, N), Elymus hystrix
L. (A), Erigeron philadelphicus L. (A, C), and Geranium carolinianum (A, C).
During the resurvey, this species was the most common of the thyreocorids.
A total of 250 specimens (246 adults, 4 nymphs) was collected at all sites except
2, 4, and 16 by handpicking and sweeping vegetation, with most (53.2%) taken
at sites 7 (n = 52), 8 (n = 40), and 10 (n = 41). Host plants included Bromus
tectorum (A), Chaerophyllum tainturieri (A, F), Daucus carota (A, C, N, F), Galium
aparine (A), Geranium carolinianum (A), Parthenocissus quinquefolia (A), and
Torilis japonica (Houttuyn) (A, F).
C. obscura McPherson and Sailer. (13 May - 25 September) (4).
This species was not described until 1978 and, therefore, was not included
in the original survey. Up to that time, it had been confused with Corimelaena
lateralis lateralis.
Bundy and McPherson (1997) studied the life history of this species in
southern Illinois and described the immature stages. They found this bug is
univoltine, overwinters as adults, emerges in the spring, and feeds and reproduces on flowering Cryptotaenia canadensis and Sanicula canadensis; it also
feeds on flowering Chaerophyllum tainturieri and on Apocynum cannabinum
and Torilis japonica but was not observed reproducing. They also reared it in the
laboratory from egg to adult on S. canadensis under controlled conditions.
During the resurvey, 137 specimens (131 adults, 6 nymphs) were collected
from all sites except site 7 by handpicking and sweeping vegetation, with most
(46.0%) taken at sites 5 (n = 21), 12 (n = 22), and 17 (n = 20). Host plants (see
above) included C. canadensis (A, E, F, N), C. tainturieri (A, F), Elymus virginicus
(A), S. canadensis (A, F, C, N), T. japonica (A), and Verbascum thapsus (A).
C. pulicaria (Germar). (14 April - 20 October) (3).
This species was the most abundant and widespread of the thyreocorids
during the original survey, but only two immatures (fifth instars) were found. It
was collected from several plant species, three of which involved feeding records:
Antennaria plantaginifolia (L.) (A, F), Apocynum cannabinum (A, F), and Daucus
carota (A, F).
During the resurvey, 91 adults were collected by sweeping vegetation at
sites 3, 7, 8, 9, 10, 11, 12, 13, 16 and 17, with most (84.6%) taken at sites 7 (n =
13), 8 (n = 21), and 9 (n = 43). Host plants included Apocynum cannabinum (A,
F), Daucus carota (A), Erigeron strigosus Muhlenberg (A), Sorghum halepense (A),
and Torilis japonica (A).
Family Cydnidae
Subfamily Cydninae
Genus Pangaeus Stål
P. bilineatus (Say). (16 April - 2 June) (1).
This species was rare during the original survey. It was collected only as
adults and only by sweeping moist and shady areas at sites 1, 4, and 5.
During the resurvey, six adults were collected, four from the surface of
floodwater near the road at site 10 on 16 April 1993 and two by sweeping
vegetation at sites 5 and 16 on 27 May 1993 and 2 June 1994, respectively. No
host plants were recorded.
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Genus Melanaethus Uhler
M. pennsylvanicus (Signoret). (1).
This species was rare during the original survey. Only three specimens
were collected, all adults, by sweeping low-lying vegetation at site 1 on 5 May
1972, 1 June 1973, and 16 August 1974.
During the resurvey, an adult specimen was collected by sweeping vegetation at site 17 on 8 June 1994. No host plant was recorded.
M. robustus Uhler. (16 April - 6 November) (1).
This species was rare during the original survey. Only eight specimens
were collected, all adults. Two were swept from roadside vegetation at site 3 on
8 June 1973, and six were extracted from leaf litter with a Berlese funnel at
sites 1-5 on 3 and 17 November 1972.
During the resurvey, eight adults were collected: three from the surface of
floodwater at site 10 on 16 April 1993, four by sweeping vegetation at site 3 on
17 June 1993 and 2 September 1994, and sites 15 and 17 on 24 May 1994; and
one from leaf litter and soil with the graded screens at site 3 on 6 November
1992. No host plants were recorded.
Subfamily Amnestinae
Genus Amnestus Dallas
A. pallidus Zimmer. (13 May - 16 October) (1).
This species was rare during the original survey. Only a single adult was
collected by sweeping low-lying vegetation at site 1 on 1 June 1973.
During the resurvey, seven adults were collected in 1994 by sweeping
vegetation at sites 3, 5, 11, 15, and 16. Of these, two were collected by sweeping
an area dominated by Cirsium altissimum at site 16 on 13 May 1994, although
no individuals were observed on this plant. No host plants were recorded.
Subfamily Sehirinae
Genus Sehirus Amyot and Serville
S. cinctus cinctus (Palisot de Beauvois). (14 April - 25 September) (3).
This subspecies was abundant and widespread during the original survey
but collected only as adults. It was recorded from several plant species, two of
which involved feeding records: Apocynum cannabinum (A, F), and Teucrium
canadense (A, F).
Since that time, Sites and McPherson (1982) have studied the life history
of this subspecies in southern Illinois and described the immature stages. They
found this bug is univoltine, overwinters as adults, emerges in the spring, and
feeds on the mint, Lamium purpureum L.; females exhibit egg-guarding behavior. They also reared it in the laboratory from egg to adult on L. purpureum
under controlled conditions.
During the resurvey, 70 specimens (69 adults, 1 nymph) were collected
sweeping vegetation at sites 3-12, 15 and 17, with most (65.7%) taken at sites
8 (n = 24) and 9 (n = 22). The nymph, a fifth instar, was collected from site 8 on
22 June 1994. Host plants included Bromus tectorum (A), Melilotus alba (A),
Rubus occidentalis (A), Sorghum halepense (A), and Verbascum thapsus (A).
Family Pentatomidae
Subfamily Podopinae
Genus Amaurochrous Stål
A. cinctipes (Say). (16 April - 20 October) (1).
This species was rare during the original survey; all specimens (adults)
were swept from low-lying vegetation at sites 1 and 6.
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Since that time, McPherson and Paskewitz (1984a) have reared this species from egg to adult on Sagittaria latifolia Willdenow under controlled conditions and described the immature stages. Adults used to establish the laboratory culture were collected from S. latifolia growing in water near the shore of La
Rue Swamp. The location was near site 2 (unpublished data).
During the resurvey, four adults were collected, two from the surface of
floodwater on 16 April 1993 near the road and one by sweeping low-lying vegetation on 27 May 1993, all three from site 10; and one by sweeping roadside
vegetation at site 7 on 20 October 1994. No host plants were recorded.
Subfamily Pentatominae
Genus Parabrochymena Larivière
P. arborea (Say). (2 June - 7 October) (1).
This species was listed in the original survey as Brochymena arborea
(Say). However, the genus was revised by Larvière (1992, 1994); a new genus,
Parabrochymena, described; and Brochymena redefined. B. arborea then was
transferred to Parabrochymena.
This species was rare during the original survey; all specimens (adults)
were collected from Juglans nigra at site 1.
Since that time, Cuda and McPherson (1976) have reared this bug in the
laboratory from egg through fourth instar on fresh cuttings of J. nigra under
controlled conditions.
During the resurvey, two adults and one fifth instar were collected by
sweeping vegetation (including shrubs and trees) at sites 3 (N), 6 (A), and 12 (A)
on 8 September, 7 October, and 2 June 1994, respectively. An additional adult
was found on Impatiens pallida at site 17 on 12 September 1993. As the specific
epithet suggests, this species is associated with trees. Because the collecting
methods did not adequately sample this habitat, it is possible that P. arborea
and other arboreal species are more common at Pine Hills than reported here.
Genus Brochymena Amyot and Serville
B. quadripustulata (Fabricius). (27 May - 2 September) (1).
This species was rare during the original survey and showed no site preference. It was collected from several host plants, including Juglans nigra, but
was noted feeding only on Fraxinus americana. It appeared to be univoltine.
Since that time, Cuda and McPherson (1976) have studied the life history
of this species in southern Illinois and described the immature stages. They
found this bug is univoltine, overwinters as adults, and feeds and reproduces on
immature J. nigra. They also reared it in the laboratory from egg to adult on
fresh cuttings of J. nigra under controlled conditions.
During the resurvey, two adults and one fifth instar were collected by
handpicking from Elymus virginicus (A) at site 9 on 27 May 1993, and from
Agastache nepetoides (L.) (N) and Ulmus americana (A) at site 11 on 26 August
and 2 September 1994, respectively.
Genus Trichopepla Stål
T. semivittata (Say). (22 June - 15 August) (1).
This species was rare during the original survey. It was collected as adults
and fifth instars on Daucus carota (A, F, N) or by sweeping vegetation near this
host plant, primarily at sites 8 and 13. The fifth instars were collected on 10
and 31 July 1972.
During the resurvey, this species was found only in 1994. Thirty specimens (10 adults, 20 nymphs) were collected at sites 7 and 8 but almost exclusively at site 8 (n = 29). As in the original survey, the only host plant recorded
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was D. carota (A, C, F, N). Third-fifth instars and adults were found in the
curled, drying inflorescences of this plant from mid- to late July.
Genus Mormidea Amyot and Serville
M. lugens (Fabricius). (21 April - 23 October) (4).
This species was abundant during the original survey and bivoltine. Most
specimens were collected by sweeping shaded low-lying vegetation in or near
site 1. Host plants included Carex amphibola Steudel (A, F), Carex blanda (A),
Carex normalis Mackenzie (A, F), Carex shortiana Dewey (A, F), Panicum boscii
Poiret (A, F), Panicum clandestinum L. (A, F, N), Phleum pratense L. (A, F), and
Tradescantia subaspera Ker (N).
During the resurvey, 243 specimens (179 adults, 64 nymphs) were collected by sweeping vegetation at all sites except site 4, with most (53.5%) taken
at sites 15 (n = 41), and 17 (n = 89). Third and fourth instars (n = 16) were
collected from mid- to the third week of June (n = 6) and from mid- to late
September (n = 10). Fifth instars (n = 48) were collected from mid-June through
mid-October, with peaks of abundance from mid- to late June (n = 10) and from
late August to late September (n = 25). Adults occurred from the third week of
April to the third week of October with a peak of abundance in mid-September
(n = 29). The data for the nymphs support earlier reports (McPherson 1974b,
McPherson and Mohlenbrock 1976) that this species is bivoltine in Pine Hills.
Host plants included Ambrosia trifida (A), Dichanthelium spp. (A, N), and
Passiflora lutea L. (A).
Genus Oebalus Stål
O. pugnax pugnax (Fabricius). (16 May - 18 November) (4).
This subspecies was abundant during the original survey and apparently
bivoltine. Most specimens were collected on Sorghum halepense (A, F, C, E, N) at
site 8, although it was swept from several other plant species including Solidago
sp. (A, N).
During the resurvey, 141 specimens (104 adults, 37 nymphs) were collected by sweeping vegetation at sites 5, 7, 8, 9, and 16, with most (61.7%) taken
at site 9 (n = 87). Young instars (2nds-3rds) (n = 5) were found from late August
to late September and older instars (4ths-5ths) from mid-June to early August
(n = 9) and from early September to mid-October (n = 23). Adults occurred from
mid-May to mid-November with a peak of abundance from early to mid-September (n = 52). Although early instars were not collected during the spring,
these data support McPherson and Mohlenbrock’s suggestion that this bug is
bivoltine in Pine Hills. Host plants included Melilotus officinalis (A), Paspalum
pubiflorum (A, C, F, N) and Setaria viridis (L.) (A, F). Surprisingly, this bug was
not observed on S. halpense during the resurvey.
Genus Euschistus Dallas
E. ictericus (L.). (16 April - 6 November) (1).
This species was rare during the original survey, with only 10 adults collected. Nine were found at site 1 (near water); the other was collected from
Verbascum thapsus at site 13 on 6 June 1973.
Since that time, McPherson and Paskewitz (1984b) have presented further information on the life history of this bug in Pine Hills and described the
immature stages. Although they could not determine the number of generations
per year, they did note that adults overwintered, emerged in early May, and fed
on the heads and copulated on the heads, leaves, and stems of Carex comosa
Boott growing near the shore of La Rue Swamp. The location was near site 2
(unpublished data). They found six egg clusters, five on C. comosa (3 on heads, 2
on bracts) and one on Sagittaria latifolia (on a leaf) growing in a stand adjacent
to C. comosa. Although no first or second instars were collected, they found
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thirds-fifths during June-August. Finally, they reared E. ictericus in the laboratory from egg to adult on Phaseolus vulgaris under controlled conditions.
During the resurvey, 12 specimens (8 adults, 4 nymphs) were collected at
sites 2, 3, 5, 6, and 10. These sites are all moist, low-lying areas, thus supporting the findings of McPherson and Mohlenbrock (1976) and McPherson and
Paskewitz (1984b) concerning habitat preference of this bug. Of the 12 individuals, three adults and the four nymphs (58.3%) were collected at site 2, and four
adults at sites 3, 5, 6, and 10, all by sweeping vegetation. The last adult was
handpicked from Perilla frutescens at site 5. Of the four nymphs, one third and
one fourth instar were collected on 22 June 1994 and two fifth instars on 11
September 1993.
E. politus Uhler. (13 May - 16 October) (2).
This species was common during the original survey and possibly bivoltine,
but little evidence of reproduction was noted. All specimens were collected on
Verbascum thapsus (A, F, C, N), or by sweeping (A, N), at or near site 13.
During the resurvey, 48 specimens (40 adults, 8 nymphs) were collected at
sites 3, 13, 14, 15, 16, and 17, with most (66.7%) collected by sweeping vegetation and handpicking from Verbascum thapsus at site 13 (n = 32). Of the eight
nymphs, three fifth instars were collected between early and the third week of
July and three fourth and two fifth instars from mid- to late August. Host
plants included Rubus allegheniensis (A) and Verbascum thapsus (A, C, F).
This species decreased in abundance (3 to 2) between the two surveys,
probably because of the marked decrease of V. thapsus at site 13 (see earlier
discussion of upland sites resurvey). All specimens during the original survey
were collected in or near site 13 on this host plant, upon which they were noted
feeding, or by sweeping vegetation.
E. servus (Say). (21 April - 11 November) (4).
This species is divided into two subspecies, E. s. servus (Say) and E. s.
euschistoides (Vollenhoven). Southern Illinois is located within a broad band of
intergradation between the two subspecies, which extends from Maryland to
Kansas (Sailer 1954). Individuals in southern Illinois show combinations of
characters used to distinguish the subspecies (McPherson 1982).
This species was the most abundant and widespread of the pentatomoids
during the original survey and bivoltine. It was collected from several plant
species, several of which involved feeding records and/or presence of immature
stages: Apocynum cannabinum (A, F), Cirsium arvense (L.) (A, F, N), Dactylis
glomerata L. (N), Daucus carota (A, F, N), Elymus canadensis (F, N), Elymus
virginicus (A, F, C), Erigeron philadelphicus (A, F), Geranium carolinianum (A, F,
E, N), Lactuca scariola L. (A, F), Melilotus alba (A, F), Melilotus officinalis (A, F),
Panicum sp. (N), Perilla frutescens (A, F), Phleum pratense (A, F), Plantago
lanceolata L. (A, F), Rumex crispus (A, F, N), Sambucus canadense L. (A, F),
Solidago sp. (N), Sorghum halepense (A, F, N), Tradescantia subaspera (F, N),
and Verbascum thapsus (A, F, C, N).
During the resurvey, 454 specimens (239 adults, 215 nymphs) were collected by sweeping vegetation and handpicking at all sites except site 1, with
most (53.3%) taken at sites 8 (n = 48), 9 (n = 41), 13 (n = 44), 15 (n = 51), and 17
(n = 58). Second instars (n = 10) were collected from mid-May to early June (n =
3) and from late July to mid-September (n = 7); third instars (n = 49) from midMay to mid-July (n = 27) and from late July to late September (n = 22); fourth
instars (n = 62) from early June to late September with peaks of abundance
during mid-June (n = 13) and late August (n = 14); and fifth instars (n = 94) from
early June to the third week of October with peaks of abundance from mid-June
to early July (n =27) and late August to mid-September (n = 40). ). Adults
occurred from the third week of April to mid-November with peaks of abundance
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from mid-August to early September (n = 43) and from early October to the third
week of October (n = 59). These data support earlier reports (McPherson and
Mohlenbrock 1976, Munyaneza and McPherson 1994) that this species is
bivoltine in or near Pine Hills.
Host plants included Cassia fasciculata Michaux (N), Desmanthus illinoensis
(A, F), Elymus canadensis (F, N), Glycine max L. (A), Parthenocissus quinquefolia
(A), Rumex crispus (A), Scrophularia marilandica L. (A, C, F, N), Teucrium
canadense (N), Verbascum thapsus (A, C, F, N), and Verbesina alternifolia (A).
E. tristigmus tristigmus (Say). (23 April - 1 December) (4).
This subspecies was abundant during the original survey and bivoltine. It
was limited in distribution, with most individuals found near water at sites 1,
6, and 12. It was collected from a wide range of plants, several of which involved
feeding records and/or presence of immature stages: Boehmeria cylindrica (L.)
(A, N), Geranium carolinianum (N), Perilla frutescens (A, F, N), Rubus
allegheniensis (N), Setaria viridis (F, N), Tradescantia subaspera (A, F, C, N),
Ulmus rubra (A, E), Verbascum thapsus (A, F, C, N), and Vernonia missurica
Rafinesque (A, F).
During the resurvey, this subspecies was the most common pentatomoid
at Pine Hills. A total of 839 specimens (333 adults, 506 nymphs) was collected
by sweeping and handpicking from all sites, with most (55.5%) taken at sites 2
(n = 103), 3 (n = 91), 5 (n = 98), 6 (n = 94), and 11 (n = 80). Second instars (n = 33)
were collected from mid-May to the third week of June (n = 21) and mid-August
to the third week of September (n = 12); third instars (n = 62) from late May to
early July (n = 36) and from early August to the third week of October (n = 26);
fourth instars (n = 138) from early June to late July (n = 64) and mid-August to
mid-October (n = 74) with peaks of abundance from early June to the third week
of June (n = 57) and early to late September (n = 60); and fifth instars (n = 273)
from the second week of June to late July (n = 80) and the second week of August
to late October (n = 193) with peaks of abundance from mid-June to early July (n
= 61) and early to late September (n = 203). Adults occurred from the third week
of April to early December with peaks of abundance from early to late July (n =
82) and from late September to the third week of October (n = 139). These data
support earlier reports (McPherson 1975, McPherson and Mohlenbrock 1976)
that this subspecies is bivoltine in Pine Hills.
Host plants included Agastache nepetoides (A), Eupatorium rugosum (A),
Perilla frutescens (A, N), Polygonum virginianum L. (A, F), Scrophularia
marilandica (A, F, N), Sorghum halepense (A), Tradescantia subaspera (A, F, N),
Verbascum thapsus (A, C, N), Verbesina alternifolia (A, F, N), and Verbesina
helianthoides (A, F).
E. variolarius (Palisot de Beauvois). (30 March - 6 November) (3).
This species was common during the original survey and was collected
primarily as adults. Most specimens were collected at site 13, others at sites 1,
3, 7, and 9. Host plants included Hordeum pusillum Nuttall (A, F) and Verbascum
thapsus (A, F, N).
During the resurvey, 123 specimens (86 adults, 37 nymphs) were collected
by sweeping vegetation and handpicking at all sites except site 4, with most
(50.4%) taken at sites 8 (n = 13), 9 (n = 13), 13 (n = 20), and 17 (n = 16). Of the 37
nymphs collected, 35 (2nds-5ths) were found from mid-May to early July; the
remaining two were fifth instars, one collected on 25 September 1993 and the
other on 9 September 1994. Spring/summer and summer/fall peaks for the
adults and instars were not evident, indicating that E. variolarius is univoltine.
This also has been suggested by earlier authors including, most recently,
Munyaneza and McPherson (1994).
Host plants included Verbascum thapsus (A, N) and Verbesina alternifolia
(A, F, N).
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Genus Proxys Spinola
P. punctulatus (Palisot de Beauvois). (2 June - 3 October) (3).
This species was common during the original survey and at least partially
bivoltine. The only host plant recorded was Tradescantia subaspera (A, F, C, E,
N), which was found at sites 1-5.
During the resurvey, 177 specimens (90 adults, 87 nymphs) were collected by
sweeping vegetation at sites 2-6, 10, and 15-17, with most (78.0%) taken at sites 4
(n = 97) and 15 (n = 41). Eggs were found during the second and third weeks of July
and in early August. First (n = 1) and second (n = 9) instars were collected during the
second and third weeks of July (n = 5) and in mid-August (n = 5); third instars (n =
13) from the second week of July to early September; fourth instars (n = 40) from
early July to the third week of September; and fifth instars (n = 24) from mid-July
to the third week of September, except for one fifth instar collected 22 June 1994.
Adults occurred from early June to early October with a slight peak (n = 23) from
late July to early August. These data suggest either a univoltine or partially bivoltine
life cycle. Vangeison and McPherson (1975) and McPherson and Mohlenbrock
(1976) felt this species is at least partially bivoltine in Pine Hills.
Common host plants included Tradescantia subaspera (A, C, E, F, N) and the
confamilial species Commelina communis (A, F, N). This bug also was collected
from Campsis radicans (N), Chenopodium album L. (A), Laportea canadensis (L.)
(A), Phryma leptostachya L. (A), Rhus aromatica (A), and Rubus occidentalis (A).
Genus Coenus Dallas
C. delius (Say). (19 May - 20 October) (2).
This species was uncommon during the original survey. It was collected by
sweeping grassy areas at sites 6 and 13. Host plants included Elymus virginicus
(A, F, N), Phleum pratense (A, F), and Verbascum thapsus (A).
During the resurvey, 96 specimens (49 adults, 47 nymphs) were collected
by sweeping vegetation at sites 6-10, with most (84.4%) taken at sites 7 (n = 22)
and 8 (n = 59). Second through fifth instars were collected from early June to
mid-July (n = 17), and mid-May through mid-June (n = 30) in 1993 and 1994,
respectively. Adults occurred from the third week of May to mid-July and the
third week of September to the third week of October with a peak of abundance
from late September to mid-October (n = 27). These data support earlier reports (e.g., Stoner 1920, Esselbaugh 1948, Oetting and Yonke 1971) that this
species is univoltine. The only host plant recorded was Melilotus alba (A).
Genus Hymenarcys Amyot and Serville
H. nervosa (Say). (14 April - 21 August) (1).
This species was common during the original survey and possibly
univoltine. It was collected most frequently at sites 1, 7, and 13. Host plants
included Geranium carolinianum (A, F, E, N), Muhlenbergia schreberi J. F. Gmelin
(N), Perilla frutescens (A), and Verbascum thapsus (A, C).
During the resurvey, 35 specimens (20 adults, 15 nymphs), were collected
by sweeping vegetation at sites 7, 8, 9, 13, and 17, with most (80.0%) taken at
sites 7 (n = 15) and 8 (n = 13). Of the nymphs, only fourth and fifth instars were
collected; they were found from early June through early July, with a peak of
abundance (n = 10) on June 15. Adults rarely were collected after July. These
data support McPherson and Mohlenbrock’s (1976) suggestion that this species
is univoltine in Pine Hills. Host plants included Melilotus officinalis (A),
Parthenocissus quinquefolia (A), and Verbascum thapsus (A).
Genus Cosmopepla Stål
C. bimaculata (Thomas). (23 April - 23 October) (3).
This species was abundant during the original survey; found most frequently at sites 1, 6, 10, 11, and 12; and thought to be bivoltine. It was collected
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from several host plants included Bromus secalinus L. (A, F), Campsis radicans
(A, C), Daucus carota (A, F), Geranium carolinianum (A, F, C, N), Phleum pratense
(A), Plantago lanceolata (F, N), Rumex crispus (A, F), Teucrium canadense L. (A,
F, N), Verbascum thapsus (A, C), and Veronica arvensis (A, F, C).
During the resurvey, 215 specimens (70 adults, 145 nymphs) were collected by sweeping vegetation and handpicking at sites 3, 6-12, and 15-17, with
most (81.4%) taken at sites 8 (n = 50) and 15 (n = 125).
The number of generations per year for C. bimaculata is somewhat problematic. Young instars (1sts-3rds) (n = 45) were collected in late June (n = 6) and
late July to mid-September (n = 39) and older instars (4ths-5ths) (n = 100) from
early to late June (n = 31) and from the second week of August to mid-September
(n = 69). Adults occurred from the third week of April to the third week of
October with peaks of abundance from mid- to late June (n = 17) and from late
August to mid-September (n = 30). These data indicate that C. bimaculata is
bivoltine in Pine Hills, as suggested earlier by McPherson (1976) and McPherson
and Mohlenbrock (1976). Combining these data with those of the original survey further supports this conclusion (McPherson and Tecic 1997). The apparent
first generation was found on Geranium carolinianum (A, C, E, F, N) and
Verbascum thapsus (A, F, N) and the apparent second generation on Scrophularia
marilandica (A, C, E, F, N) and Teucrium canadense (A, E, F, N). Additional host
plants included Bromus inermis Leysser (A) and Campsis radicans (A).
Genus Menecles Stål
M. insertus (Say). (June 14) (1).
An adult was collected during the original survey. It was swept from
vegetation at the forest edge at site 1 on 22 June 1973.
During the resurvey, one adult and one fifth instar were collected with the
overnight fluorescent light trap at site 14 on 14 June and 2 June 1994, respectively. No host plants were recorded.
Genus Thyanta Stål
T. calceata (Say). (August 3) (1).
This species was common during the original survey, collected almost
exclusively at site 13, and reported to probably be bivoltine. Host plants included Bromus commutatus Schrader (A), Rubus allegheniensis (A, N), and
Verbascum thapsus (A, F, C, N).
Since that time, McPherson (1977) has conducted additional work on the
life history of this species at Pine Hills and feels the data strongly indicate that
T. calceata is bivoltine.
During the resurvey, this species was rare. Only one adult and two nymphs
were collected by sweeping vegetation at site 11 on 20 July (1-4th), 3 August (A),
and 15 September (1-5th) 1994. No host plants were recorded.
This species’ marked decrease in abundance (from common to rare) between the two surveys probably was the result of the marked decrease in
Verbascum thapsus at site 13 (see earlier discussion of upland sites resurvey).
Almost all specimens during the original survey were collected at site 13, and V.
thapsus was the only plant upon which this bug was noted feeding.
T. custator accerra McAtee. (7 October - 6 November) (1).
This subspecies was listed in the original survey as Thyanta pallido-virens
accerra (McAtee). However, the genus was revised by Rider and Chapin (1992)
and the original name of the subspecies resurrected.
This subspecies was rare during the original survey. Most specimens
were collected as adults and swept from grassy areas at sites 9 and 13. No host
plants were recorded.
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During the resurvey, three adults and three fifth instars were swept
from vegetation at sites 9, 11, and 12. The adults were collected at site 9 on 6
November and site 11 on 7 and 16 October 1994 and the nymphs at sites 9, 11,
and 12 on 18 September, 1992, 7 October 1994, and 30 September 1994, respectively. No host plants were recorded.
Genus Acrosternum Fieber
A. hilare (Say). (8 May - 28 October) (3).
This species was common during the original survey, widespread, and
apparently bivoltine. Host plants included Allium canadense L. (A), Ceanothus
americanus (N), Impatiens capensis (= I. biflora) (A, F, N), Perilla frutescens (F,
N), Rhus glabra (A, F), Rubus allegheniensis (N), Tradescantia subaspera (N),
Ulmus rubra (A), Verbascum thapsus (A, E, N), Verbesina alternifolia (N), and
Vitis aestivalis Michaux (A, N). It also was collected at blacklight.
During the resurvey, 346 specimens (91 adults, 255 nymphs) were collected
by sweeping vegetation and handpicking at all sites except site 1, with most
(61.0%) taken at sites 9 (n = 34), 11 (n = 66), 13 (n = 34), 15 (n = 37), and 17 (n = 40).
Young instars (1sts-3rds) (n = 106) were collected from mid-June to the third week
of July (n = 70) and mid-August to early October (n = 36) with peaks of abundance
from late June to mid-July (n = 58) and mid-September (n = 20). Older instars
(4ths-5ths) (n = 149) were collected from late June to the third week of October
with peaks of abundance from mid- to late July (n = 47) and from mid-September
to early October (n = 47). Adults occurred from early May to late October (n = 91)
with no peaks of abundance readily apparent. However, based on the nymphal
data, the results support McPherson and Mohlenbrock’s (1976) suggestion that
this bug is bivoltine in Pine Hills. Combining these data with those of the original
survey further supports this conclusion (McPherson and Tecic 1997).
Host plants included Ambrosia trifida (N), Celtis occidentalis (N), Cercis
canadensis (A, N), Cornus drummondii (F, N), Elymus virginicus (A), Eupatorium rugosum (N), Hybanthus concolor (Forster) (A), Impatiens pallida (A, F, N),
Teucrium canadense (A), Verbascum thapsus (A, N), Vicia villosa (N, F), and Vitis
aestivalis (A). A. hilare again was collected at blacklight.
Genus Banasa Stål
B. dimiata (Say). (5 November - 6 November) (1).
This species was rare during the original survey. All but one specimen were
collected at blacklight, primarily at sites 6 and 17. The remaining specimen, an
adult male, was swept from roadside vegetation at site 7 on 10 May 1974.
During the resurvey, three adults and two fifth instars were collected. One
adult and the fifth instars were taken in 1994, the adult by sweeping vegetation
at site 5 on 6 November and the fifth instars by sweeping near Cornus
drummondii at site 6 on 15 and 29 June. The other two adults were collected
from leaf litter at site 5 on 5 November 1993. No host plants were recorded.
Although specimens were collected at blacklight during the original survey,
none was collected with either light trap during the resurvey.
Subfamily Asopinae
Genus Stiretrus Laporte
S. anchorago (Say). (12 June - 25 September) (1).
This species was rare during the original survey and possibly bivoltine.
Most specimens were collected at site 13. Plant associations included Ceanothus
americanus (N), Rhus copallina L. (A, N), Rhus glabra (A, N), Rubus allegheniensis
(E), Solidago sp. (A), Verbascum thapsus (A, N), and Vitis sp. (A). No prey species
were recorded.
During the resurvey, 24 specimens (8 adults, 16 nymphs) were collected
by sweeping vegetation at sites 2, 3, 7, 8, and 12-17, with most (45.8%) taken at
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site 15 (n = 11). Young instars (2nds-3rds) (n = 6) were collected from mid- to
late June (n = 5) and on 12 September 1993 (n = 1). Older instars (4ths-5ths) (n
= 10) were found from early to mid-July (n = 6) and from early to late September
(n = 4). Adults occurred from mid-June to late September, with most (n = 6)
collected in late July. These data support McPherson and Mohlenbrock’s (1976)
opinion that this species is bivoltine in Pine Hills. No plant associations or prey
species were recorded.
Genus Apoecilus Stål
(as Apateticus Dallas in McPherson and Mohlenbrock [1976])
A. cynicus (Say). (15 June - 21 August) (1).
Thomas (1992), in his review of the asopine pentatomids of the Western
Hemisphere, noted that A. cynicus is not a member of Apateticus but a member
of Apoecilus.
This species was rare during the original survey and possibly univoltine.
Most specimens were collected at sites 6 and 17 on tree foliage at the edges of
open woods. Plant associations included Acer negundo (N), Acer saccharum (N),
Celtis laevigata (N), Rhus glabra (A), Solidago sp. (A), Verbesina alternifolia (N),
and roadside grasses (N). No prey species were recorded.
During the resurvey, two adults were collected by sweeping trees and herbaceous vegetation at sites 13 and 14. No plant associations or prey species
were recorded.
Genus Podisus Herrich-Schaeffer
P. maculiventris (Say). (3 May - 5 November) (1).
This species was common during the original survey, widely distributed,
and apparently bivoltine. Plant associations included Apocynum cannabinum
(A), Diospyros virginiana L. (N), Polymnia canadensis L. (A), Solidago sp. (A),
Toxicodendron radicans (N), Tradescantia subaspera (N), Trifolium repens L. (N),
and Verbesina alternifolia (N). This species also was collected at blacklight.
During the resurvey, this species was the most common of the predaceous
stink bugs. Ninety-six specimens (19 adults, 77 nymphs) were collected by
sweeping vegetation and handpicking at all sites except 8 and 14. Distribution
among these sites was relatively equal, with most (15.6%) taken at site 5 (n =
15). Young instars (2nds-3rds) (n = 32) were found from early May to the third
week of June (n = 25) and from late July to late September (n = 7). Older instars
(4ths-5ths) (n = 45) were collected from mid-May to early July (n = 30) and late
July to early October (n = 15). Adults occurred from early May to early November with no obvious peaks of abundance. These data support McPherson and
Mohlenbrock’s (1976) opinion that this species is bivoltine in Pine Hills. Plant
associations included Salix nigra L. (N), Toxicodendron radicans (N), Ulmus
americana (N), and Vicia villosa (A, C). No prey species were recorded.
Species Not Found During Resurvey.
Superfamily Pentatomoidea
Family Scutelleridae
Subfamily Tetyrinae
Genus Homaemus Dallas
H. parvulus (Germar).
During the original survey, an adult female was collected by sweeping
Dactylis glomerata L. adjacent to the hill prairie at site 16 on 29 June 1972. An
additional specimen (adult male), housed in the SIUEC, was collected at Pine
Hills on 7 May 1966. The flora at site 16 has changed significantly over the past
20-25 years, so the absence of this stink bug was not surprising.
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Family Corimelaenidae
Genus Galgupha Amyot and Serville
G. carinata McAtee and Malloch.
This is an uncommon species and was a state record for Illinois when it
was collected at Pine Hills (McPherson 1974a). During the original study, an
adult male and female were collected by sweeping roadside vegetation at site 10
on 25 May and 27 July 1973, respectively. No host plants were recorded.
Family Cydnidae
Subfamily Amnestinae
Genus Amnestus Dallas
A. pusillus Uhler.
During the original survey, this species was rare and limited in distribution. It was collected only as adults (sex and number not given) by sweeping
roadside vegetation at site 6.
A. spinifrons (Say).
During the original survey, two adult females were collected by sweeping
low-lying vegetation at site 1 on 1 June 1973 and 26 April 1974. An adult male,
housed in the SIUEC, was collected at Pine Hills on 7 May 1966.
Absence of this species during the resurvey was not surprising because it
was rare during the original survey, and the vegetation at site 1 has changed
significantly during the past 20-25 years (see discussion, p. 48).
Family Pentatomidae
Subfamily Pentatominae
Genus Holcostethus Kirkaldy
H. limbolarius (Stål).
During the original survey, this species was uncommon and limited in
distribution. It was collected as adults and third-fifth instars, primarily by
sweeping roadside vegetation at sites 9, 13, and 15. The only host plant recorded was Verbascum thapsus (A), which no longer is common.
Genus Hymenarcys Amyot and Serville
H. aequalis (Say).
During the original survey, an adult male and female were collected by
sweeping low-lying vegetation at sites 1 and 8 on 1 June and 13 July 1973,
respectively. No host plants were recorded.
Genus Aelia Fabricius
A. americana Dallas.
This species is rare in Illinois, having been collected only in the southern
part of the state (McPherson 1982). No specimens of this species were found at
Pine Hills during the original survey; however, an adult male, housed in the
SIUEC, was collected at Pine Hills on 26 May 1961. This and four additional
southern Illinois specimens represented a state record (McPherson 1974c).
Genus Neottiglossa Kirby
N. cavifrons Stål.
During the original survey, an adult male and female were collected by
sweeping roadside grasses at site 15 on 18 and 4 May 1973, respectively; a
second adult female was swept from roadside vegetation at site 8 on 10 May
1974. Much of the roadside vegetation reported for site 15 in the original survey
is no longer present because of woody encroachment, which shades the area.
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N. sulcifrons Stål.
This species was not found during the original survey, but two adult females, housed in the SIUEC, were collected at Pine Hills on 27 April 1965.
Genus Nezara Amyot and Serville
N. viridula (L.).
During the original survey, a third instar was collected at Pine Hills by
sweeping roadside vegetation at site 8; it represented a state record (McPherson
and Cuda 1974). Southern Illinois is near the northern limit of this species’
range (McPherson and Mohlenbrock 1976).
Genus Banasa Stål
B. calva (Say).
During the original survey, an adult male and female were collected at
blacklight at sites 6 and 17 on 15 May 1971 and 13 July 1972, respectively. A
second adult male was collected by another individual on 11 April 1972.
Genus Dendrocoris Bergroth
D. humeralis (Uhler).
During the original survey, this species was rare and most frequently
collected as adults at sites 6, 13, and 17; one fifth instar was collected on Bromus
sp. at site 6 on 26 June 1974.
Subfamily Asopinae
Genus Podisus Herrich-Schaeffer
Podisus placidus Uhler.
During the original survey, an adult male was collected by sweeping Lindera
benzoin at site 1 on 15 June 1972.
SUMMARY AND CONCLUSIONS
The changes that have occurred in the character and plant composition of
several of the collecting sites since the original survey presumably have resulted
from differences in roadside management. These differences have encouraged
woody plant encroachment at some sites, thereby affecting the herbaceous vegetation, and have influenced herbaceous plant composition at other sites. Some
sites have shown little change.
Changes in plant composition have included native and exotic species.
Exotic species have become an increasingly prominent component of the
vegatative communities. The exotic that has had the most influence on the
diversity and abundance of the pentatomoids has been Verbascum thapsus (see
below).
The pentatomoids were associated with approximately 100 plant species
during the two surveys, including 25 exotics (Table 1). Some bugs were noted
feeding and/or reproducing on several plant species (e.g., Corimelaena l. lateralis,
Mormidea lugens, Euschistus servus, Euschistus t. tristigmus, Cosmopepla
bimaculata, Acrosternum hilare), whereas others were more limited in their
associations (e.g., Trichopepla semivittata, Oebalus p. pugnax, Euschistus politus,
Euschistus variolarius, Proxys punctulatus, Coenus delius, Thyanta calceata).
As noted earlier, of the 49 pentatomoid species and subspecies listed
during the original survey, 36 were collected during the resurvey (Table 2). Two
additional species were found: Galgupha ovalis, which was listed in the original
survey as likely to occur at Pine Hills; and Corimelaena obscura, which was
described subsequent to the earlier survey. During both surveys, pentatomids
(stink bugs) represented the majority of taxa collected, 32 of 49 taxa during the
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original survey and 23 of 36 taxa during the resurvey. Of the 13 not found during
the resurvey, 10 were rare during the original survey; and two, Aelia americana
and Neottiglossa sulcifrons, were based on specimens deposited in the SIUEC
that had been collected prior to the original survey. These 12, therefore, may
still be present but may have been overlooked during the resurvey.
The thirteenth species, Holcostethus limbolarius, was not found during the
resurvey and was uncommon during the original survey. During the earlier survey,
it was collected by sweeping roadside vegetation at sites 9, 13, and 15. The only
host plant recorded was Verbascum thapsus (A), but no feeding, copulation, or
nymphs were noted. Although site 9 has remained relatively unchanged (i.e., still
dominated by herbaceous vegetation), sites 13 and 15 have experienced woody
encroachment, and the abundance of V. thapsus at site 13 has decreased dramatically. Thus, absence of this bug during the resurvey was not surprising.
The importance of the decrease in abundance of Verbascum thapsus on the
decrease in pentatomoid diversity and abundance cannot be overstated. Fourteen taxa, including Holcostethus limbolarius, were collected from V. thapsus
during the original survey (see Table 5, McPherson and Mohlenbrock 1976). Of
these, only Euschistus politus, E. servus, E. t. tristigmus, E. variolarius, and Thyanta
calceata were observed feeding on this plant. Of these, E. politus and T. calceata
were observed feeding on no other plant and both showed a noticeable decrease
in abundance (i.e., 3 to 2 and 3 to 1, respectively) during the resurvey (Table 2).
Several of the other pentatomoids also showed marked decreases in relative abundance (i.e., Corimelaena agrella, Galgupha aterrima, G. atra, Hymenarcys
nervosa, Podisus maculiventris), but the cause and effect relationship is not
readily apparent.
ACKNOWLEDGMENTS
We thank the following current and former faculty, staff, and students of
Southern Illinois University at Carbondale: W. G. Dyer (Department of Zoology)
and D. L. Nickrent (Department of Plant Biology) for their critical reviews of an
early version of the manuscript; Mike Mibb (assistant herbarium curator), Mark
Basinger and other graduate students (Department of Plant Biology) for identification of selected plant species; and S. C. Mueller (Integrated Microscopy and
Graphic Expertise) for the final changes and preparation of the figures for publication. We also thank former zoology graduate and undergraduate students
Scott Bundy, Lane Loya, Olga Helmy, Karl Hayden, and Diane Wood who helped
with fieldwork, even in harsh summer conditions, and Steve Taylor for his helpful suggestions and strategies. We are grateful to R. G. Smith, formerly of the
Jonesboro Ranger Station, and Steve Hupe, Harrisburg Supervisor’s Office, both
employees of the USFS (Shawnee National Forest), for providing valuable USFS
documents and information on the Pine Hills area and for researching and
discussing elusive historical facts and events. We also thank M. D. Hutchison
and others at The Nature Conservancy for their wealth of knowledge and documentation on the history of Pine Hills. Finally, we are indebted to the USFS for
granting us collecting permits for Pine Hills. This project was funded, in part, by
the USFS (Cooperative Research Agreement No. 23-92-43). It was part of a
thesis submitted to Southern Illinois University, Carbondale, by D.L.T. in partial fulfillment of the requirements for the M.S. degree in zoology.
LITERATURE CITED
Anonymous. 1986. Shawnee National Forest Land and Resource Management Plan.
U.S.D.A. Forest Service. Eastern Region. Harrisburg, IL. (Looseleaf Collection).
Anonymous. 1992. Shawnee National Forest Amended Land and Resource Management Plan. U.S. D. A. Forest Service. Eastern Region. Harrisburg, IL. (Looseleaf
Collection).

68

THE GREAT LAKES ENTOMOLOGIST

Vol. 37, Nos. 1 & 2

Ballard, S. R. 1994. Status of the herpetofauna in the La Rue-Pine Hills/Otter Pond
Research Natural Area in Union County, Illinois. Master’s thesis, Southern
Illinois University, Carbondale. xix + 167 pp.
Biehler, J. A., and J. E. McPherson. 1982. Life history and laboratory rearing of
Galgupha ovalis (Hemiptera: Corimelaenidae), with descriptions of immature
stages. Ann. Entomol. Soc. Am. 75: 465-470.
Britton, N. L., and A. Brown. 1913. An Illustrated flora of the northern United States
and Canada. Vol. I: 1-680; Vol. II: 1-735; Vol. III: 1-637. Dover Pub., Inc., New
York, NY. (Reprinted in 1970).
Bundy, C. S., and J. E. McPherson. 1997. Life history and laboratory rearing of
Corimelaena obscura (Heteroptera: Thyreocoridae) with descriptions of immature stages. Ann. Entomol. Soc. Am. 90: 20-27.
Cuda, J. P., and J. E. McPherson. 1976. Life history and laboratory rearing of
Brochymena quadripustulata with descriptions of immature stages and additional notes on Brochymena arborea (Hemiptera: Pentatomidae). Ann. Entomol.
Soc. Am. 69: 977-983.
Esselbaugh, C. O. 1948. Notes on the bionomics of some midwestern Pentatomidae.
Entomol. Am. 28: 1-73.
Forbes, S. A., and R. E. Richardson. 1920. The fishes of Illinois. Illinois State Journal
Co., State Printers, Springfield. 357 pp.
Froeschner, R. C. 1988. Family Cydnidae Billberg, 1820. Burrowing bugs, pp. 119-129.
Family Pentatomidae Leach, 1815. The stink bugs, pp. 544-597. Family
Scutelleridae Leach, 1815. The shield bugs, pp. 684-693. Family Thyreocoridae
Amyot and Serville, 1843. The negro bugs, pp. 698-707. 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, NY. 958 pp.
Gleason, H. A., and A. Cronquist. 1991. Manual of vascular plants of northeastern
United States and adjacent Canada (2nd Ed.). New York Botanical Garden,
Bronx, NY. lxxv + 910 pp.
Gunning, G. E., and W. M. Lewis. 1955. The fish population of a spring-fed swamp in
the Mississippi bottoms of southern Illinois. Ecology 36: 552-558.
Gunning, G. E., and W. M. Lewis. 1956. Recent collections of some less common fishes
in southern Illinois. Trans. Illinois State Acad. Sci. 48: 23-26.
Hoffmeister, D. F., and C. O. Mohr. 1957. Fieldbook of Illinois mammals. Illinois Nat.
Hist. Surv. Manual 4: 1-233.
Hutchison, M. D., S. Olson, K. Lewis, and T. Vogt. 1986. Beaver at LaRue Swamp,
Union County, Illinois: An assessment of their influences upon the area. Nat.
Land Inst., Belknap, IL. 48 pp.
Jones, G. N. 1963. Flora of Illinois (3rd Ed.). Am. Midland Nat. Monogr. No. 7. Univ.
Notre Dame Press, Notre Dame, IN. vi + 401 pp.
Klimstra, W. D. 1969. Mammals of the Pine Hills-Wolf Lake-La Rue Swamp complex.
Chicago Acad. Sci. Nat. Hist. Misc. 188: 1-10.
Larivière, M.-C. 1992. Description of Parabrochymena, new genus, and redefinition
and review of Brochymena Amyot and Audinet-Serville (Hemiptera: Pentatomidae),
with considerations on natural history, chorological affinities, and evolutionary
relationships. Mem. Entomol. Soc. Can. 163: 1-75.
Larivière, M.-C. 1994. Parabrochymena Larivière (Hemiptera: Pentatomidae): systematics, natural history, chorological affinities, and evolutionary relationships,
with a biogeographic analysis of Parabrochymena and Brochymena Amyot and
Audinet-Serville. Can. Entomol. 126: 1193-1250.
McPherson, J. E. 1971. Laboratory rearing of Euschistus tristigmus tristigmus. J.
Econ. Entomol. 64: 1339-1340.

2004

THE GREAT LAKES ENTOMOLOGIST

69

McPherson, J. E. 1974a. Three negro bug state records for Illinois (Hemiptera:
Corimelaenidae). Trans. Illinois State Acad. Sci. 67: 361-363.
McPherson, J. E. 1974b. Notes on the biology of Mormidea lugens and Euschistus
politus (Hemiptera: Pentatomidae) in southern Illinois. Ann. Entomol. Soc. Am.
67: 940-942.
McPherson, J. E. 1974c. The first record in Illinois of Aelia americana (Hemiptera:
Pentatomidae). Trans. Illinois State Acad. Sci. 67: 151.
McPherson, J. E. 1975. Life history of Euschistus tristigmus tristigmus (Hemiptera:
Pentatomidae) with information on adult seasonal dimorphism. Ann. Entomol.
Soc. Am. 68: 333-334.
McPherson, J. E. 1976. Notes on the biology of Cosmopepla bimaculata
(Hemiptera:Pentatomidae) in southern Illinois. Trans. Illinois State Acad. Sci. 69:
362-366.
McPherson, J. E. 1977. Notes on the biology of Thyanta calceata (Hemiptera:
Pentatomidae) with information on adult seasonal dimorphism. Ann. Entomol.
Soc. Am. 70: 370-372.
McPherson, J. E. 1982. The Pentatomoidea (Hemiptera) of Northeastern North
America with emphasis on the fauna of Illinois. Southern Illinois University
Press, Carbondale and Edwardsville. ix + 240 pp.
McPherson, J. E., and J. P. Cuda. 1974. The first record in Illinois of Nezara viridula
(Hemiptera: Pentatomidae). Trans. Illinois State Acad. Sci. 67: 461-462.
McPherson, J. E., and R. H. Mohlenbrock. 1976. A list of the Scutelleroidea of the La
Rue-Pine Hills Ecological Area with notes on biology. Great Lakes Entomol. 9:
125-169.
McPherson, J. E., and R. I. Sailer. 1978. A new species of Corimelaena (Hemiptera:
Thyreocoridae) from America north of Mexico. J. Kansas Entomol. Soc. 51: 516520.
McPherson, J. E., and S. M. Paskewitz. 1984a. Laboratory rearing of Amaurochrous
cinctipes (Hemiptera: Pentatomidae: Podopinae) with descriptions of immature
stages. J. New York Entomol. Soc. 92: 61-68.
McPherson, J. E., and S. M. Paskewitz. 1984b. Life history and laboratory rearing of
Euschistus ictericus (Hemiptera: Pentatomidae), with descriptions of immature
stages. J. New York Entomol. Soc. 92: 53-60.
McPherson, J. E., and D. L. Tecic. 1997. Notes on the life histories of Acrosternum
hilare and Cosmopepla bimaculata (Heteroptera: Pentatomidae) in southern Illinois. Great Lakes Entomol. 30: 79-84.
Mohlenbrock, R. H. 1986. Guide to the vascular flora of Illinois. Revised edition.
Southern Illinois University Press, Carbondale and Edwardsville. viii + 507 pp.
Mohlenbrock, R. H., and J. W. Voigt. 1959. A flora of southern Illinois. Southern
Illinois University Press, Carbondale. ix + 390 pp.
Mohlenbrock, R. H., and J. W. Voigt. 1965. An annotated checklist of vascular plants
of the Southern Illinois University Pine Hills field station and environs. Trans.
Illinois State Acad. Sci. 58: 268-301.
Munyaneza, J., and J. E. McPherson. 1994. Comparative study of life histories,
laboratory rearing, and immature stages of Euschistus servus and Euschistus
variolarius (Hemiptera: Pentatomidae). Great Lakes Entomol. 26: 263-274.
Oetting, R. D., and T. R. Yonke. 1971. Biology of some Missouri stink bugs. J. Kansas
Entomol. Soc. 44: 446-459.
Rider, D. A., and J. B. Chapin. 1992. Revision of the genus Thyanta Stål, 1862
(Heteroptera:Pentatomidae) II. North America, Central America, and the West
Indies. J. New York Entomol. Soc. 100: 42-98.

70

THE GREAT LAKES ENTOMOLOGIST

Vol. 37, Nos. 1 & 2

Rossman, D. A. 1960. Herpetofaunal survey of the Pine Hills area of southern Illinois.
Quart. J. Florida Acad. Sci. 22: 207-225.
Sailer, R. I. 1954. Interspecific hybridization among insects with a report on crossbreeding experiments with stink bugs. J. Econ. Entomol. 47: 377-383.
Schwegman, J. E. 1973. Comprehensive plan for the Illinois Nature Preserves System Part 2—The natural divisions of Illinois. Illinois Nature Preserves Commission, Springfield, IL. 32 pp.
Sites, R. W., and J. E. McPherson. 1982. Life history and laboratory rearing of Sehirus
cinctus cinctus (Hemiptera: Cydnidae), with descriptions of immature stages.
Ann. Entomol. Soc. Am. 75: 210-215.
Smith, P. W. 1961. The amphibians and reptiles of Illinois. Illinois Nat. Hist. Surv.
Bull. 28(1): 1-298.
Stoner, D. 1920. The Scutelleroidea of Iowa. Univ. Iowa Stud. Nat. Hist. 8: 1-140.
Thomas, D. B. 1992. Taxonomic synopsis of the asopine Pentatomidae (Heteroptera)
of the Western Hemisphere. Thomas Say Foundation Monogr. Vol. XVI, Entomol.
Soc. Am. 156 pp.
Vangeison, K. W., and J. E. McPherson. 1975. Life history and laboratory rearing of
Proxys punctulatus (Hemiptera: Pentatomidae) with descriptions of immature
stages. Ann. Entomol. Soc. Am. 68: 25-30.

2004

THE GREAT LAKES ENTOMOLOGIST

71

FEEDING RECORDS OF APHIDS (HEMIPTERA: APHIDIDAE)
FROM WISCONSIN
Andrew H. Williams1 , James C. Trager2 and David J. Voegtlin3

ABSTRACT
Basic to our understanding of any animal and its habitat requirements is
knowing what it eats. Reported here are observations of feeding by 27 species of
aphids encountered in Wisconsin over 1992-2002.
____________________
Knowing what an animal eats is basic to our understanding of that animal and its habitat requirements. Reported here are observations of feeding by
27 species of aphids (Hemiptera: Aphididae) collected in Wisconsin by Williams from 1992 through 2002.
Aphids were reared in the lab on the same plant species on which they had
been found feeding so that both wingless and winged adults could be secured.
These were put into 80% EtOH and sent to Voegtlin, who mounted the aphids on
slides, determined them and deposited the specimens in the collection at Illinois Natural History Survey. Ants tending the aphids were collected, point
mounted and sent to Trager or A. Francouer, who determined them and returned
them for deposition in the Insect Research Collection (IRC) of the Entomology
Department at University of Wisconsin - Madison. Predators of aphids were
collected, immatures reared out on those same aphids in the lab and adult
specimens deposited in the IRC.
These aphid data are presented in Table 1. Unless otherwise noted in the
table, all insects were collected by Williams in prairies and savannas, all plants
and aphid predators were determined by Williams, and all ants were determined by Trager. Plant nomenclature follows Gleason and Cronquist (1991).
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In tight clusters on stems near their tips & just
below flowering umbels.
On shoot tips.
On young stems & leaves near shoot tips.

Crematogaster lineolata (Say)
Formica montana Wheeler2
Formica prociliata Kennedy & Dennis
Formica subsericea Say
——
Lasius alienus (Foerster)
Formica montana Wheeler
Formica obscuriventris Mayr
Formica montana Wheeler
Formica obscuriventris Mayr
Dolichoderus taschenbergi (Mayr)2

Aphis monardae Oestlund1
Pycnanthemum virginianum
Monarda fistulosa
Monarda fistulosa
Monarda fistulosa

Aphis rumicis Linnaeus
Rumex orbiculatus

Aphis saniculae Williams
Zizia aurea

Aphis solanella Theobald
Cirsium discolor
Solanum nigrum

Brachycaudus cardui (Linnaeus)
Onosmodium molle
Onosmodium molle

Chaitophorus nigrae Oestlund
Salix sp.
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On petioles & undersides of leaves.

On tender leaves.
On young stems, leaves, flowers & flower buds.

Aggregated on shoot tip & youngest leaves.

stems near shoot tips.
young leaves.
young leaves.
youngest leaves.

On stems & on small stems under umblets.
On stem below umbel.

Camponotus noveboracensis (Fitch)
Formica montana Emery

Aphis decepta Hottes & Frison
Heracleum lanatum
Pastinaca sativa
On
On
On
On

On stems & developing pods, by road at edge of
rocky woods.

——

Crowded under flower buds at tip of stem.

Notes

Aphis craccivora Koch
Astragalus canadensis

Ant
Formica subsericea Say

Plant

Aphis barberae Robinson
Cirsium discolor

Aphid

Table 1. Observations of aphids feeding on plants, ants tending those aphids and aphid predators.
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Prey of adult Coccinella septempunctata
Linnaeus, near shoot tip.
On young loments.

——

Microparsus olivei Smith & Tuatay
Desmodium illinoense

On shoot tip & on branches of inflorescence
bearing buds, by road at edge of rocky woods.
Prey of larval Chrysoperla ploribunda (Fitch),

——
——
——

Uroleucon ambrosiae (Thomas)
Silphium perfoliatum

Uroleucon eupatoricolens (Patch)
Eupatorium sessilifolium

Uroleucon gigantiphagum Moran
Solidago gigantea
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On shoot tips & youngest leaves.

Formica subnitens Creighton

Myzus cerasi (Fabricius)
Prunus pensylvanica

On shoot tips & undersides of youngest leaves.

On young brown bark of knee-high oak. When
disturbed, the aphids walked down branch &
trunk toward grassy litter below.

Formica obscuripes Forel

Lachnus allegheniensis McCook
Quercus macrocarpa

——

On youngest leaves, deforming them.
In dense clusters on upper stems & inside panicle
among spikelets.

Crematogaster cerasi (Fitch)
Formica subsericea Say

Hysteroneura setariae (Thomas)
Prunus americana
Panicum oligosanthes

Desmodium illinoense

On midveins of undersides of leaves.

Formica obscuripes Forel

Hoplochaitophorus quercicola Monell
Quercus macrocarpa

Notes
On spherical stem nodules shielded by fragile
husks & tended by ants that escaped capture.

Ant
——

Plant

Cinara banksiana Pepper & Tissot
Pinus banksiana

Aphid

Table 1. Continued.
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Prey of adult Coccinella septempunctata
Linnaeus, on stem.
On stems near inflorescences.
Prey of adult Podabrus tomentosus (Say)3 , on
upper stem.
On shoot tip.

Prey of adult Coccinella septempunctata
Linnaeus, on stem tip.
On stem tips.

——
Forelius pruinosus (Roger)
——
——
——
——
——
——
——

Uroleucon helianthicola (Olive)
Froelichia floridana

Uroleucon leonardi (Olive)
Ratibida pinnata

Uroleucon luteolum (Williams)
Solidago canadensis

Uroleucon obscuricaudatum (Olive)
Heliopsis helianthoides

Uroleucon pepperi (Olive)
Cirsium discolor

Uroleucon pieloui (Richards)
Solidago canadensis

Uroleucon tardae (Hottes & Frison)
Helenium autumnale

Uroleucon zinzalae Hottes & Frison
Polymnia canadensis
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1
We disagree with the placement of A. monardae as a synonym of A. gossypii which was made on the basis of the morphology of a small
number of slide mounted specimens.
2
Determined by A. Francoeur.
3
Determined by D. K. Young.

On young tissues, by road at edge of rocky woods.

On stems below flower buds.

On stems below flowers, by road at edge of rocky woods.

(reared), on stem and among flowers.

Uroleucon gravicorne (Patch)
Erigeron strigosus

Notes

Ant

Plant

Aphid

Table 1. Continued.
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A NEW BOT FLY SPECIES (DIPTERA: OESTRIDAE)
FROM CENTRAL TEXAS
Stephen W. Taber1 and Scott B. Fleenor2

ABSTRACT
The bot fly Cephenemyia albina (Diptera: Oestridae) is described from a
relict pine forest in east-central Texas. This species presumably lives as a
parasitic larva in the throat of white-tailed deer as do its two close relatives
previously reported from both Texas and the Great Lakes region (C. phobifera
(Clark) and C. jellisoni Townsend). Only the adult male is currently known.
____________________
While continuing a biodiversity survey in The Lost Pines forest of eastcentral Texas on 17 April 2004, we encountered a bee-like fly perched on Virginia broom sedge grass, Andropogon virginicus L., at the edge of an ephemeral
pond. The time was late afternoon and the weather conditions were warm and
shifting between cloudy and partly cloudy. We had previously discussed our
failure to encounter any bot fly during years of study in the forests and wetlands
of central Texas, and our initial impression that one had finally been sighted
was confirmed after the specimen was swept from the grass, transferred into a
vial, and identified to family and genus level with the aid of hand lens and
literature (Wood 1987). Consultation of the key to Nearctic Cephenemyia species indicated that the fly cannot be referred to any of the five known species
(Aldrich 1915, Hunter 1915, Townsend 1941, Bennett and Sabrosky 1962, Cole
1969), nor to any of the four Palearctic species (Zumpt 1956, 1965; Grunin
1966). The genus as currently understood comprises a mere eight taxa, one of
these occurring in both the Nearctic and Palearctic regions. The status of a
ninth is uncertain because it was described from the larval stage only (see Bennett
and Sabrosky 1962).
Cephenemyia flies are known as “deer nose bots” because the larval stage
parasitizes the pharyngeal region of members of the deer family in both the Old
and New World. For some time it was believed that hovering females squirt
larvae into the nasal passages of the host but there is reason to believe that they
squirt the maggots onto the muzzle instead, where the tiny inhabitants of the
“larval packet” begin “questing and crawling” until they enter via the mouth, not
the nose (Cogley and Anderson 1981).
Cephenemyia albina Taber and Fleenor, new species
Description. Holotype male (Figs. 1, 2). Head: length 4.0 mm, width 6.0
mm, mouthparts concealed; scape reniform, covered with fine gray and brown
pruinosity and bearing yellowish-white setae; pedicel fan or wedge-shaped, covered with gray and brown pruinosity and numerous yellowish-white setae surrounding a single dark seta located in the central disc of the segment; segment III
reniform, devoid of setae, covered with gray pruinosity, the arista reddish brown
near base but pale translucent throughout the remainder of its length; ground
color of face black but mostly covered by silvery gray pruinosity, clothed with
yellowish-white setae varying from erect to recumbent. Thorax: clad entirely in
yellowish-white setae varying from erect to recumbent except for a small patch
1
Biology Department, Saginaw Valley State University, 7400 Bay Road, University
Center, Michigan 48710.
2
305 W. 35th Street #204, Austin, Texas 78705-1443.
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Figure. 1. Cephenemyia albina; male holotype, left lateral view.

Figure 2. Cephenemyia albina, male holotype: (A) ventral view of sternite 5;
(B) genital capsule; (C) aedeagus.
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of black setae above the insertion of each wing; wing length 11.0 mm, the
anterior half lightly infuscated with smoky brown except for the apical portion,
the remainder of the wing hyaline; haltere dark brown; legs black except for
tarsi which are only a little lighter in color, all femora with basal tuft of
yellowish-white setae, tufts thickest on fore-femur and sparsest on hind-femur, distal portion of each femur with black setae, these also strongest on the
front legs and weakest on the hind legs, tibia bearing mostly black setae but
no tufts of any color. Abdomen: ground color of abdominal tergites black,
dorsum and sides of all tergites covered with yellowish-white setae, no black
bands, tufts, or streaks of any kind or size. Total body length 16.0 mm. The
holotype will be deposited in the entomological collection of Texas A&M University, College Station, Texas (TAMU). The paratypes will be deposited in
the entomological collection of Saginaw Valley State University, University
Center, Michigan (SVSU).
Paratype males. Head: lengths 3.8 mm, 3.5 mm, 3.8 mm; widths 5.0
mm, 5.5 mm, 5.2 mm. Wing: lengths 11.5 mm, 11.0 mm, 12.0 mm. Total body
lengths 15.0 mm, 15.0 mm, 14.5 mm. Coloration similar to the holotype except
that due to the conditions of live capture in the confinement of a Malaise trap
that was checked once per week, many of the dorsal abdominal setae were
rubbed away and are thus missing.
Type Material. HOLOTYPE. Adult male, Bastrop State Park, Bastrop
Co., TX, 17-IV-2004, S. W. Taber and S. B. Fleenor, (TAMU). PARATYPES.
Three adult males, Bastrop State Park, Bastrop Co., TX, 26-IV-2003, S. W.
Taber and S. B. Fleenor, Saginaw Valley State University Insect Collection,
University Center, Michigan.
Distribution. The new species is known only from the Lost Pines forest of
east-central Texas, a relict ecosystem characterized by oaks, loblolly pines, and
sandy, acidic soil.
Biology. Both the female and the larval stages of C. albina remain to be
discovered and the biology is unknown except through solid inferences drawn
from knowledge of its congeners. However, the female sex is more difficult to
find under wild conditions than the holotype male that we stumbled upon and
the three paratypes caught by a Malaise trap in our absence. This appears to be
the first report of deer bot fly capture by this method. The maggot is almost
certainly a parasite of the white-tailed deer, Odocoileus virginianus Zimmermann,
developing through three larval instars within the mammal’s pharynx and throat
pouches before escaping through the nostrils to pupate in soil (Bennett and
Sabrosky 1962).
Both anonymous reviewers remarked that the capture of the holotype
male at the edge of a pond is a notable event because males are typically encountered at summits and other high elevations rather than at low elevations. The
elevation of both capture sites was 171 meters despite the fact that these sites
are separated by 0.5 km of widely-varying relief. We found one “scrape” at the
pond locality, a spot where a male white-tailed deer marked its territory with
scratches in the soil and with secretions from its scent glands. The fly was
swept from grass only a few meters away. One reviewer noted that the late
afternoon encounter of the holotype was also unusual because the activity time
for males is typically late morning to early afternoon. Its capture and significance stimulated the perusal of our accumulated Lost Pines material and only
then did we discover the three males that were caught in our Malaise trap one
year earlier.
Etymology. the specific epithet albina refers to the light coloration of the
species, lighter than any of its Nearctic congeners.

2004

THE GREAT LAKES ENTOMOLOGIST

79

Diagnosis. Thoracic mesonotum lacking transverse band of black hairs
(Fig. 1); Dorsum and sides of abdomen covered by yellowish-white hairs with no
black hairs interspersed among them; Arista pale, nearly translucent.
Remarks. The Diagnosis presented above will distinguish Cephenemyia
albina from all of its congeners in the Nearctic and apparently from its Palearctic congeners as well. Its closest relative is assumed to be Cephenemyia
phobifera (Clark) because these two species are the only members of the genus
either confined or nearly confined to the eastern United States, a distribution
shared by most of the animals and plants of the Lost Pines (Taber and Fleenor
2003). However, the dorsum and sides of the abdomen of C. phobifera are
clothed entirely in black setae, or at most with only a few reddish or yellow
hairs in this region of the body (Bennett and Sabrosky 1962). The opposite
condition obtains for C. albina which is clothed entirely in yellowish-white in
these same areas. Furthermore, the arista of all other Cephenemyia species,
both Nearctic and Palearctic, is described as black or of various shades of
brown except for C. apicata Bennett and Sabrosky and C. pratti Hunter which
have a reddish-yellow arista (Bennett and Sabrosky 1962), whereas the arista
of the new species is much lighter even than these two. It is pale and translucent throughout most of its length. Cephenemyia apicata Bennet and Sabrosky
and C. pratti differ from C. albina even more obviously, as do C. jellisoni
Townsend and C. trompe (Modeer), by the possession of a transverse band of
black setae on the mesonotum. In the New World only C. phobifera and the
new species lack a black band on the mesonotum.
DISCUSSION
The unknown larvae might be discovered by dissecting road-killed deer
(Bennett 1962), females might be discovered by observing deer confined to enclosures (Anderson 1975), and adults of both sexes, including the unknown female, might be secured in numbers if a mating site is located (Catts 1964). If
our males were indeed captured at such sites, then the low elevations and low
relief would be remarkable according to what is currently known about mating
site preferences. The patch of grass where the holotype rested only a few feet
away from a pond was located in lowland, not on high ground where “hill-topping” behavior is known to draw potential mates together. Its wings were ragged,
suggesting that it had eclosed some time before its 17 April capture. Perhaps it
had been searching for females that search in turn for white-tailed deer whose
tracks in the mud identified the pond as a watering hole for the parasite’s host
(Golini et al. 1968, Anderson 1975).
The Lost Pines forest is well-disposed for the discovery of new species
because it is a relict of an ancient ice age expansion that brought the flora and
fauna of the southeastern United States to central Texas before warming trends
forced a general retreat except in those few regions where sandy, water-retaining soil allowed colonists to survive. Here in such an ecosystem we discovered
the Texas long-lipped beetle (Telegeusis texensis Fleenor and Taber), a new species of a family never before recorded from Texas (Fleenor and Taber 2001,
Taber and Fleenor 2003). Several years earlier we encountered a huge population of the rare “Texas beetle” itself (Brachypsectra fulva LeConte), as well as
the first female of that species known to science (Fleenor and Taber 1999, 2000).
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INVESTIGATING THE ECOLOGY OF THE MOUND-BUILDING ANT,
ACANTHOMYOPS CLAVIGER (HYMENOPTERA: FORMICIDAE),
IN RE-CREATED PRAIRIE
Chris E. Petersen1, Ana Krstic1, Judith C. Morgan1, Kenneth McCallum1 and
Renee E. Petersen1

ABSTRACT
Acanthomyops claviger (Roger) (Hymenoptera: Formicidae) forms conspicuous mounds within clumps of big bluestem, Andropogon gerardii, and prairie
dropseed, Sporobolus heterolepsis, within a re-created tallgrass prairie in northeastern Illinois. This study explored the ecology of the nesting ant in the recreated prairie regarding the persistence of colonies, soil characteristics, the
growth of grass clumps, and the species richness of the surrounding flora. Persistence of nests over one year was positively correlated to the diameters of
mounds created by the colonies. Differences in soil moisture at 10 cm depth
were significant over a growing season between grass clumps having nests of A.
claviger and those not. Soil temperature at 10 cm depth over a growing season,
organic fraction of the soil, and above-ground oven-dried biomass of grasses did
not significantly vary based on nest presence. Floral richness was significantly
higher in the vicinity of A. claviger nests than where nests were absent. Benefits
of the ant-grass relationship are unknown, although a commensalistic relationship is at least suggested by the location of nests in grass clumps. The presence
of A. claviger nests appears to have a positive effect on the richness of the surrounding flora, possibly through soil tunneling and seed distribution.
____________________
Acanthomycops claviger (Roger) (Hymenoptera: Formicidae) is one of some
100 species of ants that have been recorded from tallgrass prairie (Trager 1998).
The subterranean ant is thought to feed on excretions of aphids and dead invertebrates (Burrill and Smith 1919). Like other ants of the tallgrass prairie, A.
claviger is not restricted to tallgrass prairie, but can be found in other habitats
such as open field, pasture, and forest where they nest under stones, and in the
soil and logs (Burrill and Smith 1919, Gregg 1944, Talbot 1934). Opportunistic
in habitat, this species has also been observed nesting between soil and an
upper layer of sod, discarded aluminum sheathing, or cinder block (Petersen et
al. 1998).
Within our study site, a re-created tallgrass prairie in northeastern Illinois, A. claviger forms conspicuous nests in clumps of tall grasses that include
big bluestem, Andropogon gerardii Vitman, and prairie dropseed, Sporobolus
heterolepis Gray. The ant adds to the base of the grass clump, frequently elevating the soil surface 10 cm or more. Larger nests concentrate in the upper soil of
the clump as evidenced by removing a few centimeters of soil. However, the
extent of soil penetration by a colony in grass clumps is not known.
Ants that nest in soil, like A. claviger, are known to mix and change the soil
by making it more friable, increasing soil fertility, and modifying the temperature and moisture content (Beattie and Culver 1977, Eldridge and Myers 1998,
Eldridge and Pickard 1994, Wilson 1971). They influence the composition, abundance, and distribution of plant and animal species by dispersing seeds and
consuming living tissue (Culver and Beattie 1983, Handel et al. 1981, Lei 2000,
Lesica and Kannowski 1998, Rissing 1986, Soulé and Knapp 1996, Stiles and
1
Natural and Applied Sciences, College of DuPage, 425 Fawell Blvd., Glen Ellyn, IL
60137.
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Jones 2001). Ant activity has also been related to changes in the biomass of soil
microflora (Anderson and Sparling 1997).
A. claviger was not intentionally introduced to our study site and the significance of its presence on the establishing floral community is not known. In this
study, we investigated the ecology of nesting A. claviger in the re-created prairie
regarding persistence of colonies and relationships of nests to soil characteristics,
the growth of grass clumps, and the distribution of surrounding flora.
STUDY SITE
The Russell R. Kirt Prairie, a 7.1 ha re-created tallgrass prairie established in 1984, is located on the campus of College of DuPage, Illinois (41o45’N,
88o00’W). Kirt (1996) provides a history of and selected chemical measurements taken in 1989 from the site. Re-creation efforts have included planting
some 150 species of forbs and graminoids (Kirt 1996) that are characteristic of
the mesic tallgrass prairie and wetlands that once covered the area (Swink and
Wilhelm 1994). Common grasses in the plot include big bluestem and prairie
dropseed. The re-created prairie has been burned annually since 1987.
MATERIALS AND METHODS
Sampling for this study was limited to 2002 except for locating nests of A.
claviger during the previous spring. Ten stakes were placed in strategic locations during late spring of 2001 and the proximities of nests near each stake
were recorded along with measurements of nest diameter. The diameter did not
necessarily provide a measure of colony size, but a dimensional estimate of the
physical size. The number of nests persisting into late spring of 2002 provided
a measure of nest survival over one year. Nests found again during 2002, as well
as newly discovered nests, were included in the sampling procedures that follow.
Repeated measurements of nests were not assured due to the difficulty in relocating nests amidst vegetation that became increasingly dense through the
summer season.
A grass clump was distinguished as a dense aggregate of tall grasses
separated by at least 20 cm from another grass clump. Soil characteristics
compared between clumps of tall grasses with nests of A. claviger and those
without included moisture content, temperature, and fraction of organic content
at a 10 cm depth of soil. A. claviger worker activity was high at the 10 cm depth
which roughly coincided with the base of the emergent portion of the mound. All
soil measurements were taken from clumps big bluestem and prairie dropseed
having nests of A. claviger, and within 3 m of each of these, a randomly selected
clump of like grass that lacked nests of any ant species.
We were able to locate and repeatedly measure soil moisture and temperature from 60 grass clumps (30 with A. claviger nests and 30 without nests)
six times at roughly 3-wk intervals beginning in mid-May and ending in midSeptember, using an Aquaterr Temp-200 meter (Aquaterr Instruments, Costa
Mesa, CA). Measurements were always taken between 2 pm and 4 pm. Fraction of organic content was determined by taking 10-cm soil cores within grass
clumps during September, oven-drying the soil to a constant weight at 60oC, and
then burning the soil at 600oC for 6 hours within a muffle furnace.
Biotic parameters were selected to test if the presence of A. claviger nests
is associated with differences in floral richness and above-ground growth over a
growing season. During July, counts of plant species were recorded from 1-m2
quadrats having clumps of big bluestem and prairie dropseed that contained
nests of A. claviger, and also from 1-m2 quadrats within 3-m distance that
lacked ant nests but which were otherwise randomly selected. Above ground
biomass was determined by harvesting stems from clumps of big bluestem and
prairie dropseed having nests of A. claviger, and within 3-m distance of each of
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these, a randomly selected clump of like grass that lacked nests. Shoots were
cut at 5 cm height during late September when the grasses senesced. The grass
cuttings were oven-dried to a constant weight at 60oC.
Data analysis - Statistica (StatSoft 2001) was used in all statistical procedures. Spearman-rank correlation was used to test for a relationship between
the five size categories of nest diameters (diameters were categorized according
to intervals of 10 cm beginning with > 0 cm) and the persistence of nests in each.
Repeated measures analysis of variance (ANOVA) was performed for soil moisture and again for soil temperature to test for differences in these measurements between clumps of grasses having A. claviger nests to those without.
Arcsine √xi transformation of moisture content or log10 temperature (oC) was
treated as the dependent factor per ANOVA, sample period served as the withinsubject measure, while grass type and nest presence provided between group
factors. Factorial ANOVAs were used to examine differences in the arcsine √xi
transformation of fraction organic content of the soil at 10-cm depth and for log10
transformed above-ground biomass of grasses. As measurements of the dependent factors (organic content and above-ground biomass of grasses) were not
necessarily taken from the same grass clumps, separate factorial ANOVAs
were performed per factor. One-way between-group ANOVAs were performed to
test for differences in floral richness between 1-m2 quadrats having A. claviger
nests in clumps of big bluestem or prairie dropseed to those lacking nests of A.
claviger. Significance was determined where P < 0.05.
RESULTS
Categorized diameter of 61 A. claviger nests was positively correlated to
persistence over one year (rs = 0.976; df = 3; P < 0.05; Fig. 1). The effects of nest
presence and sample period on soil moisture were significant (Table 1). Differences in soil moisture in clumps of both grass types during spring and early fall,
in addition to that of July for prairie dropseed, were mainly responsible for this
interaction (Fig. 2). Soil temperature did not significantly differ based on the
presence of nests, but did differ according to grass type (Table 2, Fig. 3). Relationships of fraction organic content, above-ground biomass and floral richness
between grass clumps having nests and those not are illustrated in Figure 4.
Factorial ANOVA did not indicate a significant effect of ant presence on either
organic content or above-ground biomass of grasses (Table 3). Floral richness
was significantly higher when nests of A. claviger were present, although no
differences were found according to grass type (Table 4). Of the 22 quadrats
lacking nests of A. claviger, all contained either big bluestem (19 quadrats) and/
or prairie dropseed (8 quadrats).
DISCUSSION
The diameter of A. claviger nests appears important to colony persistence
although the relationship between nest diameter and colony size is unknown.
Larger colonies may penetrate deeper into the soil, allowing the colonies to
escape the cold of the northern Illinois winter. Likewise, increased nest diameter may function to buffer colonies from the cold. Estimation of colony size
through excavation would offer to test these hypotheses. Nevertheless, nests
having small diameters showed a precarious persistence.
Soil moisture was the only physical factor in grass clumps that differed
according to the presence of A. claviger nests. This may be explained by water
runoff as influenced by mounds and increased soil porosity due to mound building and tunneling. Water infiltration rates can be affected by tunneling ants
(Eldridge and Pickard 1994).
Nests failed to show significant relationships to temperature or fraction
organic content of the top 10 cm of soil, two factors which could also influence
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Figure 1. Nest persistence of Acanthomyops claviger over one winter season
according to category of nest diameter. Sample size per nest category beginning
with the smallest size and proceeding to > 40 cm were 6, 23, 18, 8 and 6 nests,
respectively.

Table 1. Repeated-measures ANOVA on arcsin√fraction soil moisture where
presence of Acanthomyops claviger nest and grass type are between groups factors
and sample period is the within-subjects effect.
Effects
Between subjects
Nest presence
Grass type
Nest presence × Grass type
Error
Within subjects
Sample period
Sample period × Nest presence
Sample period × Grass type
Sample period × Nest presence × Grass type
Error

df

F

P

1
1
1
56

15.03
0.01
0.03

0.0003
0.9201
0.8667

5
5
5
5
280

29.93
7.29
5.53
0.72

<0.0001
<0.0001
<0.0001
0.6093
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Figure 2. Percent soil moisture (sample mean ± 95% confidence interval) according
to the presence of Acanthomyops claviger nests in grass clumps and type of grass
per grass clump. Data have not been transformed. With all error df = 56, post-hoc
testing for big bluestem showed significant differences in mean arcsin √soil
moisture according to presence of A. claviger nests during May - early June (F =
11.35) and September (F = 8.36), while like testing for prairie dropseed indicated
significant differences during May-early June (F = 13.17), July (F = 10.68), late
August (F = 5.59), and September (F = 10.64).
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Table 2. Repeated-measures ANOVA on log10 soil temperature at 10 cm depth
where presence of Acanthomyops claviger nest and grass type are between groups
factors and sample period is the within-subjects effect.
Effects
Between subjects
Nest presence
Grass type
Nest presence × Grass type
Error
Within subjects
Sample period
Sample period × Nest presence
Sample period × Grass type
Sample period × Nest presence × Grass type
Error

df

F

P

1
1
1
56

0.30
5.50
0.00

0.5639
0.0223
0.9114

5
5
5
5
280

90.10
0.00
9.30
0.00

<0.0001
0.9997
<0.0001
0.9999

moisture. Although soil temperature has been linked to causing changes in ant
activity (Porter and Tschinkel 1987), our findings fail to indicate that A. claviger
can, conversely, modify the thermal environment of their nests. Insufficient
time for soil development since initial prairie re-creation may have precluded
finding A. claviger-associated effects with regards to organic content. Contrarily, continuous burrowing and soil excavation by A. claviger and other soil-dwelling ants and arthropods of the re-created site may function to thoroughly mix
the soil and prevent the development of soil horizons. Hughes (1991) provides
evidence that continual and progressive tunneling by ants functions to prevent
nutrient accumulations. A lack of heterogeneity in nutrient accumulations can
explain the absence of a difference in above-ground biomass of grasses where
nests were present. The question then becomes whether nests of A. claviger
facilitate the growth of grasses or if grass clumps provide suitable areas for nest
locations. An absence of organic enrichment would support the latter. Regardless, we failed to find evidence that the presence of ant nests harmed the grasses
by reducing organic nutrient availability or above ground biomass, indicating an
ant-grass relationship that is at least commensalistic.
Tunneling activities by A. claviger may function to break up soil, thereby
encouraging seed germination and explaining higher plant diversity around nests.
A. claviger is not known to be granivorous. Hence, the ant would not seem to have
a role in seed distribution. Burrill and Smith (1919) is an original source commonly referenced concerning A. claviger food sources that do not include seeds or
portions of seeds, but they do not provide evidence of how they reached their
conclusions. More study on the feeding habits of A. claviger is warranted to
eliminate the possibility that the species distributes seeds. Perhaps alteration
of moisture content of soil contributes to increases in floral richness, or rather
the presence of colonies has no effect on floral richness but instead floral richness attracts nesting A. claviger queens.
The re-created prairie has been found to be a suitable habitat by A. claviger
as indicated by nests, and their presence appears to be associated with contrasts in the soil moisture of grass clumps and flora richness. More needs to be
known about the basic biology of A. claviger including nest size, soil penetration
by colonies and food sources. Common limiting nutrients such as nitrogen,
phosphorus and potassium, could add to the understanding of the impact of A.
claviger on soil composition and the establishment of the prairie flora.
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Figure 3. Soil temperature at 10 cm depth (sample mean ± 95% confidence interval)
according to the presence of Acanthomyops claviger nests in grass clumps and type
of grass per grass clump. Data have not been transformed.
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Figure 4. (a) Organic fraction of soil, (b) above ground biomass, and (c) floral
richness (number of species per m2) according to the presence of Acanthomyops
claviger nests. Sample means ± 95% confidence intervals are provided. Data have
not been transformed. BB = big bluestem and DS = prairie dropseed.
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Table 3. Factorial ANOVAs testing the effect of Acanthomyops claviger nest
presence on (a) organic content, and (b) above-ground biomass of grasses.
Effects

df

F

P

1

0.30

0.5639

Grass type

1

5.50

0.0223

Nest presence × Grass type

1

0.00

0.9114

(b) Log10 gram above-ground biomass of grasses/dm2 in the clump
Between subjects
Nest presence
1
0.54

0.4648

(a) Arcsin√fraction organic content
Between subjects
Nest presence

Error

56

Grass type

1

0.01

0.9047

Nest presence × Grass type

1

0.47

0.4942

Error

66

Table 4. One-way ANOVAs testing for differences in species richness according to
presence of nesting Acanthomyops claviger or grass type.
Effects

df

F

P

(a) Quadrats having nests in clumps of big bluestem compared to those lacking
nests.
Nest presence
1
5.49
0.0239
Error
42
(b) Quadrats having nests in clumps of prairie dropseed compared to those
lacking nests.
Nest presence
1
28.64
<0.0001
Error
36
(c) Quadrats having nests in clumps big bluestem compared to those having nests
in clumps of prairie dropseed.
Grass type
1
3.13
0.0855
Error
36
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BEHAVIOR AND ACTIVITY PATTERNS OF THE BLACK SCAVENGER
FLY, SEPSIS PUNCTUM (DIPTERA: SEPSIDAE),
NEAR A PERMANENT DUNG SOURCE
Beth E. Leuck1

ABSTRACT
The behavior of the black scavenger fly Sepsis punctum (L.) (Diptera:
Sepsidae) was studied on satellite resource (dung) patches established near a pig
pen. Flies were most numerous on the patches when ambient temperature and
light conditions were high. Females were commonly found on the patches and
males occupied boards surrounding the patches where they displayed vigorously
to other males and females. Approximately four times as many females as males
occurred on the patches. Females were larger than males, and paired males were
larger than unpaired males. Males did not exhibit precopulatory guarding as
reported in Sepsis cynipsea (L.) and European populations of S. punctum, and
copulatory encounters appeared to be brief. The permanency of pig dung utilized
by this population of S. punctum compared to the transience of cow pats utilized
by S. cynipsea may influence differences in sex ratios, precopulatory guarding,
copulation duration, and male aggressive behavior in the two species.
____________________
Flies of the family Sepsidae (order Diptera) commonly inhabit mammalian feces (Steyskal 1987). Sepsids are small (2-6 mm in length), dark, shiny
flies that characteristically flip their wings when walking (Steyskal 1987). Females oviposit in dung, and both larvae and adults feed on dung (Meier 1996).
Many species are sexually dimorphic, and males have enlarged bristles on the
forelegs used to grasp the base of females’ wings during copulation (Steyskal
1987, Allen and Simmons 1996, Blanckenhorn et al. 1998).
The field behavior of only one species, Sepsis cynipsea (L.), a specialist on
cow dung, is relatively well studied (Allen and Simmons 1996; Blanckenhorn et
al. 1999; McLachlan and Allen 1987; Parker 1972a, 1972b; Ward 1983; Ward et
al. 1992). Both sexes arrive soon after deposition. Many males arrive so there is
a high degree of competition for access to females (Parker 1972a). A male climbs
on a female’s dorsum prior to oviposition and adopts a “passive phase” while the
female oviposits (Parker 1972a). The female then walks off the dung into the
surrounding vegetation where the male copulates with her (Parker 1972a, 1972b).
Males with symmetrical features are better able to clasp females than are asymmetrical males and are thereby indirectly selected for by females (Allen and
Simmons 1996, Blanckenhorn et al. 1998). Larger males also are more successful
at clasping females (Parker 1972a, 1972b; Ward 1983; Blanckenhorn et al. 1998),
and there is evidence that large body size is highly heritable and indicative of
“good genes” in males (Blanckenhorn et al. 1998, Blanckenhorn et al. 2004).
Unlike S. cynipsea, Sepsis punctum (L.) is a fecal generalist, having been
reported on the dung of many mammal species, on carrion, and on rotting vegetation (Meier 1996). The species seems to prefer moister conditions than S. cynipsea
because it is rarely found in dry pastures (Meier 1996). Parker (1972a) and
Schulz (1999) reported precopulatory guarding in S. punctum in Europe, but Schulz
(1999) did not observe precopulatory guarding in North American populations of
S. punctum. European males are dimorphic with larger males mounting females
on dung while smaller males wait in the surrounding vegetation to intercept
1
Department of Biology, Centenary College of Louisiana, Shreveport, LA 71104,
E-mail: bleuck@centenary.edu.
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females (Meier 1996). “Take-overs” by large males of females clasped by small
males are common (Meier 1996). Large males may establish territories on dung
and spend much of their time attempting mountings or take-overs of females
arriving to oviposit in the dung (Meier 1996). Although both S. punctum and S.
cynipsea males compete for females, S. punctum males appear to be more aggressive than S. cynipsea during intrasexual encounters (Parker 1972a, Meier 1996).
Observations of S. punctum behavior have been reported in the literature
but no field studies have been conducted on North American populations. The
purpose of this study was to quantify several aspects of the ecology and behavior
of a North American population of S. punctum.
METHODS
A population of S. punctum living in and around a pig pen located at the
Central Michigan University Biological Station on Beaver Island, MI, was monitored during the summer months of 1996 and 1997. Three pigs have inhabited
the 10m x 6m pen from May until September every year since 1990. The presence of S. punctum was noted in 1992. Adults, which hibernate during the
winter (Meier 1996), have appeared on pig dung and wire fencing of the pen and
in the surrounding vegetation by mid-May every year since 1992.
Because of the difficulty of studying small flies in a pen with three pigs, I
created five satellite resource patches within 5 m of the periphery of the pen,
four to observe fly behavior and a fifth to sample for moisture content. Each
patch consisted of approximately 700 ml of moist pen substrate (a mix of dung,
dead vegetation, food, and sand) deposited in the center of a 1m × 1m plywood
board. A fresh patch was placed on each board every morning before observations began and was left undisturbed for the remainder of the day. The small
area occupied by the patch and large area occupied by the board allowed for
unobstructed observations of flies attracted to these patches.
Patches were established between 7:30 am and 8:30 am on 28 days from
25 May to 29 July over 1996 and 1997. Observations were made at the four
patches from one to six times on a given day, usually one or two hours apart.
During an observation period I recorded the time, light intensity, relativity humidity and temperature on the board. Because the pig pen and boards were
intermittently shaded by surrounding trees, light intensity, relative humidity
and temperature were partially dependent on ambient shade conditions. A
sample was removed from the fifth patch during each observation period, and
moisture content was determined by weighing the sample, drying it for 48 h at
105°C, and reweighing the sample.
During each observation period I noted the number of S. punctum males
and females on each dung patch and board. Females could usually be distinguished from males by their larger size, swollen abdomens, slower movement,
and lack of display behavior. Males had thin, curved abdomens and moved and
displayed vigorously. When individuals on the patches were too numerous to
count accurately I counted the number of flies on one quarter of the patch and
multiplied by four for an estimated total.
Behavior of both sexes on the satellite resource patches and in the surrounding vegetation was recorded and quantified using The Observer behavioral
software. Males were observed for 50 3-min periods, and a focal male’s behavior
was recorded during each 3-min period. The focal male often changed during an
observation period because the original male flew off, but the behavior of only one
male was recorded at a time. Behavioral categories recorded included sitting,
walking, grooming, displaying, and fighting. Twenty-five observations were done
on males on the boards and 25 observations on males in the vegetation surrounding the pig pen. Females were observed for 45 3-min periods. Behavioral categories recorded included sitting, walking, shaking the abdomen (usually when a

94

THE GREAT LAKES ENTOMOLOGIST

Vol. 37, Nos. 1 & 2

male was nearby), shaking a male from the dorsum, displacing another fly, and
ovipositing. Again, the focal individual sometimes changed if the fly under observation flew off. Fifteen observations were done on females on patches, 15 on
females on boards, and 15 on females in the vegetation surrounding the pig pen.
Sweep-netting was done in the surrounding vegetation on several occasions,
and I also captured paired flies throughout the study period. Flies were preserved
in 70% ethanol, and their sex was noted and wing length was measured using an
ocular micrometer. Under the microscope, enlarged bristles on the forelegs of
males were readily visible. Females lacked these wing clamps, so the characteristic was used to confirm the sex of measured specimens. For this study the wing
lengths of 67 unpaired females, 60 unpaired males, and 25 pairs were measured.
Data on wing length, behavior, and numbers of males and females on patches
and boards were analyzed using the statistical and graphing software packages
StatMost 32 from DataMost Corporation and ProStat for Windows from Poly
Software International. For the purpose of analysis the times at which observations took place were pooled by the hour in which they occurred yielding 13 time
periods ranging from 8:00 am – 8:59 am and 8:00 pm – 9:00 pm EDT.
RESULTS
The number of males and females on both patches and boards was positively correlated with ambient temperature and light conditions but not correlated with time of day, humidity conditions, or age of patch (soil moisture content) (Spearman rank correlation, r = 0.58, P < 0.001 for temperature; r = 0.59, P
< 0.001 for light). The highest temperature and light conditions tended to occur
near mid-day, so there were more flies on patches and boards between 12:00 pm
and 4:00 pm than at other times (Fig. 1). Flies were more common in late June
and early July, and their numbers decreased in late July (Fig. 2).
Females were more numerous than males at the satellite resource patches
at all times of the day (Fig. 1). The differences were especially pronounced
during the middle of the day when the total number of flies was high. Although
females were always more numerous than males, the number of males and
females on or near patches became less equitable later in the summer. Female
numbers remained high while the number of males decreased at the end of June
(Fig. 2). When compared to an expected 1:1 sex ratio, the observed data were
highly significantly different (χ2 = 2480.7, P < 0.0001), but they did not vary from
a 1:4 ratio (χ2 = 0.2, P = 0.66). On the other hand, the sex ratio among flies swept
from the vegetation surrounding the pig pen did not differ from a 1:1 ratio (n =
127, χ2 = 0.19, P = 0.66).
The two sexes maintained different spatial distributions. Males were
rarely found on patches regardless of ambient conditions but were instead located on the boards (Fig. 3). Differences between the number of males on and off
patches were highly significant during all observation periods (n = 28 days;
Mann-Whitney U-test, P < 0.001). In fact, usually no males were found on the
dung patches. Even when the population of S. punctum on patches was large,
such as in June and early July and during mid-day hours (Fig. 1), males were no
more common on patches than when the population was smaller.
Females were found significantly more often on patches than on the boards
(Fig. 3; n = 28 days; Mann-Whitney U-test, P < 0.001). These differences were
noticeable in all ambient conditions, but particularly during the middle of the
day. At 1400, there were, on average, five times as many females on patches as
on boards (12.3 females per patch vs. 2.5 females per board).
Males on the boards and in the vegetation surrounding the pig pen spent
15-20% of their time displaying to conspecifics (Table 1). This display consisted
of walking toward another fly while rapidly vibrating the wings and swinging
the abdomen from side to side. If the conspecific did not fly away, the displaying
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Figure 1. Average number of S. punctum males and females observed at a satellite
resource (dung) patch at different times of the day. Four patches were established
on 1 m × 1 m boards near a pig pen. Significant differences between the number of
males and females at a given time (Mann-Whitney U tests) are marked with
asterisks. Vertical lines represent standard errors.

Figure 2. Average number of S. punctum males and females observed at a satellite
resource (dung) patch on different dates. Four patches were established on 1 m × 1
m boards near a pig pen. Significant differences between the number of males and
females on a given date (Mann-Whitney U tests) are marked with asterisks.
Vertical lines represent standard errors.
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Figure 3. Comparison of the average number of males and females on and off
satellite resource (dung) patches. Four patches were established on 1 m × 1 m
boards near a pig pen. P values of Mann-Whitney U tests are listed above the
categories compared to each other. Vertical lines represent standard errors.

fly stopped walking and continued to swing its abdomen and vibrate its wings.
If the challenged fly was a male, he either displayed, which often ended with
both flies grappling on the substrate until one flew, or he turned away from the
challenger and raised his abdomen prior to flying. The “winner” of the contest
remained on the leaf or portion of the board and walked rapidly around on the
substrate. If the challenged fly was a female, she shook her entire body from
side to side, which caused the male to pause his display. If the female stopped
shaking, the male resumed his display. This exchange usually continued for five
or six bouts until the male jumped on the female’s dorsum. The female then
usually flew off and the male continued patrolling the substrate. Patrolling
(walking) consumed 51% of a male’s time on the board or in the vegetation
surrounding the pig pen (Table 1).
Females were not as active as males; they spent up to 84% of their time
sitting on the patch, board, or vegetation, or ovipositing on the patch (Table 1).
They exhibited little aggression toward conspecifics (“displace” in Table 1), and
their only display was shaking in response to males’ displays (Table 1). Shaking was more common on the board where male numbers were higher than they
were in the vegetation or on patches (Table 1).
Wing lengths of 85 males and 92 females were compared as an indicator of
body size. Females had significantly longer wings than males (mean female
wing length = 2.91 ± 0.26 mm; mean male wing length = 2.73 ± 0.27 mm; MannWhitney U test, P < 0.001). Single (unpaired) males had a mean wing length of
2.67 ± 0.28 mm, and paired males had a mean wing length of 2.85 ± 0.22 mm.
These lengths were significantly different from each other (Fig. 4; Mann-Whitney
U test, P = 0.006). Unpaired vs. paired females showed no difference in wing
length (Fig. 4; mean length of unpaired females = 2.89 ± 0.24 mm; mean length
of paired females = 2.95 ± 0.28 mm; Mann-Whitney U test, P = 0.18), and paired
males had wing lengths similar to all females (P = 0.12).
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Table 1. Percent time spent in each recorded activity by S. punctum males and
females on plywood boards, on satellite resource (dung) patches on the boards, and
in vegetation surrounding a pig pen. Males were observed for 150 min and females
for 135 min. Males were not observed on patches.
Males

Females
On
boards

In
vegetation

Sit

20.8

20.0

Sit

52.9

76.5

83.9

Walk

51.9

51.1

Walk

21.3

17.5

14.4

Groom

2.2

7.5

Shake

0.2

5.3

1.1

Display

19.6

14.6

Shake off male

0.0

0.5

0.5

5.5

6.7

Displace

0.1

0.2

0.1

Oviposit

25.5

0

0

Fight

On
dung

On
boards

In
vegetation

Figure 4. Average wing length in mm for males and females captured singly or
paired with a member of the opposite sex. There was a significant difference in
wing length between single and paired males but not in females (Mann-Whitney U
test). P values are listed above the compared categories, and sample sizes are listed
above each bar. Vertical lines represent standard errors.
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Of 9002 flies counted, only 18 pairs were observed at the satellite resource
patches. Five of these pairs (28%) were seen on patches, and 13 pairs (72%)
occurred on boards. Another seven pairs were captured from the vegetation
surrounding the pig pen for a total of 25 pairs. One copulation event was recorded on video; the pair spent 13.1 s in copula. The male jumped on the female’s
dorsum and remained there for 0.6 s. The female shook violently and succeeded
in removing the male from her dorsum, although she dragged him around for
another 12.5 s still presumably attached to her by his genitalia. Both flies then
separated, and the male displayed to the female while the female shook her
abdomen in response to the male’s displays.
DISCUSSION
A positive correlation of number of flies on dung patches with ambient
temperature has also been observed in S. cynipsea by Blanckenhorn et al. (1999).
Laboratory studies indicate that higher ambient temperatures lead to decreased
larval development time, longevity and adult body size among S. cynipsea, but
higher temperatures also lead to greater sexual dimorphism in body size between
males and females (Blanckenhorn 1997). If development time is shortened by
higher ambient temperatures, then as temperatures increase throughout the summer, more cohorts will visit patches simultaneously, which would explain the
increase in total number of S. punctum observed on satellite resource patches in
late June and early July. However, it does not explain the rapid decrease in the
number of these flies during July. Ambient temperatures were still high and
remained high through August. Blanckenhorn (1997) and Blanckenhorn et al.
(1999) observed a decrease in S. cynipsea numbers in August, which correlated
with a decrease in ambient temperature. Blanckenhorn et al. (1999) found no
variation in clutch size in S. cynipsea over the course of their study (June – September) and were only able to correlate a decline in fly numbers with a decline in
ambient temperature. The S. punctum population in my study seemed to have
decreased for reasons other than ambient temperature changes, but these reasons are unknown. The species richness of dipterans on the dung in the pig pen
increased during July, so it may be that the decline in S. punctum was due to
interspecific competition among various dung-utilizing fly species.
Sepsis cynipsea, a specialist on cow dung, tends to desert cow pats as they
age and dry during the course of a day (Parker 1972a, Ward 1983, Blanckenhorn
et al. 2000a). Parker (1972a) found that the number of S. cynipsea males decreased from approximately 175 to 75 in the first hour after dung deposition,
and the arrival rate of females decreased from approximately 1.4 per min to
fewer than 0.2 per min over the same period. Sepsis punctum does not show the
same trend in this study. Even though the experimental patches lost an average
of 14.8% of their moisture content over the course of a day, the number of black
scavenger flies on patches did not correlate with this change in resource quality.
Because S. punctum is a generalist (Meier 1996), it may tolerate a wider range
of dung moisture than S. cynipsea.
Sepsis punctum males were more frequently found on boards than they
were on dung patches, but females tended to congregate on the patches. Parker
(1972a) reported a similar distribution of S. cynipsea males, with the highest
percentage of males in a zone 0 to 10 cm from the edge of the cow pat. Parker
(1972a) found approximately 17% of S. cynipsea males on a cow pat, but only 6%
of S. punctum males were found on patches in this study. Also, most of the
females on dung in Parker’s study were carrying males on their dorsa, but I
observed mostly unescorted females on patches. Parker did not record numbers
of unescorted (single) females during his study because of difficulty distinguishing them from swarming males at a cowpat (Parker 1972a).
Populations of S. cynipsea are male-biased (Parker 1972a, Blanckenhorn et
al. 1999, Blanckenhorn et al. 2000a), but the sex ratio of the S. punctum population
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around the satellite resource patches in this study was highly skewed in favor of
females (1:4 ratio). Schulz (1999) reported similar female-biased populations of
S. punctum in Arizona and Idaho. The skew associated with patches in this study
was not indicative of the general S. punctum population because the sex ratio of
flies swept from the vegetation surrounding the pig pen did not differ from a 1:1
ratio. The sex ratio of flies on patches and boards may have been skewed in favor
of females due to differences in the aggressive behavior of males and females. The
density of females on patches was high due to a lack of female-female interactions, but high levels of male aggression led to a reduced number of males on the
boards at any given time because males chased each other away. Blanckenhorn et
al. (2002) reported that S. cynipsea males rarely exhibited any aggressive behavior toward each other, unlike the S. punctum males in this study. This lack of
aggression in S. cynipsea could explain the different sex biases seen in populations of S. cynipsea and S. punctum; S. cynipsea males are not chased off by other
males so their numbers at dung sources are higher.
Although the location and numbers of males and females around dung
sources and male-male aggression appear to differ between S. cynipsea and
S. punctum, size relationships of the sexes do not. Females of both S. cynipsea
and S. punctum are larger than males (Parker 1972b, Ward 1983, Allen and
Simmons 1996, Blanckenhorn 1997, Martin and Hosken 2002, Mühlhäuser
and Blanckenhorn 2002) so females are capable of accepting or rejecting
mates. To reject a male that has mounted her, a female sepsid shakes
vigorously from side to side (Parker 1972a, 1972b; Ward et al. 1992; Allen
and Simmons 1996; Blankenhorn et al. 2000b). Sepsis cynipsea females that
shake the longest and most vigorously are most likely to dislodge a male
that has mounted them (Ward et al. 1992). Larger males may have higher
reproductive success because they can better grip the females’ wings during
shaking (Ward 1983, Allen and Simmons 1996, Blanckenhorn et al. 2000b).
Males’ ability to remain clasped to a female may be particularly important
in sepsid populations that exhibit escorting (precopulatory guarding). Schulz
(1999) found that males in an escorting population of S. punctum were significantly larger than females, but in nonescorting populations there was no
difference in size between males and females. Although the population of S.
punctum in this study appeared to be primarily nonescorting, males were
significantly smaller than females based on wing length. However, there
was no significant difference in wing length between females and mounted
males, implying that larger males were more successful at mounting females than were smaller males.
The 18 pairs of escorting flies found on the satellite resource patches during
the study comprised only 0.4% of all dung flies observed. Only five pairs were seen
on patches. Observations of S. punctum in the vegetation surrounding the pig pen
indicated that escorting behavior was a rare phenomenon in this population of S.
punctum. Only seven pairs of flies were captured in the vegetation during the
study, and 225 min of focal-animal observations yielded only one instance of
copulatory behavior. The rarity of paired flies on the satellite resource patches, in
the pig pen and in the surrounding vegetation, and the single brief copulation
event captured on video suggest that S. punctum has an extremely short malefemale association time. Schulz (1999), who also studied nonescorting populations of S. punctum, stated that nonescorting flies have lower levels of male-male
competition than escorting populations in which escorting males are constantly
challenged by rivals at oviposition sites. She believed there has been little selection for “specialized male competitive behaviours” in nonescorting populations
(Schulz 1999). However, in the population of S. punctum that I studied, males
demonstrated competitive behavior in the form of visual displays. In spite of the
apparent female-biased sex ratio on the satellite resource patches, males were
highly aggressive toward each other and spent approximately one-fifth of their
time displaying to and fighting with potential competitors.

100

THE GREAT LAKES ENTOMOLOGIST

Vol. 37, Nos. 1 & 2

Schulz (1999) suggested that because populations of nonescorting S. punctum are female-biased around oviposition sites, males may be searching for females at other locations in the environment. However, no flies were ever observed
at two compost piles 10 m from the pig pen or on flowering plants [mostly Chrysanthemum leucanthemum (L.) and Silene vulgaris (Moench)] in the vicinity of the
pig pen in spite of checking both locations every day that observations were made.
Although the sex ratio of flies on the satellite resource patches was 1:4, the sex
ratio of flies in the vegetation surrounding the pig pen was approximately 1:1. If
male association with a female is very brief, as indicated by the one observation of
copulatory behavior made during this study, then more frequent contact among
unpaired flies occurs than in a population where males have prolonged guarding of
females. Aggressive displays toward other males may improve a male’s chance of
copulating with a female by removing competitors from the vicinity and have
therefore been selected for in this population of S. punctum. It would be interesting to investigate changes in male aggressive behavior at different times of the
day to determine if males adjust their behavior to fluctuating numbers of potential mates and competitors.
All detailed studies of sepsid dung flies in the literature have concentrated on the behavior and life history characteristics of S. cynipsea, which
utilizes cow dung. Cow pats are relatively small, ephemeral resources (Mohr
1943). Observations indicate that both male and female S. cynipsea arrive
within a few minutes of deposition, reach peak numbers in less than an hour,
then decline as resource quality decays (Parker 1972a, Ward 1983,
Blanckenhorn et al. 2000a). Sepsis cynipsea individuals inhabiting cow pastures must skip constantly from one resource patch to another to obtain matings
and/or oviposition sites. On the other hand, the pig dung in this study was a
permanent resource during the S. punctum mating season. Although I used
satellite resource patches to observe individuals, the dung in the pig pen was
a constant for the population of black scavenger flies around the pen. The
dependability of the critical resource needed by females for oviposition may
have contributed to the presence of competitive display behavior by males.
The predictability of the location of females was high, making it unnecessary
for males to search widely for females. Instead, males congregated near a
single oviposition site where the close proximity of males to each other led to
strong male-male competition in the form of aggressive visual displays and
fighting. Therefore, even though North American populations of S. punctum
appear to be nonescorting, males may exhibit aggressive behavior depending
on local habitat conditions. The S. punctum populations studied by Schulz
(1999) were found on cow dung or cow dung bait, which may have led to different behavioral responses by males than those observed in this population,
which lives near a permanent dung source.
In conclusion, the population of S. punctum in this study is characterized
by a highly female-biased sex ratio at the oviposition site, no precopulatory
guarding, brief copulation, and aggressive visual displays by males. These
traits may be correlated with local habitat conditions that favor the congregation of females around a permanent dung source which in turn attracts males to
compete for access to females.
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COLEOPTERA (CERAMBYCIDAE, CLERIDAE, LANGURIIDAE)
OVERWINTERING IN STEMS OF WISCONSIN PRAIRIE PLANTS
Andrew H. Williams1

ABSTRACT
Stem samples of 20 native species of prairie plants were collected in late
September, caged separately and kept outdoors over the Wisconsin winter. The
samples were then brought into the lab and animals produced from each plant
species were inventoried. Certain of the Coleoptera so produced (Acropteroxys
gracilis, Dectes sayi, Enoclerus rosmarus) are reported here.
____________________
In an effort to understand the level of risk of harm to native biodiversity
inherent in various prairie management techniques, especially the use of fire
outside the growing season, an inventory of the animals overwintering in the
standing dead stems of prairie plants was conducted. The materials and methods of inquiry, the systematic and ecological diversity of the animals produced,
the diversity of life stages found to use these stems and important implications
for prairie conservation were reported by Williams (1999). Mordellidae so produced were reported by Lisberg and Young (2003). All other adult beetles determined to species — Acropteroxys gracilis Newman (Languriidae), Dectes sayi
Dillon and Dillon (Cerambycidae) and Enoclerus rosmarus (Say) (Cleridae) —
are reported here (Table 1) with their food plant records.
Plants and beetles were determined by the author. Plant nomenclature
follows Gleason and Cronquist (1991). Beetle specimens were deposited in the
Insect Research Collection at the University of Wisconsin - Madison.
ACKNOWLEDGMENTS
This research could not have been done without the support of D. Young
and the Entomology Department of University of Wisconsin - Madison. Funding
was provided by The Prairie Enthusiasts, Lois Almon Small Grants Program,
Natural History Museums Council of the University of Wisconsin - Madison,
Citizens Natural Resources Association of Wisconsin, Wisconsin Department
of Natural Resources, U. S. Fish and Wildlife Service and several private donors. I am also grateful for the assistance of R. Christoffel, D. Mahr and P.
Pellitteri.
LITERATURE CITED
Gleason, H. A. and A. Cronquist. 1991. Manual of vascular plants of northeastern
United States and adjacent Canada. 2nd. ed. N. Y. Botanical Garden, Bronx, NY.
910 pp.
Lisberg, A. E. and D. K. Young. 2003. Annotated checklist of Wisconsin Mordellidae
(Coleoptera). Insecta Mundi 17(3-4): 1-8.
Williams, A. H. 1999. Fauna overwintering in or on stems of Wisconsin prairie forbs.
pp. 156-161. In: J. T. Springer (ed.), Central Nebraska loess hills prairie, 16th No.
Am. Prairie Conf. Proc. Dept. of Biology, University of Nebraska, Kearney, NE.

1

Department of Entomology, University of Wisconsin, Madison, WI, 53706.

2004

THE GREAT LAKES ENTOMOLOGIST

103

Table 1. Samples of stems of 20 native prairie plants were collected in late September, caged and overwintered outdoors in Wisconsin. They later produced the
following numbers of arthropod species and adults of beetles Acropteroxys gracilis
(A), Dectes sayi (D) and Enoclerus rosmarus (E).
Plant Family and Species
Asclepiadaceae
Asteraceae

Clusiaceae
Fabaceae
Gentianaceae
Scrophulariaceae
Verbenaceae

Asclepias incarnata
Aster novae-angliae
Eupatorium maculatum
Eupatorium perfoliatum
Helenium autumnale
Helianthus grosseserratus
Helianthus tuberosus
Heliopsis helianthoides
Liatris pycnostachya
Rudbeckia laciniata
Silphium perfoliatum
Solidago canadensis
Solidago gigantea
Vernonia fasciculata
Hypericum pyramidatum
Baptisia lactea
Gentiana andrewsii
Pedicularis lanceolata
Veronicastrum virginicum
Verbena hastata

Number of
Arthropod
Species

Beetles

0
14
17
17
27
9
12
16
20
31
23
20
10
13
10
14
21
18
18
0

—
E
A, D, E
A
A, E
E
—
—
E
E
E
E
—
E
E
E
—
E
E
—
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BOOK REVIEW
The Orthoptera of Michigan– Biology, Keys, and Descriptions of
Grasshoppers, Katydids, and Crickets by Roger G. Bland, 2003.
Michigan State University Extension Bulletin E-2815, 220 pp.,
ISBN 1-56525-017-6, $ 26.95.

Michigan has a long history of entomologists interested in the Orthoptera
fauna of the state, and T.H. Hubbell and I.J. Cantrall had published several
papers on the Orthoptera of various parts of the state, as well as state-wide lists.
Later on, R.D. Alexander contributed a paper on the singing insects (primarily
Orthoptera). However, with all of these earlier efforts, there was no one volume
that one could turn to and find distribution information, ecological information as
well as identification aids. Roger Bland’s book on the Orthoptera of Michigan is
welcomed, not only as a reference work for non-specialists, but also as a valued
culmination of the earlier efforts that so many records are based upon.
Fully illustrated, The Orthoptera of Michigan, has color photographs of all
of the 137 species covered in the book, as well as distribution maps and figures
for the keys. Although the photographs are clear (but on the small side) my
preference would have been for color illustrations that clearly show the salient
features that help one identify the species. The species accounts are well-laid
out, with habitat and behavioral information. I find that it is an easy book to
use, with a nice page layout that facilitates browsing for information. The
sections on general biology and specific biology of each group of Orthoptera are
informative and well referenced. Although a short description is provided for the
songs of the species that can be recognized by their acoustic behavior, it assumes that one has some familiarity with them. Bland does provide information on web-based resources for the songs, and I suppose the only alternative
would have been to include a CD with the species’ songs included.
My only other criticism of the book is a stylistic one – since a lot of nonspecialists will be using the book, it would have been nice to present the keys in
a tabular form, with character states of the diagnostic parts shown in a table.
This allows one to look at all of the possibilities with one look, greatly aiding
identification. However, the traditional key certainly will allow one to identify
a specimen, albeit at a much slower pace. The References section is quite useful
and subdivided into general references, Orthoptera of Michigan, Orthoptera of
other states and regions, and Internet references. The glossary is quite complete, and will be useful for many readers.
The Orthoptera of Michigan is certainly a welcome addition to a faunal
reference body of work for Michigan and the Great lakes region. It will aid
anyone interested in Orthoptera to identify them and learn more about their
biology and distribution. The book is spiral bound for ease-of-use, so it lies flat
when being used. It belongs on the shelf of any field naturalist that works with
insects, as Orthoptera are certainly some of our larger and more numerous
denizens of field and woodlands. Nature centers should also have copies on
hand – for users, and in the gift shops! The price is quite reasonable too, and for
those that may only need to refer to it on occasion, you can view a pdf version of
the book online, at http://web2.msue.msu.edu/bulletins/Bulletin/PDF/E2815.pdf.
Obviously the file is optimized for viewing on screen, and not for printing.
Mark O’Brien
Insect Division, Museum of Zoology
University of Michigan
Ann Arbor, MI 48109-1079.

