
Vol. 22, No. 4 Winter 1989 


THE 


GREAT LAKES 

ENTOMOLOGIST 


PUBLISHED BY 

THE MICHIGAN 

ENTOMOLOGICAL 


SOCIETY 




THE GREAT LAKES ENTOMOLOGIST 


Published by the Michigan Entomological Society 


Volume 22 No.4 

ISSN 0090·0222 

TABLE OF CONTENTS 

An overview of the Heteroptera of Illinois 
J.E. McPherson .......................... . 177 


Distribution and biology of the sphecine wasps of Michigan 
(Hymenoptera: Sphecidae: Sphecinae) 

Mark F. O'Brien ............... .... . .................. . 199 

Index to Volume 22 219 

COVER ILLUSTRATION 

Aradus acutus Say (Heteroptera: Aradidae) 

Photograph by Steven J. Taylor 


PUBLICATION DATES 

Volume 21, Number 4 30 January 1989 
Volume 22. Number 1 15 May 1989 
Volume 22, Number 2 24 August 1989 
Volume 22, Number 3 22 November 1989 



THE MICHIGAN ENTOMOLOGICAL SOCIETY 

1988-89 OFFICERS 

President Phil Watson 
President-Elect Richard J, Snider 
Executive Secretary M, C. Nielsen 
Journal Editor Mark F, O'Brien 
Newsletter Editor Robert Haack 

The Michigan Entomological Society traces its origins to the old Detroit Entomological Society and was 
organized on 4 November 1954 to ", , , promote the science of entomology in all its branches and by all feasible 
means, and to advance cooperation and good fellowship among persons interested in entomology," The Society 
attempts to facilitate the exchange of ideas and information in both amateur and professional circles, and encourages 
the study of insects by youth, Membership in the Society, which serves the North Central States and adjacent 
Canada, is open to all persons interested in entomology, There are four paying classes of membership: 

Student (including those currently enrolled as college sophomores)--annual dues 84,00 
Active-annual dues $8,00 
Institutional-ilnnual dues $20,00 
Sustaining-annual contribution $25,00 or more 
Life-$ I 60,00 

Dues are paid on a calendar year basis (Jan, I-Dec, 31), 

Memberships accepted before July 1 shall begin on the preceding January I; memberships accepted at a later date 
shall begin the following January I unless the earlier date is requested and the required dues are paid, All members 
in good standing receive the Newsletter of the Society, published quarterly, All Active and Sustaining Members 
may vote in Society affairs, 

All dues and contributions to the Society are deductible for Federal income tax purposes, 

SUBSCRIPTION INFORMATION 

Institutions and organizations, as well as individuals not desiring the benefits of membership, may subscribe to 
'- The Great Lakes Entomologist at the rate of $15,00 per volume, The journal is published quarterly; subscriptions 

are accepted only on a volume (4 issues) basis, Single copies of The Great Lakes Entomologist are available at 
$4,25 each, with a 20 percent discount for 25 or more copies sent to a single address, 

MICROFILM EDITION: Positive microfilm copies of the current volume of The Great Lakes Entomologist will 
be available at nominal cost, to members and bona fide subscribers of the paper edition only, at the end of each 
volume year, Please address all orders and inquiries to University Microfilms, Inc., 300 Zeeb Road, Ann Arbor, 
Michigan 48106, USA, 

Inquiries about back numbers, subscriptions and Society business should be directed to the Executive Secretary, 
Michigan Entomological Society, Department of Entomology, Michigan State University, East Lansing, Michigan 
48824, USA, Manuscripts and related correspondence should be directed to the Editor (see inside back cover), 

Copyright © 1989, The Michigan Entomological Society 



1989 THE GREAT LAKES ENTOMOLOGIST 177 

AN OVERVIEW OF THE HETEROPTERA OF ILLINOIS 

J. E. McPherson l ,2 

ABSTRACT 

A key to adults of all heteropteran families known to occur in Illinois is presented 
together with general information on the biologies of these families. Also included are 
general references on Heteroptera and on individual families, particularly if those 
references involve studies of fauna that were conducted in Illinois, adjacent states, or 
nearby parts of Canada. 

The Heteroptera (true bugs) is a large insect order that occurs worldwide and is 
represented in America north of Mexico by about 45 families. Of these, 36 are known to 
occur in Illinois. The order is a well defined group characterized by (1) a segmented beak 
that arises from the front of the head and (2) wings that, when present and well developed, 
lie flat on the abdomen with the first pair usually leathery basally and membranous 
distally. In the closely related Homoptera (cicadas, leafhoppers, spittlebugs, aphids, 
scales, etc.), the segmented beak appears to arise ventrally from the rear of the head or 
from between the front coxae: the wings, when present and well developed, are usually 
held rooflike over the abdomen and the first pair is of uniform texture throughout. 

Heteropterans occupy almost any habitat, both terrestrial and aquatic, the primary 
exception being the depths of the oceans. Terrestrial species occur in the soil, on grasses, 
bushes, and trees; aquatic species occur on or below water surfaces. The order also 
includes parasitic species such as bed bugs and bat bugs. Thus, the order is very diverse 
and abundant, appealing to those interested in biology and classification. 

Heteropterans have a simple life cycle. Eggs are laid singly or in clusters and may be 
inserted in or on plants, including leaves, stems or bark; in the ground; or simply dropped 
at random on the substrate. The nymphs generally pass through 5 nymphal instars and, as 
they progressively increase in size, wing pads become increasingly well developed at the 
posterolateral angles of the mesonotum and, later, the metanotum. Nymphs resemble 
adults except for differences in body proportions (e.g., relative length of head versus 
remainder of body). Adults generally overwinter although some species overwinter as 
eggs and a few as nymphs. 

Illinois presents an excellent opportunity for individuals interested in this group. The 
state extends from just above latitude 42° N southward to latitude 37° N, from a northern 

lDepartment of Zoology, Southern Illinois University, CarlJondale, IL 62901 
2Editor's Note: This manuscript originated as the written and expanded version of a talk 

presented II April 1987 at the Annual Meeting of the Illinois State Academy of Science, held that 
year in Charleston, on the campus of Eastern Illinois University. This talk was one of several given 
during a symposium on the "Invertebrates of Illinois and the Midwest." Although intended for a 
general audience, including non-entomologists, I have decided to publish the manuscript in its 
entirety because of the valuable information included therein. It provides the novice with a handy 
reference to Illinois Heteroptera, and will undoubtedly be useful for all entomologists within the Great 
Lakes region. 
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to a more southern climate, and, probably as a result, many of the families are represented 
by several species. Often species distributions within the state reflect their North 
American distributions (i.e., species with northern distributions occur in northern Illinois, 
those with more southern distributions in southern Illinois). 

Although heteropteran diversity in Illinois is high, only a few groups have been 
investigated extensively in the state. These include the Pentatomoidea (stink bugs and 
their allies, Hart 1919, updated by McPherson 1982), Miridae (plant bugs, Knight 1941), 
and the aquatic bugs (Lauck 1959, unpublished M. S. thesis). Fortunately, general keys 
are available that, though not exclusively covering the Illinois fauna, treat many of the 
same species. For the beginning student unfamiliar with the order, Slater and Baranowski 
(1978) have prepared keys to adults of the more common genera. For more comprehen
sive coverage, Blatchley (1926) should be consulted. Family keys to nymphs can be found 
in Slater and Baranowski (1978), DeCoursey (1971), Herring and Ashlock (1971), and 
Lawson (1971). 

To aid the reader of this paper, I have constructed a key to adults of all heteropteran 
families known to occur in Illinois. Included are general references on Heteroptera and on 
individual families, particularly if those references involve faunal studies conducted in 
Illinois, adjacent states, or nearby parts of Canada. Each family listing includes a short 
note on biology and, where available, references to studies of particular species conducted 
in Illinois. The recently published catalog by Henry and Froeschner (1988) of the 
Heteroptera of Canada and the Continental United States, a truly monumental work, 
should be consulted for the currently accepted names of the various taxa and their 
taxonomic history, species distributions, and additional references to keys and biology. 

COLLECTING AND LABELLING TECHNIQUES 

One of the best ways to learn about Heteroptera, or any group of insects for that matter, 
is to study them in their natural environment. To do this efficiently requires familiarity 
with the various taxa, and this can be obtained best by collecting and preserving 
specimens for future reference. Collecting requires only a few pieces of equipment, and 
preparing a useful collection requires only that a few basic rules be followed. Both are 
discussed in detail by many authors and thus are not discussed here. I suggest the 
beginning collector consult Steyskal et al. (1986) or Borror et al. (1989) for their general 
discussions of preservation and labelling, and Slater and Baranowski (1978) for 
discussions of the same topics in reference to Heteroptera. One word of caution: if you 
do not know what the insect is, DO NOT PICK IT UP WITH YOUR FINGERS. Use 
forceps. Many bugs can inflict a painful bite. 

KEY TO THE ADULTS OF THE HETEROPTERAN FAMILIES OF ILLINOIS 

I. 	 Antennae rarely visible from above, shorter than head in lateral view (approaching 
subequal in Ochteridae), often hidden beneath eyes; primarily aquatic or living 
along shoreline . . . . . . . . . . . . . . . . . . . . . . . . .. . ...........2 

I' . Antennae visible from above, longer than head. not hidden beneath eyes; terrestrial 
or living on water surface. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .9 

2. Ocelli present (Fig. 1).....................................3 

2'. Ocelli absent ......................................... .4 

3. 	 Beak short, hidden by front femora; front raptorial; eyes strongly protuberant 

(Fig. I); body toadlike ......................GELASTOCORIDAE 
3'. 	 Beak longer, extending to at least hind coxae; front legs not raptorial; eyes not 

strongly protuberant; body not toadlike ................OCHTERIDAE 
4. 	 Body with terminal, elongate, taillike respiratory filaments (Figs. 2-3) ...... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NEPIDAE 
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Fig. I. Head, frontal view, Gelastocoris oculatus (Fab.). 

Fig. 2. General dorsal view, Rarw.tra australis Hungerford. 

Fig. 3. General dorsal view, Nepa apiculata Uhler. 


4' . Body without terminal, elongate t1laments, at most with very short straplike 
filaments ...........................................5 

5. 	 Front tarsi I-segmented, usually distinctly scoop like (Fig. 4); beak short, broad, 
lacking distinct segmentation; dorsal surface of body, particularly thorax, often 
with transverse stripes. . . . . . . . . . . . . . . . . . . . .. . ....CORIXIDAE 

5' . Front tarsi not as above; beak distinctly segmented; dorsal surface of body, including 
thorax, usually without transverse stripes ........................6 

6. 	 Hind tarsi lacking claws; hind legs very long, oarlike; front legs not distinctly 
raptorial. . . . . . . . . . . . . . . . .. ............. .NOTONECTIDAE 

6' . 	 Hind tarsi with pair of claws; hind legs not unusually long and oarlike; front legs 
often raptorial . . . . . . . . . . . . . . . ~ ..~. . . . . . . . . ..7 

7. Animals small, less than 3 mm in length; beetIelike, body stronglY-arched,y~llowish 
brown to brown; front legs not raptorial ...................PLEIDAE 

7' . Animals large, much longer than 3 mm; body flattened; front legs raptorial. . . .8 
8. 	 Membrane of front wings lacking veins; abdomen lacking temlinal respiratory 

appendages; length less than 15 mm .................NAUCORIDAE 
'8' . 	 Membrane of front wings with veins; abdomen with very short straplike appendages; 

length often more than 15 mm .................BELOSTOMATIDAE 
9. 	 Wings absent; body flattened, oval; ocelli absent; ectoparasites of birds and 

mammals ....................................CTMICIDAE 
9'. 	 Wings present or absent but if absent, body not flattened and oval; ocelli present or 

absent ............................................ 10 
10. 	 Body extremely elongate and narrow; head as long as thorax; legs very slender; 

aquatic or semiaquatic .......................HYDROMETRIDAE 
10'. Body 	of various shapes but if elongate and narrow, then head much shorter than 

thorax ............................................11 
11. 	 Claws of at least front tarsi arising well before apex (Fig. 5); front tarsi with tip of 

last segment cleft (difficult to see in some individuals); occurring on water 
surface. . . . . . . . . . . . . . . . . . . . . . . . .. . ................ 12 
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Fig. 4. Front tarslls, female, Hesperocorixa lucida (Abbott). 

Fig. 5. Middle tarsus, Gerris remigis Say 

Fig. 6. Antenna, Phymata americana Melin. 

Fig. 7. Middle tarsus, Nabis americoferus Carayon. 


II'. Claws arising at apex; front tarsi with tip of last segment not cleft. . . . . . ... 13 
12. 	 Middle arising much closer to hind legs than front legs; hind femora extending 

well beyond tip of abdomen. . . . . . . .. . ..............GERRIDAE 
12'. Middle legs usually arising midway between front and hind legs; hind femora not or 

just slightly extending beyond tip of abdomen ..............VELIIDAE 
13. Antennae 4-segmented. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14 
13'. Antennae 5-segmented (or more) . . . . . . . . . . . . . . . . . . . .....33 
14. 	 Prosternum with median striatcd groove; beak 3-segmented, its tip fitting into 

groove; front legs raptorial. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15 
14'. Prosternum without median striated groove; beak 3-	 or 4-segmented; front legs 

variable .. ........................................ 16 
15. Antennae with last segment noticeably swollen (Fig. 6); front femora greatly 

swollen; front tarsi fitting into groove in tibiae ...........PHYMATIDAE 
15 f. Antennae with last segment not swollen; front femora may be somewhat enlarged but 

not greatly swollen; front tarsi usually not fitting into groove in tibiae . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REDUVIIDAE 

16. Head elongatc, constricted behind eyes and at base, thus divided into 2 separate 
lobes; length 5 mm or less . . . . . . . . . . . . . . .. . .ENICOCEPHALIDAE 

16'. Head not divided into 2 separate lobes; length variable ................ 17 



1989 THE GREAT LAKES ENTOMOLOGIST 181 

17. Front wings with cuneus (Fig. 8) or if not, hind femora cnlarged and wings thickened 
and ovoid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

IT. Front wings without cuneus or wings absent, hind femora sometimes enlarged but if 
so, wings not thickened and ovoid. . .. . .....................20 

18. Ocelli absent; if front wings with membrane, then also with 1-2 closed cells (Fig. 
8). . . . . . . . . . . . . . . . .. . ......................MIRIDAE 


18'. Ocelli present . . . . . . . . . .. ............................ .19 

19. Labium 4-segmented (rare bugs) ................... .ISOMETOPIDAE 

19'. Labium 3-segmented . . . . . . . . . .. . .............ANTHOCORIDAE 

20. Tips of front and middle tibiae with thick pad of hairs (Fig. 7)......NABIDAE 
20'. Tips of front and middle tibiae without thick pad of hairs ..............21 
21. Front wings with numerous closed cells, often giving them lacy appearance ...22 
21'. Front wings variable (or wings absent) but not with numerous closed cells (although 

some closed cells may be present) and not having lacy appearance .......23 
22. Ocelli present .................................PIESMATIDAE 

22'. Ocelli absent. . . . . . . . . . . . . . . . . . . . . . ...........TINGIDAE 

23. Membrane of front wings with 4-5 elongate closed eells (Fig. 9) ...SALDIDAE 
23'. Membrane of front wings with cells (but not as above) and veins, or lacking cells and 

veins, or wings absent ..................................24 
24. Length usually less than 4 mm; wings often absent but if present, then membrane of 

front pair lacking cells and veins; aquatic or semiaquatic .............25 
24'. Length usually much greater than 4 mm; wings present. membrane of front pair 

usually with cells and veins (which may 	be difficult to see); habitat variable ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 

25. 	 Tarsi 2-segmented; base of beak lying within groove formed by bucculae; body 
covered with short velvety hairs; color variable but not yellowish green or 
green. . . . . . . . . ..........................HEBRIDAE 

25'. Tarsi 3-segmented; base of beak not lying within groove; body not covered with 
velvety hairs although short hairs present; color yellowish green or green .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MESOVELIIDAE 
26. Tarsi 2-segmented; body very flat, usually gray, black or brown ...ARADIDAE 
26'. Tarsi 3-segmented; body not very flat, color variable .................27 
27. Ocelli absent. . . . . . . . . . . . . . . . . . . . . . . . .. ...............28 

27'. Ocelli present .........................................29 

28. 	 Elongate, slender, subshiny to shiny black bugs, 8-10 mm in length, with yellowish 

to yellowish brown legs; membrane of front wings with 5 or fewer longitudinal 
veins (Fig. !O) (Cnemodus mavortius [Say]). . . . . . . . . .. . .LYGAEIDAE 

28'. 	Elongate-oval gray to black bugs, 13-17 mm in length, with lateral margins of 
pronotum, corium, and abdomen and basal areas of femora yellow orange to red; 
membrane of front wings with 2 basal cells giving rise to 7-8 longitudinal veins 
(£argus succillctus [L.]) ...........................LARGIDAE 

29. 	 Body and appendages elongate and narrow, body 8 times or more as long as greatest 
width of pronotum; first segment of antennae elongate, last segment spindle-
shaped .....................................BERYTIDAE 

29'. Body shape variable but 	 if slender, not exceeding 5 times greatest width of 
pronotum; antennae not as above ............................30 

30. Membrane of front wings with 4-5 longitudinal veins (Fig. !O) ...LYGAEIDAE 
30'. Membrane of front wings with many veins . . . . . . . . . . . . . . . . . . . . . . .31 
31. 	 Metathoracic scent gland opening absent or very reduced; ocelli well developed, 

tuberculate . . . . . . . .. . ......................RHOPALIDAE 
31'. 	Metathoracic scent gland opening large, conspicuous, located between middle and 

hind coxae; ocelli present but smaller, not tuberculate ...............32 
32. 	 Head aeross eyes 113 to 1/2 width of pronotum at base (Fig. II); bucculae extending 

posteriorly beyond bases of antennae ...................COREIDAE 
32'. Head 	across eyes about as wide as pronotum at base (Fig. 12); bucculae not 

extending posteriorly beyond bases of antennae .............ALYDIDAE 



\10\.12, 1'10.4. 
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Fig. II. Head and prothorax, dorsa! view, Anasa tristis (De Geer). 
Fig. 12. Head and prothorax, dorsal view, Alydus eurinus (Say). 

33. 	 Length 3 mm or less; front wings, if present, largely membranous; body covered 
with short hairs . . . . . . . . . . . . .. ......... . .HEBRIDAE 

33'. 	Length greater than mm; front wings not largely membranous; body not covered 
with short velvety hairs although hairs may be present. .. . ..........34 

34. Prosternum with median striated groove; beak 3-segmented, its tip fitting into 
groove ....................................REDUVIIDAE 


34'. Prosternum without median striated groove; beak 4-segmented. . ........35 

35. 	 Tips of front and middle tibiae with thick pad of hairs (Fig. 7); scutellum only about 

115 length of abdomen .............................NABIDAE 
35'. Tips offront and middle tibiae without thick pad of hairs; scutellum at least about 1/2 

length of abdomen (Fig. 14)...............................36 
36. Scutellum large, U-shaped, covering most of abdomen (Fig. 13) ..........37 

36'. Scutellum usually much shorter than abdomen, subtriangular (Fig. 14); if scutellum 

large and U-shaped, then colors bright and contrasting or prominent tooth or 
process present at each anterolateral angle of pronotum ..............38 

37. 	 Tibiae armed with 2 or more rows of strong spines (Fig. 15); color primarily shiny 
black. . . . . . . . . . . . . . .. . ................THYREOCORIDAE 

37'. Tibiae without strong spines (Fig. 16); color variable but never shiny black ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SCUTELLERIDAE 

38. 	 Tibiae armed with 2 or more rows of strong spines (Fig. 15); front legs fossorial; 
length usually less than 7 mm .......................CYDNIDAE 

38'. Tibiae without strong spines (Fig. 16); front legs not fossorial; length usually more 
than 7 mm . . .. ........................ . ..........39 

39. 	 Tarsi 2-segmented (Fig. 17); thoracic and abdominal sterna with well developed 
midventrallongitudinal ridge ................ACANTHOSOMATIDAE 

39'. Tarsi 3-segmented (Fig. [6); thoracic and abdominal sterna without well developed 
midventral longitudinal ridge ....................PENTATOMIDAE 

GENERAL REFERENCES 

Blatchley, W. S. 1926. Heteroptera or true bugs of eastern North America with especial reference to 
the faunas of Indiana and Florida. Nature Pub. Co., Indianapolis. 1116 pp. 
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Fig. 13. General dorsal view, Galgupha carinata McAtee and Malloch. 
Fig. 14. General dorsal view, Chlorochroa saucia (Say). 
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Univ. of Illinois, Urbana. 353 pp. 
Menke, A. S. (cd.). 1979. The semiaqualic and aquatic Hemiptera of California (Heteroptera: 

Hemiptera). Bull. California Insect Surv. 21:1-166. 
Merritt, R. W. and K. W. Cummins (eds.). 1984. An introduction to the aquatic insects of North 

America (2nd edition). Kendall/Hunt Pub. Co., Dubuque. 722 pp. 
Sanderson, M. W. 1982. Aquatic and semiaquatic Heteroptera. p. 6.1-6.94. lilA. R. Brigham, 

W. U. Brigham, and A. Gnilka (eds.). Aquatic insects and oligochaetes of North and South 
Carolina. Midwest Aquatic Enterprises, Mahomet, Illinois. 

Usinger, R. 	L. 1956. Aquatic Hemiptera. p. 182-228. III R. L. Usinger (ed.). Aquatic insects of 
California with keys to ~orth American genera and California species. Univ. California Press, 
Berkeley. 

SPECIFIC FAMILIES 

1. Leptopodomorpha 
Saldidae 

(Shore Bugs) 

Members of this small predaceous family are elongate-oval with protuberant eyes, and 
usually black and white or brown and white. They have 4 or 5 elongate closed cells in the 
membrane of the first pair of wings, 4-segmented antelmae, and a 3-segmented beak. 
They often are common on sand and mud along the shores of salt marshes, ponds, 
streams, and even the ocean; and can be found on exposed surfaces of stones and rocks 
in rapid streams. They are very quick, fly readily, and often are difficult to catch. They 
feed on other insects. 

Drake, C. J. and F. C. Hottes. 1950. Saldidae of the Americas (Hemiptera). Great Basin Natur. 
10:51-61. 

Polhemus, J. T. 1985. Shore bugs (Heteroptera, Hemiptera; Saldidael. A world overview and 
taxonomy of Middle American forms. The Different Drummer, Englewood, CO. 252 pp. 

Schuh, T. 1967. The shore bugs (Hemiptera:Saldidae) of the Great Lakes region. Contrib. Amer. 
Entomol. Inst. 2(2): 1-35. 

2. Gerromorpha 
Hebridae 

(Velvet Water Bugs) 

This small family is represented in Illinois by both North American genera, Merragata 
and Hebrus. It consists of small bugs (less than 3 mm in length) that possess 4
(Merragata) or 5- (Hebrus) segmented antennae, a 4-segmented beak, ocelli, and 
2-segmented tarsi with apical claws. Velvet water bugs may possess fully developed or 
short wings, or lack wings. They occur on the surfaces of ponds and pools, often near the 
shore, or on damp soil along the shoreline; quite often they occur where there is much 
aquatic vegetation. They presumably are predaceous on small organisms. 

Drake, C. J. 1917. A survey of the North American species of Merragata. Ohio J. Sci. 17:101-105. 
Drake, C. J. and H. C. Chapman. 1958. New Neotropical Hebridae, including a catalogue of the 

American species (Hemiptera). J. Washington Acad. Sci. 48:317-326. 
Porter, T. W. 1950. Taxonomy of the American Hebridae and the natural history of selected species. 

Ph. D. Thesis, Univ. Kansas, Lawrence. 185 pp. 

http:6.1-6.94
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Mesoveliidae 
(Water Treaders) 

This small family of semiaquatic bugs consists of species that are usually less than 5 
mm in length, usually greenish or yellowish green, have apical tarsal claws, and usually 
have ocelli in fully winged forms but greatly reduced or no ocelli in wingless individuals. 
Only one genus, Mesovelia, occurs in America north of Mexico. Water treaders occur on 
the surfaces of lakes and pond~, particularly where there is a heavy growth of surface 
vegetation, and presumably are predaceous on small insects. 

Andersen, N. M. and J. T. Polhemus. 1980. Four new genera of Mesoveliidae (Hemiptera, 
Gerromorpha) and the phylogeny and classification of the family. Entomol. Scandinavica 
I I :369-392. 

Hoffmann, C. H. 1932. The biology of three North American species of Mesovelia (Hemiptera
Mesoveliidae). Can. Entomol. 64:88-95, 113-120, 126-134. 

McPherson, J. E. 1988. Life history of Mesovelia mulsanti (Hemiptera:Mesoveliidae) in southern 
Illinois. Great Lakes Entomo\. 21:19-23. 

Hydrometridae 
(Marsh Treaders, Water Measurers) 

Members of this small aquatic family are easily recognized by their small size (about 
8 mm in length), elongate slender body, threadlike legs and antennae, and elongate head 
with beadlike eyes located about midway between the tip and base of the head. Only one 
genus, Hydrometra, occurs in America north of Mexico. Marsh treaders usually occur on 
the surface of shallow standing water with much surface vegetation and are predaceous, 
feeding on small insects and ostracods. 

Drake, C. J. and D. R. Lauck. 1959. Descriptions, synonymy, and check-list of American 
Hydrometridae (Hemiptera:Heteroptera). Great Basin Natur. 19:43--52. 

Torre-Blleno, J. R, de la. [926, The family Hydrometridae in the Western Hemisphere. Entomol. 
Amer. (N.S.) 7:83-128. 

Veliidae 
(Broad-Shouldered Water Striders, Riffle Bugs) 

This predaceous aquatic family consists of small bugs (usually less than 6 mm in 
length) that live on the surfaces of both standing and flowing water or on the adjacent 
shore. They have anteapical claws as do the gerrids, but can be distinguished from them 
by the characters given in the key, They feed on small insects. 

Smith, C. L. and J. T. Polhemus. 1978. The Veliidae (Heteroptera) of American north of 
Mexico~keys and check list. Proe. Entomol. Soc. Washington 80:56-68. 

Gerridae 
(Water Striders, Pond Skaters) 

These common predaceous insects are probably the most familiar of the aquatic 
Heteroptera. They are long-legged and often seen running across the surfaces on both 
standing and flowing water. They have anteapical claws, a character shared only with the 
veliids, and 2-segmented tarsi, Both winged and wingless forms occur. The front legs are 
short and used in capturing insects that fall on the surface of the water. 
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Calabrese. D. M. 1974. Keys to the adults and nymphs of the species of Gerris Fabricius occurring 
in Connecticut. 25th Anniv. Mem. Connecticut EntomoL Soc. 1974:227-266. 

Deay. H. O. and G. E. Gould. 1936. The Hemiptera of Indiana, I. Family Gerridae. Amer. Midland 
Natur. 17:753-769. 

Drake. C. 1. and H. M. Harris. 1934. Ill. The Gerrinae of the Western Hemisphere (Hemiptera). 
Ann. Carnegie Mus. 23:179-240. 

Hungerford, H. B. and R. Matsuda. 1960. Keys to subfamilies, tribes. genera and subgenera of the 
Gerridae of the world. Univ. Kansas Sci. Bull. 41:3-23. 

Kittle, P. D. 1977. The biology of water striders (Hemiptera:Gerridae) in northwestern Arkansas. 
Amer. Midland Natur. 97:400-410. 

Kittle, P. D. 1980. The water striders (Hemiptera:Gerridae) of Arkansas. Arkansas Acad. Sci. Proc. 
34:68-71. 

Korch, P. P., III. and 1. E. McPherson. 1987. Life history and laboratory rearing of Gerris 
argemicollis (Hemiptera:Gerridae) with descriptions of immature stages. Great Lakes Entomo!. 
20: 193 ·204. 

Sprague, 	1. B. 1967. Nymphs of the genus Gerris (Heteroptera:Gerridae) in New England. Ann. 
EntomoL Soc. Amer. 60: 1038-1044. 

3. ~epomorpha 

Nepidae 
(Water Scorpions) 

This predaceous aquatic family is represented in Illinois by two genera, Ranatra and 
Nepa. Water scorpions are easily rccognized by the long caudal breathing tube. The front 
legs are raptorial; and the middle and hind legs are slender, not flattened, and lack 
swimming hairs. These insects occur in ponds and streams elinging to sticks and weeds 
(Ranatra) or in shallow muddy pools or slow shallow streams with little vegetation 
(Nepa). They feed primarily on aquatic insects but will also attack fish. 

Hungerford, H. B. 1922. The Nepidae of North America. Univ. Kansas Sci. Bull. 14:425-469. 
McPherson, 1. E. and R. J. Packauskas. 1987. Life history and laboratory rearing of Nepa apiculata 

(Heteroptera:Nepidae). with descriptions of immature stages. Ann. Entomo!. Soc. Amer. 
80:680-685. 

Packauskas, R. 1. and 1. E. McPherson. 1986. Life history and laboratory rearing of Ranatrafusca 
(Hemiptera:Nepidae) with descriptions of immature stages. Ann. Entomo!. Soc. Arner. 79: 
566-571. 

Belostomatidae 
(Giant Water Bugs, Toe Biters) 

This small aquatic family, which contains some of the largest insects in North America, 
is represented in Illinois by two genera, Belostoma and Lethocerus (ineluding Benacus). 
All species are flattened, elongate-oval, nearly uniformly dull brown to yellowish, and 
possess raptorial front and flattened hind legs with long swimming hairs. They oecur 
in ponds, lakes, and the quiet parts of streams where they feed on insects, snails, tadpoles, 
and small fish. They can be attracted to lights. 

Lauck, D. R. 1962. A monograph of the genus Belostoma (Hemiptera). Part L Introduction and B. 
dentatum and subspinosum groups. Bull. Chicago Acad. Sci. 11:34-81. 

Lauck, D. R. 1963. A monograph of the genus Belostol11£1 (Hemiptera). Part II. B. aurivillianum. 
stollii. testaceopallidum, dilatatum, and discretum groups. Bull. Chicago Acad. Sci. 11:82-101. 

Lauck, D. R. 1964. A monograph of the genus Belostoma (Hemiptera). Part Ill. B. triangulum. 
bergi, minor, bifoveolatum andjlumineul11 groups. Bull. Chicago Acad. Sci. 11:102-154. 
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McPherson, J. E. and R. 1. Packauskas. 1986. Life history and laboratory rearing of Belostoma 
iutarium (Heteroptera:Belostomatidae) with descriptions of immature stages. 1. New York 
Entomo!. Soc. 94: 154-162. 

Menke, A. S. 1963. A review of the genus Lethocerus in North and Central America, including the 
West Indies (Hemiptera:Beiostomatidae). Ann. Entomo!. Soc. Amer. 56:261-267. 

Corixidae 
(Water Boatmen) 

These bugs superficially resemble backswimmers but can be recognized by the 
transversely striped appearance of the dorsal surface of the body of many species; the 
more flattened appearance; the highly modified beak, which is unsegmented, broad, and 
conical; and the scooplike front tarsi. They occur most frequently near the shores of 
freshwater ponds and lakes although a few species occur in brackish water. Most species 
feed on algae and other minute organisms but a fcw are typically predaceous, feeding on 
midge and mosquito larvae and other small aquatic organisms. They often are attracted to 
lights. 

Hilsenhotf, W. L. 1970. Corixidae (water boatmen) of Wisconsin. Wiseonsin Acad. Sci., Arts, and 
Letters 58:203-235. 

Hungerford, H. B. 1948. The Corixidae of the Western Hemisphere (Hemiptera). (including a 
monograph on the Trichocorixa by R. I. Sailer). Univ. Kansas Sci. Bull. 32:5-827. 

Notonectidae 
(Backswimmers) 

Members of this moderate-sized family of aquatic bugs are easily recognized by their 
habit as nymphs and adults of swimming upside down. Their long hind legs, which are 
equipped with long hairs, serve as oars for swimming. They are similar to water boatmen 
but the dorsal side of the body is more convex and often light-colored. Two genera occur 
in Illinois, NOlOnecta and Buenoa. Backswimmers are most abundant in ponds and lakes 
and slow parts of streams where they frequently rest at the surface (Notonecta); however, 
they can occur primarily in open water below the surface mm (Buenoa). They are highly 
predaceous, feeding on insects, small crustaceans, tadpoles, and small fish. 

Hungerford, H. B. 1933. The genus Notonecta of the world (Notonectidae-Hemiptera). Univ. 
Kansas Sci. Bull. 21:5-195. 

Truxal, F. S. 1953. A revision of the genus Buenoa (Hemiptera, Notonectidae). Univ. Kansas Sci. 
Bull. 35: 1351-1523. 

Pleidae 
(Pigmy Backswimmers) 

This small aquatic family of very small predaceous bugs (usually less than 2.5 mm in 
length) is represented in Illinois by only one species, Neoplea striola Fieber. Pigmy 
backswimmers are closely related to backswimmers but can be distinguished by the very 
convex dorsal surface of the body; hard elytra forming a shell over the back; and the lack 
of swimming hairs on the hind legs, which are not particularly oarlike. They feed on small 
crustaceans and, perhaps, small insects. 

Drake, C. 1. and H. C. Chapman. 1953. Preliminary report on the Pleidae (Hemiptera) of the 
Americas. Proc. BioI. Soc. Washington 66:53-59. 
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McPherson. J. E. 1986. Life history of Neoplea striola (Hemiptera:Pleidae). Great Lakes EntomoI. 
19:217-220. 

Naucoridae 
(Creeping Water Bugs, Saucer Bugs) 

This highly predaceous aquatic family is represented in Illinois by only one species, 
Pe/ocoris !emoratus (Palisot de Beauvois). Creeping water bugs are medium-sized, 
broadly oval, somewhat flattened, and brownish. They have raptorial front legs with 
greatly enlarged front femora, lack ocelli, and lack veins in the membrane of the first pair 
of wings. They occur primarily in quiet water with dense vegetation, but some are adapted 
for living in rapid streams. They feed on small aquatic animals. 

La Rivers, I. 1971. Studies of Naucoridae (Hemiptera). BioI. Soc. Nevada Mem. II: 1-120. 
La Rivers, L 1974. Catalogue of taxa described in the family Naucoridae (Hemiptera) supplement 

No. I: corrections, emendations and additions, with descriptions of new species. Bio!. Soc. 
Nevada Occasional Papers 38:1-17. 

La Rivers, L 1976. Supplement No.2 to the catalogue of taxa described in the family Naucoridae 
(Hemiptera) with descriptions of new species. BioI. Soc. Nevada Occasional Papers 41:1-17. 

McPherson, 1. E .. R. J. Packauskas. and P. P. Korch, Ill. 1987. Life history and laboratory rearing 
of Pelocoris femoratus (Hemiptera:Naucoridae), with descriptions of immature stages. Proc. 
Entomol. Soc. Washington 89:288-295. 

Usinger, R. L. 1941. Key to the subfamilies of Naucoridae with a generic synopsis of the new 
subfamily Ambrysinae (Hemiptera). Ann. Entomol. Soc. Amer. 34:5-16. 

Gelastocoridae 
(Toad Bugs) 

This small predaceous family is represented in Illinois by only one species, Gelasto
coris oculatus (Fab.). Toad bugs are ovoid, flattened, dull-colored with bulging eyes, and 
superficially resemble toads in both appearance and hopping habits. They usually occur 
on mud and sand along the margins of ponds and streams where they feed on small insects 
and mites. 

Todd, E. L. 1955. A taxonomic revision of the family Gelastocoridae (Hemiptera). Univ. Kansas 
Sci. Bull. 37:277-475. 

Todd, E. L. 1961. A checklist of the Gelastocoridae (Hemiptera). Proc. Hawaiian Entomol. Soc. 
17:461-476. 

Ochteridae 
(Velvety Shore Bugs) 

Members of this very small family are small (less than 5 mm in length), oval-bodied, 
and dark brown to black; and have ocelli, 4-segmented antennae, a long beak that usually 
extends back between the hind coxae, and tarsi in which thc first and second pair are 
2-segmented and the hind pair 3-segmented (first segment very small on all tarsi). Only 
one genus, Ochterus, is known from America north of Mexico. Velvety shore bugs 
usually occur on mud or sand flats, or among weeds and grasses along the shores of ponds 
and streams, or in nearby wet areas. Although they are predaceous, feeding on small 
insects, the front are not raptorial. 

Drake, C. 1. 1952. Concerning American Ochteridae (Hemiptera). Florida EntomoI.35:72-75. 
Schell, D. V. 1943. The Ochteridae (Hemiptera) of the Western Hemisphere. J. Kansas Entomol. 

Soc. 16:29-47. 
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4. Enicocepbalomorpba 

Enicocephalidae 
(Unique-Headed Bugs) 

These small bugs (2-5 mm in length) are rather rare in North America. They can be 
easily recognized by the unusually shaped head, which is constricted just behind the eyes 
and at its base and somewhat swollen between these constrictions. The front wings are 
entirely membranous and the front legs raptoriaL These insects usually are found under 
stones and leaves in wooded areas and under bark of dead trees. They are predaceous, 
feeding on various small insects. 

Usinger, R. L. 1945. Classification of the Enicocephalidae (Hemiptera, Reduvioidea). Ann. 
EntomoL Soc. Amer. 38:321-342. 

5. Cimicomorpba 

Isometopidae 
(Jumping Tree Bugs) 

This very small family (less than a dozen species north of Mexico) is usually treated as 
a subfamily of Miridae. Its members are small insects (less than 3 mm in length) that 
resemble mirids in having a cuneus and one or two cells in the membrane of the first pair 
of wings. They differ, however, in having ocelli. Little is known about their biology. 
They occur on bark and dead twigs and can jump quickly when disturbed. Some species 
are predaceous. 

Eyles, A. C. 1971. List of Isometopidae (Heteroptera: Cimicoidea). New Zealand J. Sci. 
14:940-944. 

McAtee. W. L. and J. R. Malloch. 1924. Some annectant bugs of the superfamily Cimicoideae 
(Heteroptera). Bull. Brooklyn EntomoL Soc. 19:69-83. 

Wheeler, A. G., Jr. and T. J. Henry. 1978. Isometopinae (Hemiptera:Miridae) in Pennsylvania: 
biology and descriptions of fifth instars, with observations of predation on obscure scale. Ann. 
EntomoL Soc. Amer. 71:607-614. 

Wheeler, A. G., Jr., T. J. Henry, and T. L Mason, Jr. 1983. An annotated list of the Miridae of 
West Virginia (Hemiptera-Heteroptera). Trans. Amer. EntomoL Soc. 109: 127-159. 

Miridae 
(Plant Bugs, Leaf Bugs) 

This family, the largest of the Heteroptera, is represented in North America by more 
than 1,900 Plant bugs can be recognized by the presence of a cuneus and one or 
two basal in the membrane of the first pair of wings, and lack of ocelli. They occur 
on a variety of plants, from grasses to trees, and most are plant feeders although some are 
predaceous on small insects. Some species are economically important, including the well 
known tarnished plant bug, Lygus Uneolaris (Palisat de Beauvois). 

Kelton, L. A. 1980. The insects and arachnids of Canada. Part 8. The plant bugs of the prairie 
provinces of Canada. Hetcroptera:Miridae. Agric. Can. Pub. 1703:1-408. 

Knight, H. H. 1941. The plant bugs, or Miridae, of l11inois. Bull. Illinois Natue. Hist. Surv. 
22(1):1-234. 

Wheeler, A. G., Jr., T. J. Henry, and T. L.' Mason, Jr. 1983. An annotated list of the Miridae of 
West Virginia (Hemiptera-Heteroptera). Trans. Amer. EntomoL Soc. 109:127-159. 
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Anthocoridae 
(Flower Bugs, Minute Pirate Bugs) 

These small insects (2-5 mm in length) are elongate-ovaL somewhat flattened; and 
have ocelli, a somewhat pointed head, an apparently 3-segmented beak, and a distinct 
cuneus in the first pair of wings. They occur on flowers, coniferous and deciduous trees; 
under loose bark; and in leaf litter, decaying fungi, and nests of birds and mammals. Most 
species are predaceous, feeding on small insects and insect eggs. 

Kelton, L. A. 1978, The insects and arachnids of Canada. Part 4, The Anthocoridae of Canada and 
Alaska. Heteroptera:Anthocoridae. Can, Dep. Agric. Pub. 1639: 1-1O/. 

Cimicidae 
(Bed Bugs) 

This small family consists of bugs that are blood-sucking ectoparasites of mammals and 
birds; all species live away from the host in cracks, crevices, or nests except when 
feeding, These insects are 5-7 mm in length, flattened, oval, often reddish brown, and 
have the front wings reduced to small pads and hind wings absent. Although one species 
(i.e" Oeciacus vicarius Horvath) apparently can transmit an arbovirus to some birds, 
none has been implicated as a vector of any human disease, The common bed bug of man 
(Cimex lectularius L.) is a member of this family. 

Eads, R, B" D. B. Francy, and G, C. Smith. 1980. The swallow bug, Oeciacus vicarius Horvath 
(Hemiptera:Cimicidae), a human household pest. Proc. Entomol. Soc. Washington 82:81-85. 

Rush, W. A., D, B. Francy, G. C. Smith, and C. B. Cropp, 1980, Transmission of an arbovirus by 
a member of the Family Cimicidae. Ann. Entomol. Soc. Amer. 73:315-318. 

Usinger, R. L. 1966, Monograph of Cimicidae (Hemiptera-Heteroptera). Thomas Say Found. 
7:1-585, 

Nabidae 
(Damsel Bugs) 

Members of this family are small to average-sized bugs that are relatively slender with 
the front femora slightly enlarged. The head is narrow and elongate, beak 4-segmented. 
and pronotum 2-lobed; and the tirst pair of wings. when present, has a series of short veins 
along the membrane margin. These predaceous bugs search actively for their prey, 
including aphids and caterpillars, on shrubs and weeds, and on the ground, They are 
important predators of pests on alfalfa, cotton, and other crops. 

Harris, H. M, 1928. A monographic of the hemipterous family Nabidae as it occurs in North 
America. Entomol. Amer. (N,S.) 

Reduviidae 
(Assassin Bugs and Thread-Legged Bugs) 

Members of this large family of bugs are easily recognized by the short 3-segmented 
beak that fits into a transversely-striated prosternal groove, and, usually, the lack of 
greatly swollen front femora, The body form (or habitus) can vary from stout and robust 
(assassin bugs) to elongate, slender, and long-legged (thread-legged bugs). Most species 
are predaceous on other insects, many of which are of economic importance. A few 
species, however, are blood suckers, feeding on various vertebrates including man. These 
blood suckers are known as "kissing bugs" because of their tendency to bite around the 
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mouth and have been shown to transmit a trypansome disease of man known as Chagas' 
disease. 

Lent, H. and P. W. Wygodzinsky. 1979. Revision of the TrialOminae (Hemiptera, Reduviidae), and 
their significance as vectors of Chagas' Disease. Bull. Amer. Mus. Natur. Hist. 163:123-520. 

Readio, P. A. 1927. Studies on the biology of the Rednviidae of America north of Mexico. Univ. 
Kansas Sci. Bull. 17:5-291. 

Wygodzinsky, P. W. 1966. A monograph of the Emesinae (Reduviidae, Hemiptera). Bull. AmeL 
Mus. NatuL His!. 133:1-614. 

Phymatidae 
(Ambush Bugs) 

This small family contains medium-sized predaceous bugs that have well developed 
raptorial front legs; the tibiae are sickle-shaped and fit into a groove on the inner side of 
the femora, and the tarsi are reduced or absent. Ambush bugs are often cryptically colored 
and often wait motionlessly on flower heads for their prey, primarily flies, wasps, and 
bees. 

Kormilev, N. A. 1960. Revision of Phymatinae (Hemiptera, Phymatidae). Philippine J. Sci. 
89(3-4):287-486. 

Tingidae 
(Lace Bugs) 

This is a large family of small (usually less than 5 mm in length) rather attractive 
insects. The common name, lace bug, refers to the lacy appearance in adults of the 
pronotum and first pair of wings. The insects lack ocelli, and have 4-segmented antennae 
and 2-segmented tarsi. They are all plant feeders, feeding on herbaceous plants, shrubs, 
and trees. Quite often, the species are host specific or limited to a group of closely related 
plants. 

Bailey, N. S. 1951. The Tingoidea of New England and their biology. Entomol. Amer. 31 
(N.S.):1-140. 

Drake, C. 1. and F. A. Ruhoff. 1960. Lace-bug genera of the world (Hemiptera:Tingidae). Proc. 
U. S. Nat. Mus. 112:1-105. 

Drake, C. J. and F. A. Ruhoff. 1965. Lacebugs of the world. A catalog (Hemiptera:Tingidae). Bull. 
U. S. Nat. Mus. 243:1-634. 

Hurd, M. P. 1946. Generic classification of North American Tingoidea (Hemiptera-Heteroptera). 
Iowa State Coli. J. Sci. 20:429-489. 

Sheeley, R. D. and T. R. Yonke. 1977. Biological notes on seven species of Missouri tingids 
(Hemiptera:Tingidae). J. Kansas Entomol. Soc. 50:342-356. 

Vogt, T. E. and J. E. McPherson. 1986. Life history and laboratory rearing of Corythucha juglandis 
(Hemiptera:Tingidae) with descriptions of immature stages. Great Lakes Entomol. 19:221-233. 

6. Pentatomomorpha 
Aradidae 

(Flat Bugs) 

These small to average-sized bugs (3-11 mm in length) are dark brown to black and 
very flat. The body is usually elongate-oval and generally has a granular appearance. The 
antennae are 4-segmented, tarsi 2-segrnented, and ocelli are lacking. These bugs usually 
are found on or under bark of decaying or dead trees where they feed on fungi. 
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Kormilev, N. A. and R. C. Froeschner. 1987. Flat bugs of the world: a synonymic list 
(Heteroptera:Aradidae). Entomography 5: 1-246. 

Matsuda, R. 1977. The insects and arachnids of Canada. Part 3. The Aradidae of Canada. 
Hemiptera:Aradidae. Can. Dep. Agric. Pub. 1634:1-116. 

Parshley, H. M. 1921. Essay on the American species of Aradus (Hemiptera). Trans. Amer. 
Entomo!. Soc. 47: 1-106. 

Usinger, R. L. and R. Matsuda. 1959. Classification of the Aradidae (Hemiptera-Heteroptera). 
British Mus. (Natur. Hist.l, London. 410 pp. 

Berytidae 
(Stilt Bugs) 

These elongate slender bugs have long legs and antennae, giving them a thread-legged 
appearance. They are primarily plant feeders but occaSionally are predaceous. Superfi
cially they resemble the marsh treaders and thread-legged bugs. However, they never 
occur on the water surface (as do marsh treaders) nor do they have the fTOnt legs modified 
for grasping prey (as do thread-legged bugs). 

Harris, H. M. 1941. Concerning Neididae, with new species and new records for North America. 
Bul!. Brooklyn Entomo!. Soc. 36:105-109. 

McAtee, W. L. 1919. Key 10 the Nearclic genera and species of Berytidae (Heteroptera). J. New 
York Entomo!. Soc. 27:79-92. 

Wheeler, A. G., Jr. and T. J. Henry. 1981. Jalysus spinosus and J. wickhami:taxonomic 
clarification, review of host plants and distribution, and keys to adults and 5th instars. Ann. 
Enlomo!. Soc. Amcr. 74:606-615. 

Piesmatidae 
(Ash-Gray Leaf Bugs) 

These small bugs (less than 4 mm in length) can be recognized by the reticulated corium 
and clavus, juga that extend in front of the tylus, 5 longitudinal ridges on the pronotum, 
2-segmented tarsi, and presence of ocelli. Only one genus, Piesma, occurs in North 
America. Ash-gray leaf bugs are plant feeders and attack several species, including 
pigweed (Amaramhus). They commonly can be collected in window traps. 

Drake, C. J. and N. T. Davis. 1958. The morphology and systematics of the Piesmatidae 
(Hemiptera), with keys to world genera and American species. Ann. EntomoL Soc. Amer. 
51:567-581. 

McAtee, W. L. 1919. Key to the Nearctic species of Piesmidae (Heteroptera). Bul!. Brooklyn 
Enlomo!. Soc. 14:80-93. 

Largidae 
(Largid Bugs) 

This small family is closely related to the Lygaeidae. The 4-segmented beak, absence 
of ocelli, and presence in the membrane of the first pair of wings of 7 or 8 branching veins 
arising from 2 large basal cells distinguish this group. All members are plant feeders and 
are found on the ground or low vegetation. Some mimic ants. The family is represented 
in Illinois by only two genera, Largus and Arhaphe. Arhaphe is a recent addition to the 
state fauna, this based on two specimens of A. carolina Herrich-Schaeffer collected in 
1966 but not reported until 1988; because the genus is represented only by these 
specimens, it is not included in the key. 
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Bouseman, J. K. 1988. Araphe (sic) carolina in Illinois (Hemiptera:Largidae). Great Lakes Entomo\. 
21:117. 

Halstead, T. F. 1972. A review of the genus Arhaphe Herrich-Schiiffer (Herniptera:Largidae). 
Pan-Pacific Entomo\. 48:1-7. 

Halstead, T. F. 	 1972. Notes and synonymy in Largus Hahn with a key to United States species 
(Herniptera:Largidae). Pan-Pacific EntomoI.48:246-248. 

Lygaeidae 
(Seed Bugs) 

Members of this large and diverse family have 4-segmented antennae, usually ocelli, a 
4-segmented beak, and, in fully-winged forms, 4 or 5 distinct veins in the membranous 
part of the first pair of wings. They feed primarily on plants, particularly seeds, although 
several feed on sap and a few are predaceous on small insects. The infamous chinch bug, 
Blissus leucopterus (Say), belongs to this family. 

Slater, I. A. 1964. A catalogue of the Lygaeidae of the world. Vo!' 1: 1-778; Vo!. II:779-1168. Univ. 
of Connecticut Pub., Storrs. 

Sweet, M. H. 1960. The seed bugs: a contribution to the feeding habits of the Lygaeidae 
(Hemiptera:Heteroptera). Ann. Entomo!. Soc. Amer. 53:317-321. 

Sweet, M. H. 1963. The biology and ecology of the Rhyparochrominae of New England 
(Heteroptera:Lygaeidae). Part. I. Entomo!. Amer. 43 (N.S.):1-124. (1964). 

Sweet, M. H. 1964. The biology and ecology of the Rhyparochrominae of New England 
(Heteroptera:Lygaeidae). Part II. Entomol. Amer. 44 (N.S.): 1-201. 

Coreoidea 
(Scentless Plant Bugs, Broad-Headed Bugs, and Leaf-Footed Bugs) 

Hoffman, R. L. 1975. The insects of Virginia: No.9. Squash, broad-headed, and scentless plant 
bugs of Virginia (Hemiptera: Coreoidea: Coreidae, Alydidae, RhopaJidae). Virginia Polytechnic 
Inst. and State Univ. Res. Div. Bull. 105:1-52. 

Schaefer, C. W. 1964. The morphology and higher classification of the Coreoidea (Hemiptera
Heteroptera): Parts I and II. Ann. Entomo!' Soc. Amer. 57:670-684. 

Schaefer. C. W. 1965. The morphology and higher classification of the Coreoidea (Hemiptera
Heteroptera). Part III. The families Rhopalidae, Alydidae, and Coreidae. Misc. Pub. Entomo!. 
Soc. Amer. 5:1-76. 

Rhopalidae 
(Scentless Plant Bugs) 

This family is closely related to the Coreidae but can be recognized by the very small 
thoracic scent glands (well developed in Alydidae and Coreidae) and the large tuberculate 
ocelli. Some species are similar to the Lygaeidae but have numerous veins in the 
membranous part of the first pair of wings. All species are plant feeders, and usually can 
be found in weedy fields. An exception is the box elder bug, Boisea trivittata (Say), 
which, quite logically, occurs on box elder. 

Chopra, N. P. 1967. The higher classification of the family Rhopalidae (Hemiptera). Trans. Roy, 
Entomol. Soc. London 119:363-399. 

Chopra, N. P. 1968. A rcvision of the genus Arhyssus Still. Ann. Entomo!. Soc. Amer. 61 :629-655. 
G61Iner-Scheiding, U. 1983. GeneraJ-Katalog der Familie Rhopalidae (Heteroptera). MitL Zoo!. 

Mus. Berlin 59(1):37-189. 
Hoebeke, E. R. and A. G. Wheeler, Ir. 1982. Rhopalus (Brachycarenus) tigrinus, recently 
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established in North America, with a key to the genera and species of Rhopalidae in eastern North 
America (Hemiptera:Heteroptera). Proc. Entomol. Soc. Washington 84:213-224. 

Paskewitz, S. M. and J. E. McPherson. 1983. Life history and laboratory rearing of Arhyssus 
latera/is (Hemiptera:Rhopalidae) with descriptions of immature stages. Ann. Entomol. Soc. 
Amer. 76:477-482. 

Alydidae 
(Broad-Headed Bugs) 

This family is closely related to the Coreidae and the various species superficially 
resemble coreids. However, the head is broad and nearly as long as the pronotum. These 
plant feeders occur on flowers and foliage of various weeds and on grasses, frequently 
along roadsides. Nymphs of some species very much resemble ants. 

Fracker, S. B. 1918. The Alydinae of the United States. Ann. Entomol. Soc. Amer. 11:255-282. 

Coreidae 
(Leaf-Footed Bugs) 

These insects are generally medium-sized to large, elongate, and dark colored bugs 
with the head narrower and shorter than the pronotum. The membrane of the first pair of 
wings has numerous veins and, often, the hind tibiae are expanded and Ieamke. Most 
species are plant feeders, and some are serious pests (e.g., the squash bug, Anasa tristis 
[De Geer]). However, a few species apparently are predaceous. 

Baranowski, R. M. and J. A. Slater. 1986. Arthropods of Florida and neighboring land areas. 
Volume 12. Coreidae of Florida (Hemiptera:Heteroptera). Florida Dep. Agric. Consumer 
Services, Bur. Entomol., Contrib. No. 630, 82 pp. 

Pentatomoidea 
(Negro Bugs, Burrower Bugs, Shield-backed Bugs, Stink Bugs, and 

Acanthosomatid Bugs) 

These insects, in Illinois, all have 5-segmented antennae and well developed ocelli. 

Hart, C. A. 1919. The Pentatomoidea of Illinois with keys to the Nearctic genera. Illinois Natur. 
Hist. Surv. Bull. 13:157-223. 

McPherson, J. E. 1982. The Pentatomoidea (Hemiptera) of northeastern North America with 
emphasis on the fauna of Illinois. Southern Illinois Univ. Press, Carbondale and Edwardsville. 240 
pp. 

Thyreocoridae (= Corimelaenidae) 
(Negro Bugs) 

These small bugs (less than 6 mm in length) are oval, strongly convex, shiny black, and 
appear beetlelike. The tibiae are spined but the front tibiae are not flattened for digging 
as they are in the Cydnidae. The scutellum is well developed and covers the entire 
abdomen. These bugs are usually found on grasses and weeds in open fields and on 
berries. 

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, Amer. 
75:465-470. 
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McAtee, W. Land 1. R. Malloch. 1933. Revision of the subfamily Thyreocorinae of the 
Pentatomidae (Hemiptera-Heteroptera). Ann. Carnegie Mus. 21:191-411. 

Cydnidae 
(Burrower 

These bugs are generally black or reddish brown and less than 8 mm in length. They 
have spined tibiae, and the front tibiae are flattened and modified for digging. They are 
usually found in sand and soil where they apparently feed on plant roots. An exception is 
Sehirus cinctus (Palisot de Beauvois) in which nymphs are found in the soil but adults 
often climb up on plants and can be collected by sweeping; both the nymphs and adults 
of this species feed on seeds of the mint Lamium purpureum. 

Froeschner, R. C. 1960. Cydnidae of the Western Hemisphere. Proc. V. S. Nat. Mus. 111:337-680. 
Sites, R. W. and 1. E. McPherson. 1982. Life history and laboratory rearing of Sehirus cinctus 

cinellis (Hemiptera:Cydnidae). with descriptions of immature stages. Ann. Entomol. Soc. Amer. 
75:210-215. 

Scutelleridae 
(Shieldbacked bugs) 

These insects are small to large bugs that look much like stink bugs but have a well 
developed scutellum that covers the abdomen. They are generally rarer than stink bugs 
and generally not of economic importance. These plant feeders attack grasses, sedges, and 
seeds. 

Lattin. 1. D. 1964. The Scutellerinae of America north of Mexico (Hemiptera:Heteroptera: 
Pentatomidae). Ph. D. Diss., Vniv. California, Berkeley. 350 pp. 

Pentatomidae 
(Stink Bugs) 

This large group of small to large insects is easily recognized by the 5-segmented 
antennae, shieldlike, triangularly shaped scutellum, and head that usually is tapering and 
much narrO\ver than the maximum width of the pronotum. Most species are plant feeders, 
attacking a wide range of host plants above ground including grasses, bushes, and trees. 
One subfamily is predaceous, and several of its attack destructive insects. 

Furth, D. G. 1974. The stink bugs of Ohio (Hemiptera: Pentatomidae), Bull. Ohio BioI. Surv. (N.S.) 
5(1): 1-60. 

Acanthosomatidae 
(Acanthosomatid Bugs) 

Members of this small family can be recognized easily by the 5-segmented antennae, 
triangularly shaped scutellum, and 2-segmented tarsi (members of the other pentatomoid 
families have 3-segmented tarsi). They are greenish yellow to reddish yellow and occur 
on various kinds of vegetation, including trees such as birch and beech. They are plant 
feeders, although some reports have suggested they may also be predaceous. Only two 
genera, Elasmucha and Elasmostethus, occur in America north of Mexico; both have been 
collected in Illinois but are rare. 

Kumar, R. 1974. A revision of world Acanthosomatidae (Heteroptera:Pentatomoidea):keys to and 
descriptions of subfamilies, tribes and genera, with designation of types. Australian L ZooL 
(SuppL Ser. 34):1-60. 
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DISTRIBUTION AND BIOLOGY OF THE SPHECINE WASPS OF 

MICHIGAN (HYMENOPTERA: SPHECIDAE: SPHECINAE) 


Mark F. O'Brien l 

ABSTRACT 

Biological information and distribution maps are provided for the 26 species of 
thread-waisted wasps that occur in Michigan. Podium luctuosum is a new state record. 
Sixty percent of the eastern North America sphecine fauna is represented in Michigan. 

The thread-waisted wasps, or Sphecinae (sensu Bohart and Menke 1976) are conspic
uous inhabitants of sandy areas, vacant lots, and human residences (mud daubers). They 
have long been a favorite group for ethologists and naturalists because of their large size 
and easily observed nesting habits. Early authors such as Peckham and Peckham (1898), 
Fabre (I 915), Rau and Rau (1918), and Reinhard (1929) gave much attention to various 
sphecines such as Sphex, Chlorioll, and Ammophila in their accounts of wasp behavior. 
Although much has been printed about the sphecines in technical and popular works, 
many species have been only sparingly studied, and others not at all. Much of the North 
American sphecid fauna is still poorly studied ethologically (Krombein 1979). 

The sphecines are behaviorally diverse, and a general outline of their nesting habits is 
presented in Table 1. No attempt has been made to list all the references that pertain to 
each species in the text, as Krombein (1979) provides citations up to 1976. Only pertinent 
references are given in the species accounts that follow. 

Most sphecine genera are fossorial, but Podium, Chalybion, Sceliphron, and lsodontia 
nest aerially, either in preformed cavities or in mud nests. Prey selection is diverse, 
ranging from spiders to various groups of Orthoptera and lepidopterous larvae. Wasp 
genera usually specialize on a given order or family, with the various species differing in 
prey selection at the family or genus level, stage of prey, size of prey, or site of prey 
capture (arboreal versus fossorial caterpillars). Evans and Eberhard (1970) gave an 
excellent review of all types of sphecid behavior, and Bohart and Menke (1976) provided 
behavioral synopses for each genus on a world-wide basis. 

Owing to the effects of glaciation, Michigan abounds in sandy areas. As a conse
quence, there exists a wide range of habitable areas for sand wasps. Dreisbach (1944) 
provided the first key and annotated list of the thread-waisted wasps of the state. Due to 
later taxonomic revisions and extensive collecting, his paper has been long outdated. 
Michigan has representatives of all the 11 genera of North American Sphecinae, and 26 
of the 127 North American species. Some of these species reach their easternmost or 
northernmost distribution in the state. Other species that are transcontinental are similarly 
widespread in Michigan. These distributions are discussed under the species accounts. 

SYSTEMATICS 

The sphecines are a taxonomically well-studied group in North America. For 
identification of North American taxa other than the Ammophilini, Bohart and Menke's 

lInsect Division, Museum of Zoology, University of Michigan, Ann Arbor. MI 48109-1079. 
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WASPS PREY NESTS 
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prey per cell varies among species. 

Table 1. A synopsis of the nesting habits of the Sphecinae. 

reclassification of the subfamily (1963) is recommended. On a world-wide level, Bohart 
and Menke's 1976 generic revision of the family Sphecidae is the definitive work. For the 
Ammophilini, Murray (940) is the best taxonomic reference for Podalonia, and Menke 
(1964) for Eremnophila. Keys to Ammophila published prior to 1964 are either 
incomplete or unreliable. Only Menke's (1965) revision of North American Ammophila 
is recommended for identification, but it is only available on microfilm or microfilm
based reprint from University Microfilms, Ann Arbor, ML Additional information on 
biology and taxonomy was given by Krombein (1979). 

SPECIES ACCOUNTS 

The following annotated list of the Michigan sphecines is based upon the examination 
of over 2500 specimens from various collections (see Acknowledgments), and from 
personal observations in the field. Voucher specimens for those species upon which 
behavioral data are based are deposited at The University of Michigan Museum of 
Zoology. Plower records are based upon personal observations or label data and do not 
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ONTARIO 

WISCONSIN 

Fig, 1. The counties of the State of Michigan, 

include previously published records, Localities given as Livingston County are from the 
Edwin S, George Reserve (ESGR), Abbreviations for sections of the state of Michigan are 
LP for Lower Peninsula, UP for Uppcr Peninsula, SLP and NLP for the southern and 
northern regions of the LP, The number of specimens examined is given as an indicator 
of relative abundance for the various species, and to indicate the sample size, 
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Podium luctuosum 

Family Sphecidae 
Subfamily Sphecinae 

Tribe Sceliphrini 
Genus CHLORION Latreille 

aerarium Patton 1879. (Fig. 2). This beautiful, large (25 mm) metallic blue wasp 
ranges from southern Canada to Mexico (Krombein 1979) and is known only from 
scattered localities in the LP, most of which are in the southernmost three tiers of 
counties. 

BIOLOGY: Peckham and Kurczewski (1978) found females mass-provisioning several 
serial cells, each containing from 2 to 9 nymphs or adults of Grylllls pennsylvanicus 
Burmeister (Gryllidae). Burrows were invariably dug from the sides of the main bUlTows 
of the cicada-killer (Sphecius speciosus [Drury]). Since C. aerarium also nests where S. 
speciosus is uncommon or absent, as in Michigan, some females may either start their 
own burrow from the surface, or perhaps utilize burrows of other wasps or bees. 

In the SLP (St. Joseph and Livingston counties), C. aerarium provisions its nests with 
G. pennsylvanicus nymphs in late July and early August. Prey are transported on the 
ground, venter-up, with the wasp's mandibles grasping the antennae of the cricket. 

COLLECTION DATES: 42 specimens, I July to 17 September. Most dates are from 
late July to mid-August. 

Genus PODIUM Fabricius 
luctuosum Smith 1856. (Fig. 3). This uncommon species has been collected only in 

Livingston (ESGR), Kalamazoo and S1. Joseph counties. An inhabitant of mesic 
woodlands, it should be found in other areas of the SLP. P. luctuosum has been 
infrequently collected from New York south to Texas, Missouri, and Kansas (Krombein 
1979). The Michigan records are new for the state and considerably extend the known 
range. 

BIOLOGY: These wasps prey on cockroaches, which. after being paralyzed, are placed 
in simple mud-covered cells under bark flaps or in pre-existing cavities in wood. 
Parcoblatta viriginica (Brunner) and Parcoblatta uhleriana (Saussure) adults have been 
recorded as prey (Pate 1949, Krombein 1967). Three species of Parcoblatta occur in 
Michigan (Cantrall 1968) and are likely prey of P. luctuosum. Females caught at the 
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Chalybion californicum Sceliphron caementarium 

ESGR were hunting amongst fallen branches in an oak woods, whereas the specimens 
from Kalamazoo and St. Joseph counties were caught in Malaise traps. 

COLLECTION DATES: Seven specimens, 15 June to 18 July. 

Genus CHflLYBION Dahlbom 
californicum (Saussure) 1867. (Fig. 4). The blue mud-dauber is distributed transcon

tinentally, from southern Canada to northern Mexico (Krombein 1979), and is likely to 
be found in most areas of Michigan. There are few records from the UP, presumably from 
lack of collecting. 

BIOLOGY: This species nests in sheltered locations such as sheds, under eaves of 
buildings, or beneath bridges, and usually appropriates old or recently abandoned nests of 
Sceliphrol1 caemelltarium (Drury). Wasps carry water to manipulate mud previously 
placed there by Sceliphron, rather than carry mud as does S. caementarium. As a result 
of the reworking of the mud, nests of C. cali/omicum have a rough, lumpy texture, versus 
the smooth, "finished" appearance of fresh S. caementarium nests. Rarely. C. cal(for
nicum reopens a recently provisioned nest of S. caementarium, removes the prey, and 
usurps the nest for her own provisions (Rau 1928). 

Chalybioll ca/i/ol'nicum mass provisions each cell with spiders, usually from the 
families Theridiidae and Araneidae, occasionally Oxyopidae, Thomisidae, and Salticidae 
(Horner and Klein 1979, Krombein 1979). This wasp has gained notoriety due to its 
preying on black widow spiders (Latrodectus spp.) (Rau 1935a, Horner and Klein 1979). 
Wasps have been observed catching araneids by landing on the orb webs, enticing the 
spiders out from their retreat and capturing them without becoming entangled in the 
spider's web (Coville 1976). Perennial sleeping aggregations have been noted (Ward 
1972). 

FLOWER RECORDS: Berberis vulgaris. Daucus carota, Zizia aurea. 
COLLECTION DATES: 190 specimens, 25 May to 9 September. Most dates are 

between late June and early August. 

Genus SCELlPHRON Klug 
caementarium (Drury) 1773. (Fig. 5). This black and yellow mud dauber is probably 

the most widespread and familiar of the sphecines, due to its synanthropic habits. 
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Sphex ichneumoneus Sphex pensylvanicus 

7 

Transported via cargo, it has established itself in Europe. Australia, and many Pacific 
Islands (Bohart and Menke 1976), In the New World, S. caementarium occurs from 
southern Canada to Central America and the West Indies (Krombein 1979). It is found 
over much of Michigan. and is probably more widespread in the UP than collection 
records indicate. 

BIOLOGY: MuIticelled mud nests are constructed in sheltered spots such as sheds, 
barns, picnic pavilions, and attics. Spider prey belong mostly to the families Araneidae 
and Thomisidae (Rau 1935b, Muma and Jeffers 1945, Shafer 1949, Horner and Klein 
1979). A favorable site may be uscd for many years, sometimes resulting in an enormous 
conglomeration of nests being occupied by both C. californicum and S. caemelltarium, 

FLOWER RECORDS: Berberis vulgaris. Clematis virginiana, Dauclls carota, Pyra
cantha sp., Spiraea sp. 

COLLECTION DATES: 200 24 May to 1 October. Most records are from 
late June to early August. Wasps in greenhouses in Michigan have been seen as 
early as mid-March (A. O'Brien, pers, comm.). 

Tribe SPHECINI 
Genus SPHEX Linnaeus 

ichneumoneus (Linnaeus) 1758. 6), The great golden digger is widespread over 
much of North America and its range extends deeply into South America (Krombein 
1979). In Michigan, it is most common in the SLP with fewer records northward. and is 
unknown from the UP, 

BIOLOGY: Females nest in hard-packed sandy or gravelly soil, with several cells per 
nest provisioned with two to four Tettigoniidae, Neoconocephaills ensiger (Harris) adults 
and nymphs are utilized as prey in Michigan (pers. obs.). Krombein (1979) listed all of 
the recorded prey and references for this well-studied species. More recently, Brockmann 
(1979, 1980) and Brockmann, Grafen and Dawkins (1979) discussed effects of environ
mental factors on nesting behavior, nest-site selection, and various nesting 
(e.g., some females may usurp others' nests), 

FLOWER RECORDS: Asclepias tuberosa, Asclepias sp., Daucus carma, Eryngium 
yuccajoliutn, Meli/otus alba, M. officinalis. 

COLLECTION DATES: 126 specimens, 8 June to 27 September, with most dates in 
late July to mid-August. 
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Isodorttia auripes Isodontia mexicana 

pensylvanicus Linnaeus 1763. (Fig. 7). Distributed transcontinentally in North 
America, except for northwestern states (Krombein 1979). Sphex pensylvQnicus appears 
to be less common throughout its range than S. ichneumoneus, Most Michigan records are 
from the SLP, and it appears that it is absent from the extreme NLP and up, 

BIOLOGY: This wasp nests in soft ground, usually in sheltered locations, Prey are 
katydids (Tettigoniidae), with Scudderia spp. commonly reported. The oblique burrow 
contains several cells with 2-6 prey in each (Reinhard 1929, Frisch 1938, Krombein 
1979, F.E. Kurczewski pers. comm.). 

FLOWER RECORDS: Asclepias spp" Daucus carota, Eryngium yuccafolium, Meli
lotus alba. 

COLLECTION DATES: 68 specimens, 19 June to 5 September, Most dates are from 
late July to mid-August. 

Genus ISODONTIA Patton 
auripes (Fernald) 1906. (Fig. 8). This eastern U.S. ranges as far west as 

Kansas, south to Texas (Krombein 1979), It is uncommon Michigan, being restricted 
to the SLP. 

BIOLOGY: Members of this genus are called the grass-carrying wasps due to their 
habit of using grass blades to partition cells and form closing plugs in their cavity nests. 
They are easily studied if trap-nests (Krombein 1967) are used, such as lengths of 
bamboo, or borings in wood placed in an open location. Isodontia auripes nests contain 
a single large brood chamber in which several larvae develop together (Krombein 1967, 
1979). Krombein (1979) listed prey as various of Oecanthus, Orocharis, 
Orchelimum, Neoxabea (Gryllidae); Conocephalus and Scudderia (Tettigoniidae). It 
appears that gryllids, especially those in the genus Oecanthus are preferred. 

FLOWER RECORDS: Melilotus alba. 
COLLECTION DATES: 42 specimens, 3 July to 22 August, with most dates in late 

July. 

mexicana (Saussure) 1867. (Fig. 9). Isodontia mexicana is a widespread North 
American species ranging into Central America (Krombein 1979) that is relatively 
common in the LP of Michigan. Only a few records are known from the UP. 
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Palmodes dimidiatus Prionyx atratus 

10 

BIOLOGY: This species is similar to I. auripes in its nesting behavior, but differs in 
that it often provides loose partitions between brood cells containing a single larva with 
prey. Often a single large brood chamber may contain bits of grass spread loosely 
throughout it (Medler 1965, Lin 1966, Krombein 1967, pers. obs.). Several species of 
Oecanthus are the preferred prey, but it is also known to take Gryllus and other genera 
(Krombein 1979). Not only does I. mexicana nest in cavities in wood, but it has been 
reported to nest in pitcher plant leaves in the southeast (Hubbard 1896, Rau 1935c). Two 
generations per year occur in the SLP. 

FLOWER RECORDS: Daucus carota, Eryngium yucca/altum, Melilotus alba, Pasti· 
naca sativa, Rhus glabra, and Rudbeckia hirta. 

COLLECTION DATES: 196 specimens, 17 June to 12 October, with most dates in 
July and August. 

Genus PALMODES Kohl 
dimidiatus (DeGeer) 1773. (Fig. to). The only member of this genus in eastern North 

Amcrica, P. dimidiatus is recorded from scattercd localities in Michigan. Although only 
one record exists from the UP (Marquette Co.), it may occur in other areas where its prey 
is found. 

BIOLOGY: Females nest in sandy soil, storing a single prey (usually a nymphal 
tettigoniid) in a shallow, one-celled nest (Krombein 1979). A female nymph of Atlanticus 
testaceous Scudder is the only prey reeord for the state (ESGR). Females at the ESGR 
hunted for Atlanticus nymphs in open oak -hickory woods with low, shrubby undergrowth. 
Krombein (1979) listed other prey records in addition to A. testaceous. 

COLLECTION DATES: 50 specimens, 19 June to 28 August. Most records are from 
late July. 

Genus PRIONYX Van der Linden 
atratus (Lepeletier) 1845. (Fig. 11). This species occurs transcontinentally from 

southern Canada to northern Mexico (Krombein 1979). It is quite widespread across the 
LP, but rare in the UP. 

BIOLOGY: Wasps nest in gravelly or sandy (heavy) soils, constructing one-celled nests 
after procuring prey. A single adult grasshopper is used to provision the cell, with over 
20 species of acridids recorded as prey (Krombein 1979). 
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Podalonla luctuosa Podalonia robusta 

12 13 

COLLECTION DATES: 117 specimens, 10 July to 3 October, with the majority of 
specimens taken in August. This coincides with the appearance of most adult acridids. 

Tribe AMMOPHILINI 
Genus PODALONIA Fernald 

Members of this genus are considered to be more primitive than those of Ammophila. 
Podalonia typically prey on soil-dwelling noctuid larvae (cutworms) and excavate a 
shallow, one-celled nest after capturing prey. (Most sphecids excavate the burrow before 
capturing prey). The caterpillar is usually cached on a clump of vegetation while the wasp 
digs her burrow. Only one prey is used per nest. 

The apparently one-segmented petiole is perhaps the easiest character for separating 
Podalonia from Ammophila and Eremnophila. The biology and systematics of the genus 
have been reviewed by Bohart and Menke (1976). 

luctuosa (Smith) 1856. (Fig. 12). Podalonia luctuosa is a transmontane and boreal 
North American species that is probably widespread in Michigan. The females are the 
only all-black Podalonia east of the Rocky Mountains. 

BIOLOGY: Females emerge from hibernation in late April to early May and begin 
nesting during warm, sunny days. This species is bivoltine, and a variety of cutworm 

have been recorded as prey (O'Brien and Kurczewski 1982). Females of the 
second generation mate in late summer and dig deep, overwintering burrows which they 
enter in the fall, with several wasps often sharing a burrow (O'Brien and Kurczewski 
1982). Steiner (1983) has studied the hunting and stinging behavior of P. luctuosa under 
laboratory conditions. 

FLOWER RECORDS: Achillea millefolium, EaI'berea vulgaris, Cerastium vulgatum, 
Chrysanthemum leucanthemum, Daucus carota, Erigeron canadensis, Fragaria virgini
ana, Hypericum perforatum, Lepidium virginicum, Melilotus alba, Potentilla recta, 
Solidago spp., Taraxacum officina/e, Trifolium agrarium, T. pratense, T. repens. 

COLLECTION DATES: 180 specimens, 16 April to 3 October. Due to the hibernation 
of adult females, and the two generations (in most cases), there are three adult peak 
appearances: May, early July, and late August to early September. The males generally 
peak in late June to early July, and in mid-August. 
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Podalonia violaceipennis Podalonia 

robusta (Cresson) 1865. (Fig. 13). 111is species is distributed throughout the montane 
and northern areas of North America much like P. luctuosa. In Michigan, it is found 
primarily in the UP and NLP. 

BIOLOGY: Females prey on a variety of cutworms in disturbed sandy areas. One 
female in Crawford Co. was carrying a noctuid caterpillar venter-up along the margin of 
a compacted sandy road (1 August) when she was collected. There appears to be only one 
generation per year. based upon collection records and field observations. 

FLOWER RECORDS: Asclepias sp., Linaria vulgaris, Melilotus offirinalis. Pastinaca 
sativa, Solidago spp. 

COLLECTION DATES: 140 specimens, 11 June to 25 September. The majority of 
dates are from mid-June to mid-August. 

sericea Murray 1940. (Fig. 14). A wide-ranging, western North American species 
(Krombein 1979), P. sericea reaches its easternmost limit in Michigan. It has a shoreline 
dunes distribution within the state. No inland records have been found. 

BIOLOGY: At Warren Dunes State Park (Berrien Co.), females were flying along old 
dune crests overgrown with herbaceous vegetation. Prey are presumed to be noctuids, as 
Hicks (1933) listed Homoptera saliris Behr and Zale lunata (Drury) as prey in California, 

FLOWER RECORDS: Euphorbia corollata. 
COLLECTION DATES: 25 specimens, 3 July to 23 August. 

violaceipennis (Lepeletier) 1845. (Fig. 15). A predominantly eastern North American 
species, P. violaceipennis is widespread in Michigan, being common in the LP. 

BIOLOGY: Podalonia violaceipennis nests in coarser sand and heavier soil than the 
other three species listed above. Nests are often dug in proximity to small clumps of 
vegetation. One nest from Washtenaw County (Half Moon Lake, 7 June) contained a 
Lacinipo/ia sp. (Noctuidae), and a nest from Marquette County (Huron Mtn. Club, 9 
August) contained a larva of Faronta d~ffusa (Walker) (Noctuidae). The burrow diameters 
were 7.0 and 8.0 mm, respectively. Burrow lengths were 1.5 and 3.0 em, while the cells 
measured 1.6 and 2.1 em deep, respectively. 

FLOWER RECORDS: Dallcus carota, Erigeron philadelphia, Galium triflorum, 
Solidago jllncea. S. nemoralis. Solidago spp. 
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Eremnophila aureonotata 

16 

Ammophila azteca 

17 

COLLECTION DATES: 204 specimens, 1 June to 5 October. Most dates are in July 
and August. 

Genus EREMNOPHILA Menke 
aureonotata (Cameron) 1888. (Fig. 16). A member of a predominantly Neotropical 

genus, E. aureonotata extends from southern Canada to Central America (Krombein 
1979). In Michigan, it has been found in the central and southern LP, but is not commonly 
collected. 

BIOLOGY: Nests are dug in sandy or loamy soils, and are provisioned with a single, 
large caterpillar. Nests are simple and unicellular like those of other Ammophilini. 
Females are often seen searching among the leaves of oaks for prey. Krombein (1979) 
listed Heterocampa guttivitta (Walker) and an unknown hesperiid larva as prey. 

COLLECTION DATES: 59 specimens, 24 June to 16 September. Most dates range 
from late July to mid-August. 

Genus AMMOPHILA Kirby 
azteca Cameron 1888. (Fig. 17). AmmophUa azteca is distributed widely throughout 

North America, occurring as far north as the Yukon and south to Mexico (Krombein 
1979). In Michigan, it is primarily found in the UP and NLP and only rarely collected in 
the SLP, probably because it is a montane and northern species. 

BIOLOGY: Females often maintain several nests simultaneously using progressive 
provisioning. The simple, shallow, one-celled nest has a vertical burrow and may contain 
up to nine prey. A variety of naked arboreal caterpillars in the families Gelechiidae, 
Geometridae, Sphingidae, and Tenthredinidae have been recorded as prey (Powell 1964, 
Evans 1965). My own observations at the Huron Mountain Club (Marquette Co., 29 
July-4 Aug. 1984,3-9 Aug. 1985,21-28 June 1986) revealedA. azteca utilizing pierid 
larvae, Faronta diffusa (Walker), Pseudeletia unipunctata (Haworth) and Morrisonia 
confusa (Hubner) (Noctuidae), undetennined Noctuidae, Plathypena scabra (F.) 
(Geometridae), undetennined Geometridae; and Orgyia antiqua (L.) (Lymantriidae, a 
new prey family). The prey were captured on bracken fern, clover (Trifolium), or other 
low herbage and flown to the nest after being immobilized. Nests are temporarily closed 
between provisioning trips. 
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Ammoph;la cleopatra Arnmophila evans; 

18 19 

FLOWER RECORDS: Daucus carota, Rubus spp., Solidago spp., Tanacetum vulgare. 
COLLECTION DATES: 160 specimens. 17 June to 28 September, with most dates 

from mid-July to mid-August. 

cleopatra Menke 1964. (Fig. 18). Another transcontinental species, Ammophila 
cleopatra is primarily found in the western and montane regions of North America 
(Krombein 1979), but in Michigan it is apparently restricted to dune areas bordering Lake 
Michigan. 

BIOLOGY: A. cleopatra has been found near areas where young oaks have taken hold 
on stabilized dunes and near the peripheries of blowouts at Warren Dunes State Park 
(Berrien Co.). Evans (1959) found wasps nesting in restricted areas of sand near oaks in 
Kansas, and recorded Notodontidae and Noctuidae as prey. One species of prey, 
Macrurocampa marthesia (Cramer) was an oak feeder. One or two larvae are used to 
provision the simple nest which is temporarily closed between provisioning trips. 

FLOWER RECORDS: Euphorbia corollata. 
COLLECTION DATES: 12 specimens, I July to 5 September. 

evansi Menke 1964. (Fig. 19). This species is apparently restricted to eastern North 
America (Krombein 1979, Finnamore 1982). In Michigan, it is found only in the UP and 
Isle Royale, where exposed rocky outcrops occur (O'Brien and O'Brien 1988). 

BIOLOGY: Females nest in pockets of loamy soil nestled among vegetation on 
outcrops of exposed rock. The burrow is temporarily closed while the wasp is off hunting. 
A single large, noctuid larva (Zale sp.) is placed in the shallow burrow (O'Brien and 
O'Brien 1988). 

FLOWER RECORDS: Rhus giabra, Rubus idaeus. Solidago hispida. 
COLLECTION DATES: 25 specimens, 9 June to 17 August. 

harti (Fernald) 1931. (Fig. 20). Another widespread species, Ammophila harti is 
distributed from Vermont to Alberta and south to Texas (Krombein 1979). In Michigan, 
its scattered distribution pattern matches the occurrence of sand dunes and blowouts (see 
fig. IX-20 in Dorr and Eschman 1970). 

BIOLOGY: An oblique burrow is prepared in open sand and is progressively 
provisioned over several days. Females may maintain several nests simultaneously, 
providing mostly small caterpillars of the families Noctuidae, Geometridae, Pyralidae, 
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20 

Ammophila kennedyi Ammophila harti 

and Gelechiidae, which are carried in flight to the nest (Evans 1959, Hager and 
Kurczewski 1986). At Warren Dunes State Park I have usuallv associated A. harti with 
the same sites chosen by Microbembex monodonta Say, i.e.; on dunes with scattered 
growths of the beach grass, Ammophila arenaria. 

Hager and Kurczewski (1985a, 1985b) have also published on the male reproductive 
behavior of A. harti and its interactions with cleptoparasitic flies. 

COLLECTION DATES: 70 specimens, 25 June to 28 September, with most dates in 
July and August. Hager and Kurczewski (1986) found this species to have two to three 
generations per year in central New York. 

kennedyi (Murray) 1938. (Fig. 21). A species found throughout North America 
(Krombein 1979), A. kennedyi likewise occurs throughout Michigan. 

BIOLOGY: Nothing has been published on the behavior of A. kennedvi. A member of 
the urnaria species-group, it probably shares similar ethological traits. Papers published 
on A. umaria behavior prior to 1938 may have unknowingly included A. kennedyi due to 
their morphological similarity. 

FLOWER RECORDS: Melilotus alba, Solidago rigida. 
COLLECTION DATES; 100 specimens, 5 June to 8 October, with most dates in late 

July to early August. 

leoparda (Fernald) 1934. (Fig. 22). This species occurs uncommonly in the eastern 
U. S. (Krombein 1979). In Michigan, it has been collected from scattered localities in the 
SLP. 

BIOLOGY: Nothing has been reported about the habits of A. leoparda. One female was 
collected as she was flying close to the ground in a gravelly-sandy area with large amounts 
of clay. The soil was very hard and compacted (Washtenaw Co., Half Moon Lake). 

COLLECTION DATES; 32 specimens, 14 June to 14 September, with most dates in 
late July and early August. 

mediata Cresson 1865. (Fig. 23). A western, montane, and Canadian species, A. 
mediata is found as far north as the Yukon (Krombein 1979). In Michigan it occurs only 
in sandy plains dominated by Pinus banksiana on Isle Royale, the UP, and some areas of 
the NLP. 
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23 

Ammophila mediata Ammophila leoparda 

BIOLOGY: O'Brien and O'Brien (1988) studied A. mediata at the Huron Mountain 
Club, and found females nesting in Jack pine-dominated habitats. Nests were constructed 
in sandy soil, and were provisioned with a single large caterpillar, usually an arboreal 
noctuid or geometrid. Females temporarily closed the nest before hunting for prey. 
Females ran up and down branches of trees searching for prey. This was the most common 
species of Ammophila in Malaise traps from the Huron Mountains (O'Brien and O'Brien 
1988). 

FLOWER RECORDS: Apocynum andraesifolium, Chrysanthemum leucanthemum. 
Galium triflorum, Solidago spp. 

COLLECTION DATES: 200 specimens, 13 June to 5 September. Most dates are in late 
June and early July. 

nigricans Dahlbom 1843. (Fig. 24). This widespread eastern species has not been 
collected frequently in the state. Most records are from the SLP, with two specimens from 
Marquette County being the only records from the UP. 

BIOLOGY: Nests are in sandy-clayey soil, the burrow being either oblique or vertical 
with a horizontal terminal cell. A single caterpillar, usually a noctuid, is used to provision 
the cell, with the genera Catacola, Euparthenos. and Zale reported as prey (Evans 1959, 
Krombein 1979). 

COLLECTION DATES: 49 specimens, 17 June to 28 August, with most dates from 
mid-July to early August. 

pictipennis (Walsh) 1869. (Fig. 25). This species occurs in the eastern U.S. with a few 
records from Mexico (Krombein 1979). In Michigan, it is found primarily in the 
southernmost three tiers of counties. It is never common, but further collecting should 
reveal a wider distribution in the SLP. 

BIOLOGY: Ammophila pictipennis is similar to many Podalonia with regards to prey 
selection. Noctuid larvae, mostly cutworms, such as Leucania unipuncta (Haworth), 
Agrotis c-nigrum (L.), Prodenia ornitogalli Guenee, Heliothis zea (Boddie), and 
Pholisora catullus F., are placed singly in a shallow, unicellular nest. Hilarella hilarella 
Zetterstedt (Diptera: Sarcophagidae) is recorded as a parasite (Walsh and Riley 1869, Rau 
and Rau 1918, Krombein 1979). 

COLLECTION DATES: ]6 specimens, 14 June to 3 October. 
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Ammophila nigricans 

25 

Ammophila piclipennis 

procera Dahlbom 1843. (Fig. 26). Another transcontinental North American species, 
A. procera's range extends into Guatemala (Krombein 1979). It is widespread over much 
of the LP of Michigan. with only one record from the UP. It is the largest and most 
conspicuous Ammophila in eastern North America. 

BIOLOGY: Nesting takes place in small patches of firm sand that are often interspersed 
with shrubs and trees. Burrows may be oblique or vertical with a single, large caterpillar, 
usually a notodontid, in the cell. Wasps at the ESGR (Livingston Co.) provisioned their 
nests with Heterocampa manteo (Doubleday) (Notodontidae). Krombein (1979) listed as 
prey Nadata gibbosa (Abbott), H. manteo, H. astarte Doubleday, Datana sp., Schizura 
ipomoeae (Doubleday), Symmerista spp. (all Notodontidae), Smerinthus cerisyi Kirby 
(Sphingidae), and Noctuidae spp. Because their prey are arboreal, the females are often 
found searching among the branches (especially oaks) several meters above the ground. 
Males can also be found among the branches where they may either be searching for mates 
or imbibing honeydew. Papers by Evans (1959) and Krombein (1953. 1958) contain the 
most extensive observations of A. procera. 

FLOWER RECORDS; Asclepias tuberosa, Asclepias sp., Daucus carota 
COLLECTION DATES; 165 specimens, 17 June to 3 October, with most dates ranging 

from early July to mid-August. 

umaria Dahlbom 1843. (Fig. 27). Probably the commonest species of Ammophila in 
eastern North America, A. urnaria occurs from the eastern side of the Rocky Mountains 
to the Atlantic coast, from southern Canada to Florida (Menke 1965, Krombein 1979). 
h'vlrrp''Y'>pl" widespread in Michigan, A. umaria is the most often collected species of the 
genus. 

BIOLOGY: Nests are excavated in firm, often pebbly soil in a variety of situations, 
such as waste areas, paths, gravel pits. and unpaved roads. Prey are located in low 
herbaceous vegetation, shrubs, and small trees that surround the nesting site. Small 
geometrid and noctuid larvae are captured, which the wasps often carry in flight to the 
nest. One to six prey are mass-provisioned in the cell at the end of the oblique or vertical 
burrow (Evans 1959, Powell \964, pers. obs.) 

FLOWER RECORDS: Achillea millefolium, Chrysanthemum leucanthemum, Clematis 
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26 

Ammophila urnariaAmmophila procera 

27 

virginiana, Daucus carota, Erigeron philadelphia, Erigeron spp., Melilotus alba. Rubus 
sp., Solidago juncea. 

COLLECTION DATES; 600 specimens, 30 May to I October, with most dates in late 
July to mid-August. Collection records suggest that A. umaria, like A. harti, may be 
bivoltine. 

DISCUSSION 

The distribution of species of sphecines in Michigan show that there are elements of 
four faunas: (I) Northern Transition zone, (2) Canadian, (3) Western Montane, and (4) 
Neotropical. Generally, wasps that occur throughout eastern North America (Northern 
Transition Zone) are found in Michigan, and are usually widespread within the state, or 
if restricted, are commonly found in the appropriate habitats, such as A. harti on dune 
areas. Since Michigan has few natural barriers to hamper the movement of insect 
populations (i.e., mountain chains), it should not be surprising to find many species 
widely distributed within the lower peninsula. 

Members of what I call the "western-montane" fauna are those species that exist in the 
western states and montane areas, but are found at northern latitudes east of the Rocky 
Mountains. Prime examples of this type of distribution are Ammophila mediata, A. 
cleopatra, Palmodes dimidiatus, Podalonia sericea, and non-sphecine wasps, such as 
Tachysphex aethiops (Cresson) (O'Brien 1987). Some of these, such as A. mediata, can 
also be considered boreal in distribution, and good examples of species best exhibiting a 
Canadian or boreal faunal association are Ammophila azteca. Podalonia luctuosa, and P. 
robusta. Steiner (1973) found these species as far north as the Northwest Territories and 
Yukon, and in Michigan they are quite widespread in the UP and northern LP, but rare 
in the central and southern parts of the state. 

Some genera that occur only in the southernmost part of the state, such as Podium and 
Eremnophila are predominantly tropical in origin, and appear to have reached there the 
limit of their northward distribution. In the case of Sphex, a widespread genus, their 
northward distribution appears to be determined by the presence of appropriate tettigoniid 
prey. Species more commonly associated with the southeastern U.S., such as Ammophila 
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nigricans and A. pictipennis, are likewise found in the southern tiers of Michigan 
counties. 

Faunal composition changes over time, especially as habitats are changed or destroyed. 
Therefore, there are some species in threatened habitats that deserve further study. Two 
such species in Michigan, Ammophila cleopatra and Podalonia sericea, occur in dune 
habitats along Lake Michigan, and are recorded from only a few localities. Although they 
are widespread west of the Rockies, Michigan is their easternmost limit. Intensive 
searching may reveal a wider distribution, but little is really known of the habits of these 
wasps in Michigan. Most other species of sphecines occupy habitats that are more or less 
regularly disturbed. Some species, such as A. umaria, may actually increase their 
distribution or populations when new nesting areas are created (e.g., gravel pits or dirt 
roads). Synanthropic species, such as Sceliphron caementarium, have probably also 
increased in abundance and have certainly widened their distribution as a result of human 
activities. 
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Abacidus permundus, 107 

Acanthosomatidae, 196 

Acari, 1-10, 79-94, 101 

Acaricoris, 22 

Acaridae, 79-94 

Acotyledon, 91 

Acrididae, 40-41, 45, 204 

Acronicta 


americana, 117 

oblinita, 117 

spinigera, 117 


Acrosternum hi/are, 96, 185 

Actias luna, 116 

Acupalpus pauperculus, 107 

Acyrtosiphon pisum, 25-33 

Adelphocoris 


lineolatus, 25-33 

rapidus, 25 


Aedes 

hendersoni, 130 

triseriatus, 130 


aerial yelIowjacket, 168 

Ageniella fulgifrons, 73 

Agonum 


crenistriatum, 107 

cupripenne, 107 

placidum, 107 

puncticeps, 107 

punctiforme, 107 


Agrotis 

c-nigrum, 212 

ipsilon, 118 


Alcaeorrhynchus grandis, 97 

alfalfa snout beetle, 121-126 

Allonemobius (=N emobius) 


allardi,42 

fasciatus, 42 

griseus griseus, 42 


Alydidae, 183, 195 

Alydus eurinus, 183 


Alypia octomaculata, 118 

Ammophila 


azteca, 209 

cleopatra, 210 

evansi,210 

harti,210 

kennedyi,211 

leoparda, 211 

mediata,211 

nigricans, 212 

pictipennis, 212 

procera, 213 

urnaria, 213 


Ammophilini,207-217 

Ammosphex, 77 

Amphasia 


interstitialis, 107 

sericea, 107 


Amphipoea americana, 118 

Amphipyra pyramidoides, 118 

Anagraphafalcifera, 117 

Anasa tristis, 183, 196 

Anathix raila, 118 

Anavitrinelia pampinaria, 115 

Ancyloxipha numitor, 114 

Aneurinae, 19 

Aneurus pygmaeus, 19 

Anisodactylus 


discoideus, 107 

harrisi, 107 

nigrita, 107 

rusticus, 107 

sanctaecrucis, 107 


Anisopodidae,130 
Anopheles barberi, 130 

Antaeotricha leucillana, 114 

Antheraea polyphemus, 116 

Anthocoridae, 192 

Anthomyiidae, 11-18 

Apamea amputatrix, 118 
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ApanJesis 

1U1is, 117 

phalerata, 117 


Apateiodes torrefacta, 116 

Apatelodidae, 116 

Apateticus 


cynicus,97 

lineolatus, 97 


Apaturidae, 115 

Aradidae, 19-23, 193 

Aradinae, 19-20 

Aradus 


acutus, 19-20 

cincticornis,20 

cre1U1tus,20 

falleni,20 

robustus, 20 


Araneidae, 203-204 

Archips 


argyrospUa, 114 

cerasivora1U1, 114 


Arctiidae, 116 

Arhaphe caroii1U1, 194 

Arphia 


pseudonietana, 40 

sulphurea, 41 


Artogeia rapae, 114 

Ascalapha odorata, 117 

Asopinae. 97 

Asterocampa 


celtis, 115 

clyton. 115 


Astigmata, 1-10,79-94 
Atlanticus 


monJicoia, 41 

testaceous, 206 


Atteva punctella, 114 

Auplopodinae, 71-74 

Auplopus 


architectus architectus, 73 

caerulescens subcorticaUs, 71-74 

mellipes variitarsatus, 72-73 


nigrellus, 73 

Autographa precationis, 117 

Automeris io, 116 

Bai/eya australis, 117 

bald faced hornet, 169 

Banasa 


calva, 96 

euchlora, 96 

grisea.96 

packardi, 96 

subcarnea,96 


Basilarchia 

archippus, 115 

arthemis astynax, 115 


Batrachideinae, 40 

Belostoma.188 
Belostomatidae. 188 

Bembecinae, 103 

Berytidae, 194 

Biston betularia, 115 

Blera 


anaUs, 88 

armillata hUnJeri, 88 

badia, 88 

con/usa, 88 

umbratilis, 88 


Blissus leucopterus, 195 

Bombyliidae, 103 

Bonomoia, 86, 90 

Booneacris glacialis ca1U1densis. 40 

Brachypa/pus oarus, 79, 86, 89 

Bradycellus 


atrimedeus, 107 

badipennis. 107 

rupestris, 107 


Brochymena 

cariosa,96 

haedula,96 

parva, 96 


Bromeliaglyphus,91 
Bruchidae, 25-33 

Bruchophagus platypterus, 25-33 


http:grisea.96
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Brunnettia nitida, 130 

Buenoa, 189 

Caenurgina erechtea, 117 

Calathus gregarius, 107 

CaUida punctulata, 108 

Calligrapha californica coreopsivora, 99 

Caloglyphus, 91 

Camnula pellucida. 40 

Carabidae. 105-110 

Catocala, 212 


arnatrix, 117 

cara, 117 

cerogarna, 117 

crataegi. 117 

grynea, 117 

ilia, 117 

parta, 117 

piatrix, 117 

subnata, 117 

ultronia, 117 

vidua, 117 


Celastrina ladon, 115 

Ceratomia 


amyntor, 116 

catalpae, 116 

undulosa, 116 


Ceratopogonidae, 130 

Cercopidae, 25-33 

Cercyonis pegala, 115 

cereal leaf beetle, 133-138 

Ceuthophilus maculatus, 42 

Chalcosyrphus (Xylotomima) vecors, 79, 

86 

Chalybion californicum, 203 

Chilocorus, 1 

Chlaeniini, 108 

Chlaenius 


aestivatus, 108 

brevilabris, 108 

emarginatus,108 

pusillus, 108 

sericeus, 108 


tricolor, 108 

Chloealtis conspersa, 40 

Chlorion aerarium, 202 

Chlorochroa 


saucia, l84 

sayi,96 


Chlorocoris 

flaviviridis, 96 

hebetatus, 96 


Choristoneura 

fumiferana, 140 

parallela, 114 


Chorthippus curtipennis, 40 

Chortophaga viridifasciata, 40 

Chrysomelidae, 47-54, 99, 133-138 

Cicadellidae, 25-33 

Cicindela 


punctulata, 106 

sexguttata, 106 


Cicindelini, 106 

Cimex lectularius, 192 

Cimicidae, 192 

Cisseps fulvicollis, 117 

Clivinia 


bipustulata, 107 

impressifrons, 107 


Clostera inclusa, 116 

Clubiona, 72 


obesa, 73 

Clubionidae, 72, 73 

Coccinellidae, 1 

Coenosia tigrina, 11-18 

Coleoptera, 25-33,47-54,55,99,105-110, 

121-126, 130, 133-138,139-154 

Colias 


eurytheme, 114 

philodice, 114 


Colliuris pennsylvanica, 108 

Congovidia, l 

Conocephalinae, 41 

Conocephalus, 203 


fasciatus, 41 
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saltans, 41 

Copiphorinae,41 

Coreidae, 196 

Coreoidea, 195 

Corirnelaenidae, 96, 196 

Corixidae, 189 

Cosmoglyphus.91 
Cosmopepla bimaculata, 96 

Cossidae, 114 

Ctenidae, 75 

Ctenodactylini, 108 

Cucullia convexipennis. 118 

Culicoides 


flukei, 130 

guttipennis, 130 

nanus, 130 


Curculionidae, 121-126 

Cychrini. 106 

Cyclotrachelus soda lis, 107 

Cycnia lenera, 117 

Cydnidae, 96, 196 

Cyphon arboricola, 130 

Cyrtomenus ciliatus, 96 

Danaidae, 115 

Danaus plexippus, 115 

Darapsa myron, 116 

Dalana, 211 


ministra, 116 

Decticinae, 41 

Deidamia inscripta, 116 

Delia 


antiqua, 11 

platura.11 


Dendroctonus simplex, 139-154 

Dendrolaelaps sp., 87, 88, 90 

Dendrophaonia scabra, 130 

Dendrothrips omatus, 35 

Desmia funeralis, 115 

Dicaelus 


elongatus, 108 

teter, 108 


Dichordia iridaria, 116 


Digamasellidae, 87 

Diptera, 11-18,79-94,127-132 

Dissosteira carolina, 40, 45 

Divilia, 1,86 

Dolichovespula 


arctica, 168 

arelUlria, 168 

moculata, 169 

norvegicoides, 169 


Dyspteris arbortivaria, 116 

Dysstroma hersiliata, 116 

eastern larch beetle, 139-154 

eastern yellowjacket, 171 

Ecpantheria scribonia, 117 

Edovum puttleri, 47-54 

Elaphrini, 107 

Elaphrus ruscarius, 107 

Elasmostethus, 197 


cruciatus, 185 

Elasmucha, 197 

Empoascafabae, 25-33 

Enconisla dislocaria, 115 

Enicocephalidae, 191 

Ennomos maglUlria, 116 

Epargyreus clarus, 114 

Epirrhoe alternata, 116 

Episyron, 77 

Eremnophila aureonotata, 209 

Eris militaris, 72 

Eristalis bardus, 81 

Espletiacarus, 1 

Euchlaena obtusaria, 116 

Euclea delphinii, 115 

Eudryas 


grata, 118 

unio, 118 


Eulithis diversilineata, 116 

Eulophidae, 45-54 

Eunemobius (=Nemobius) carolinus, 42 

Euparthenos, 212 

Euphyes ruricola metacomet, 114 

Eurema lisa, 114 


http:platura.11
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Eumorpha pandorus, 116 

european hornet, 167 

Eusarca confusaria, 116 

Eusehistus 


eomptus, 96 

obscurus,96 

quadrator, 96 

servus servus, 97 

tristigmus tristigmus, 97 


Everes eomyntas, 115 

Faronta diJfusa, 208 

F eltia jaculi/era, 118 

Galgula partita, 118 

Galgupha 


earinata, 184 

denudata, 185 

ovalis, 96 


Gelastocoridae, 179, 190 

Gelastoeoris oeulatus, 179, 190 

Gelechiidae, 209, 210 

Geometridae, 115,209,210,212,213 

german yellowjacket, 171 

Gerridae, 187 

Gerris regis, 180 

Glenostietia pieti/rons, 103 

Gomphocerinae, 40 

Gryllacrididae, 42 

Gryllidae, 42, 205-206 

Grylius, 206 


pennsylvanieus, 42, 202 

veletis, 42 


Haematopis grataria, 116 

Halysidota tesselaris, 117 

Haploa con/usa, 116 

Harpalini, 107 

Harpalus 


bieolor, 107 

ealiginosus, 107 

pensylvanieus, 107 


Harrisina americana, 115 

Hebridae, 186 

Hebrus, 186 


Heliothis zea, 118,212 

H elodes fuscipennis, 130 

Helodidae, 130 

Hemaris 


diffinis, 116 

thysbe, 116 


Hemiptera, 25-33, 95-98,177-198 
Hemisareoptes, 1 


eooremani, 1 

malus, 1 


Hemisarcoptidae, 1-10,86 

Hesperiidae, 114 

Hesperoeorixa lucida, 180 

Heteroeampa 


astarte, 213 

guttivitta, 57-63, 209 

manteo, 63, 211 

subrotata, 116 


Heteroptera, 19-23,35-38,177-198 
Hilarella hilarella, 212 

Hisliogaster 


arborsignis, 88 

eyleopis, 86, 88 


Histiostomatidae, 86, 88 

Holcostethus limbolarius, 97 

Homaemus 


parvulus, 96 

proteus, 96 


Homoptera salieis, 208 

Homoptera, 25-33 

Hormosianoetus maliotae, 88,90 

H uronopus, n, gen., 6-10 


michiganensis, n. sp. 6-10 

llyalophora cecropia, 116 

Hydrometra, 187 

Hydrometridae, 187 

Hyllolycaena hyllus, 114 

llymenarcys 


aequalis, 97 

nervosa,97 


Hymeniaperspectalis.115 
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Hymenoptera, 45-54, 71-74, 75-78, 103
104,140,155-175,199-217 

Hypargyrtis unipunctata, 116 

Hy[,nanlria cunea, 61, 117 

Hyppa xylilWides, 118 

Idia 


americalis, 117 

lubricalis, 117 


Incurvariidae, 114 

fsodontia 


auripes, 205 

mexicann, 205 


Isometopidae. 191 

ftame pustularia, 115 

JulWnia coenia, 115 

Lacinipolia, 208 


renigera, 118 

larch sawfly, 140 

Largidae, 194 

Largus sp., 194 

Lasiocampidae, 116 

Latrodectus spp., 203 

Lebiini, 108 

Lepidoptera, 57-63, 65-69, 103, 111-119, 

140, 146,208-213 

LeptilWtarsa decemlineata, 47-54 

Leptotrachelus dorsalus, 108 

Leptoypha 


capitata, 37 

mutica, 35-38 


Lethocerus, 188 

Leucania 


multilineata, 118 

unipuncta, 212 


Libytheana bachmannii, 115 

Libytheidae, 115 

Licini, 108 

Limacodidae. 115 

Lineostethus tenebricomis, 97 

LilWbia.1 

Lithacodia carneola, 117 

Lomographa veslaliata, 116 


Lycaena phlaeas americana, 114 

Lycaenidae, 114 

Lycosa, 75 


helluo, 77 

rabida, 77 


Lycosidae, 75, 77 

Lygaeidae, 195 

Lygaeus kalmii, 182 

Lygus lineolaris, 25-33, 182, 191 

Lymantria dispar, 61, 117 

Lymantriidae, 61, 117, 209 

Macrurocampa marthesia, 210 

Mallota 


bautias, 80, 81, 130 

poslicata, 80, 130 


Manduca quinquemaculata, 116 

Marathyssa inficita, 117 

Mecidea 


major, 97 

milWr, 97 


Megaselia scalaris, 129-130 

Megisto cymela, 115 

Melflnaethus robust us, 96 

Melanoplinae,40,41 

MelalWplus 


bivittatus, 40 

borealis borealis, 40 

con/usus, 41 

dawsoni,41 

femurrubrum femurrubrum, 41 

foedus,45 

islandicus, 41 

keeled luridus, 41 

sanguinipes sanguinipes, 41 


Mellitia cucurbitae, 114 

Menecles insertus, 97 

Merragata, 186 

Mesovelia, 187 

Mesoveliidae, 187 

Mezira 


granulata, 20-21 

Zobata, 21 
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sayi,21.22 
Mezirinae, 20-22 

Michaelopus,91 

Microbembex morwdonta, 211 

Miridae, 25-33, 191 

mires, 1·10, 79·94 

Mitoura grynea, 115 

Morrisonia con/usa, 209 

Moth 


fall webworm, 61 

gypsy, 61 

saddled prominent,S 7 -63 

spruce budworm, 140 

stalk borer, 65-69 


MurganJia histrionica, 97 

Musca autumnalis, 11 

Muscidae, 11, 130 

Myas coracinus, 107 

Mycetobia divergens, 130 

Myolepta 


nigra, 130 

varipes, 130 


Nabidae, 192 

Nabis americo/erus, 180 

Nadata gibbosa, 116,211 

Naiadacarus, 79-94 


arboricola, 79 

/ashingi, n. sp., 81 

mydophilus, n. sp., 89 

oregonensis, 79 


Nanacaroides, 1 

Nanacarus, 1 

Naucoridae, 190 

Nebria pallipes, 106 

Nebriini, 106 

Nemobiinae,42 

Neoconocephalus ensiger, 41, 204 

Neocotyledon, 91 

Neoplea striola, 129·130, 189 

Neotropacarus, 91 

Neoxabea, 205 

Nepa, 188 


apiculata, 179 

Nepidae, 188 

Nerice bidentata, 116 

Neuroctenus simplex, 22 

Nezara viridula, 97 

Noctuidae, 65-69, 103, 117,208-213 

Nomophila nearctica, 115 

Notiobia nitidipennis, 107 

Notiophilini, 106 

Notiophilus 


aeneus, 106 

novemstriatus, 107 

semistriatus, 107 


Notodontidae, 57-63, 116,209,210,213 

Notonecta, 189 

Notonectidae, 189 

Nymphalidae, 115 

Nymphalis antiopa, 115 

Ochteridae, 190 

Ochteris, 190 

Odacanthini, 108 

Oebalus pugnax, 97 

Oecanthinae, 42 

Oecanthus, 205-206 


nigricomis, 42 

quadripunctatus, 42 


Oeciacus vicarius, 192 

Oecophoridae, 114 

Oedipodinae, 40 

Orchelimum, 205 


gladiator, 41 

Orgyia 


antiqua, 209 

leucostigma, 117 


Orocharis, 205 

Orphulella speciosa, 41 

Orthonama centrostrigaria, 116 

Orthopodomyia 


alba, 130 

signifera, 130 


Orthopter~ 39-43, 45, 202-204 

Ostrinia nubilalis, 115 
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Otiorhynchus ligustici, 121-126 

Oulema melanopus, 133-138 

Oxyopidae, 203 

Pachycorinae, 96 

Palmodes dimidiatus, 206 

Palthis asopialis, 117 

Pangaeus 

bilineatus, 96 

setosus,96 
tuberculipes, 96 


Pantographa lima/a, 115 

Papaipema nebris. 65-69 

Papilio 

cresphontes, 114 

glaucus, 114 

polyxenes asterius, 114 


Papilionidae, 114 

Parallelia bistriaris, 117 

Parcoblatta 

uhleriana, 202 

virginica, 202 


Patrobini, 107 

Patrobus longicomis, 107 

Pelocorisfemoratus,190 

Pentatomidae, 96-98,197 
Penlatomoidea, 95-98, 196 

Peridroma saucia, 118 

Pero 


honestaria, 116 

hubneraria, 116 


PhalaelUJphana pyramusalis. 117 

Phanagenia, 71 

Phaneropterinae,41 

Phidippis, 72 


audax, 72,73 

Phi/aenus spumarius, 25-33 

Pholisora catullus, 114, 212 

Phoridae, 129-130 

Phragmatobiafuliginosa, 117 

Phycoides tharos, 115 

Phymata americana, 180 

Phymatidae, 193 


Pieridae, 114, 209 

Piesma, 194 

Piesmatidae, 194 

Pisauridae, 75 

Plagiognathus chrysanthemi, 25-33 

Plathypena scabra, 117,209 

Platycryptus undatus, 72 

Platynus 


decentis, 107 

hypolithos, 107 


Pleidae, 130, 189 

Plusia contexta, 117 

Podalonia 


luctuosa, 207 

robusta, 208 

sericea, 208 

violaceipennis. 208 


Podisus 

acutissimus, 97 

maculiventris, 97 


Podium luctuosum, 202 

Poecilopompilus, 77 

Polistes annularis, 161 

Polistes 


carolinus, 161 

dommulus 158 

dorsalis, 161 

exclamans, 161 

fusca/us complex, 161 

laurentianus, 162 

metricus, 163 

nestor, 162 

pallipes, 162 

perplexus, 161 

varia/us, 162 


Polistinae, 157-163 

Polites coras, 114 

Pollenia rudis, 12 

Polygonia interrogationis, 115 

Pomerantzia 


benhami, 10 1 

kethleyi, 101 
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prolala, 10 1 

Pornerantziidae, 101 

Pornpilidae, 71-74, 75-78 

Prionocyphon discoideus, 130 

Prionoxystus robiniae, 114 

Prionyx atratus, 206 

Pristiphora erichsonii, 140 

Prochoerodes transversata, 116 

Prodenia ornithogalli, 212 

Prolimacodes badia, 115 

Prostigrnara, 101 

Proxys punctulatus , 97 

Pseudaletia unipuncta, 118,209 

Pseudoplusia ineludens, 117 

Pseudopomola brachyptera, 40 

Psychodidae, 130 

Pterostichini, 107 

Pterostichus 


adoxus, 107 

chalcites, 107 

femoralis, 107 

honestus, 107 

lucublandus, 107 

mutus, 107 

ohionis, 107 

stygicus, 107 


Pyralidae, 115, 210 

Pyralis farinalis, 115 

Pyrgus communis, 114 

Pyrrharctica isabella, 116 

Quilnus niger, 20 

Ranatra, 188 


australis, 179 

Reduviidae, 192 

Rhagoletis pomonella, 11 

Rhaphidophorinae, 42 

Rhizoglyphinae, 91 

Rhopalidae, 195 

Salda lugubris, 182 

Saldidae, 186 

Salticidae, 72, 73, 203 

Saneassania, 91 


Sarcophagidae,212 

Sarumiidae, 116 

Satyridae, 115 

Scarabaeidae, 55 

Scarites 


substriatus, 107 

subterraneus, 107 


Scaritini, 107 

Sceliphrini, 202-204 

Sceliphron caementarium, 203 

Schinia rivulosa, 118 

Schizura 


apicalis, 116 

ipomoeae, 116, 213 


Schwiebea sp., 86-90 

Scolytidae, 139-154 

Scopula limboundata, 116 

Scudderia, 205 


curvicauda, 41 

furcata, 41 

pistillata, 41 


Scutelleridae, 96, 197 

Sehirinae, 96 

Sehirus 


cinetus cinetus, 96, 197 

cinetus texensis, 96 


Sesiidae, 114 

Sitticus fasciger, 72 

Smerinthus 


cerisyi, 213 

jamaicensis, 116 


social wasps, 155-175 

solitary wasps, 71-78,103-104,199-217 

Somula decora, 81, 88 

southern yellowjacker, 172 

Speyeria cybele, 115 

Sphaeroderus 


lecontei, 106 

stenostomus, 106 


Spharagemon 

bolli,41 

collare, 40 
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Sphecidae. 103-104, 199-217 

Sphecinae, 199-217 

Sphecini.204-207 

Sphecius speciosus, 202 

Sphex 


ichn£umoneus, 204 

pensylvanicus, 205 


Sphingicampa bicolor, 116 

Sphingidae, 116,209,213 
Sphinx chersis. 116 

Spilomyia 


longicornis. 129-130 

quadrifasciata, 129 


SpiIosoma 

congrua, 117 

virginica, 117 


Staphylus hayhurstii, 114 

Stenolophus 


comma, 107 

ochropezus, 107 


Stethaluax marmorata, 96 

Stictiella emarginata. 103 

Stictie1lini. 103 

Stirioides obtusa, 118 

Superiopus. n. gen., 1-6 


huronmon1anus, n. sp., 1-6 

Synan1hedon 


exitiosa, 114 

pictipes, 114 


Synuchus impunctatus, 107 

Syrphidae. 79-94. 129-130 

T ac hypompilus 


ferrugineus annexus, 75 

ferrugineus nigrescens, 75-78 

ferrugineus, 75 

unicolor.75 


Tarachidia erastrioides, 117 

Tegeticula yuccasella. 114 

Telmatoscopus 


albipunctatus, 130 

superbus, 130 


Tenthredinidae, 140,209 

Tepa vanduzeei,97 
TelIigidae, 39-40 

Tetrix 


arenosa, 39-40 

ornata ornata, 40 

sUbulata, 40 


Tettigidea lateralis, 40 

Tettigoniidae, 41, 204-206 

Theridiidae, 203 

Thomisidae, 72, 203-204 

Thorybes pylades, 114 

Thyan1a 


accerra, 97 

paIlidovirens spinosa, 97 


Thymelicus lineola, 114 

Thyreocoridae, 196 

Thyreophagus.91 
Thysanoptera, 35 

Tingidae, 35-38. 193 

Tolype velleda, 116 

Tominotus 


communis, 96 

unisetosus, 96 


TorlIicidae, 114, 140, 146 

Trichotichnus vuIpeculus, 107 

Trimerotropis 


huroniana, 40, 45 

verruculata, 41 


Valgus hemipterus, 55 

Vanessa 


atalanJa rubria, 115 

cardui,115 

virginiensis, 115 


Veliidae, 187 

Vespa crabro, 167 

Vespidae,155-175 

Vespinae, 163-173 

Vespula 


acadica, 170 

austriaca, 170 

consobrina, 170 

f/avopilosa, 171 
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germanica, 171 
maculifrons, 171 
rufa, 170 
squamosa, 172 
vidua, 170 
vulgaris, 172 

Villa, 103 
wasps, 47-54, 71-78,103-104,155-175. 
199-217 
Xestia dolosa, 118 
Xestonotus lugubris, 107 
Xylota. 129-130 
Xysticus. 72 
Yponomeutidae. 114 
Zale. 210,212 

lunata, 117,208 
Zanclognatha pedipilalis. 117 
7A!.iraphera, 146 
Zygaenidae, 115 
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