A KEY TO THE PRINCIPAL
ORDERS AND
FAMILIES OF INSECTS

by

Z. P. METCALF, D.ScC.

Professor of Zoology and Entomology
NORTH CAROLINA STATE COLLEGE

and

C. L. METcaLFr, D.Sc.

Professor of Entomology
UNIVERSITY OF ILLINOIS

THIRD EDITION
REVISED AND ILLUSTRATED

Published by the Authors
All Rights Reserved



Copyright, 1928, by
Z. P, METCALF and C. L. METCALF



PREFACE

What is it?—Having found an unknown insect, whether a beautiful butterfly or a freakish and for-
midable thing in the woods, a disconcerting moth or weevil in the pantry, granary, or clothes press,
or a caterpillar, bug or beetle devouring vegetables, field crops, flowers or trees—-the universal ques-
tion that flashes in the mind and to the lips is “What is it?”

This little booklet is an attempt to answer the question in a fundamental and scientific way, or
at least to start the tyro on his way toward the correct answer; for the complete answer to even so
simple a question may involve considerable work. Even with the most extensive entomological library
at hand, the beginner or the professional, would be well-nigh helpless to determine his insect uniess he
first knew the order and family to which it belongs. The number of insect kinds is so great and the
literature dealing with them so vast that it is necessary to approach the subject in a systematic way
in order to make any profitable use of the many books, monographs and bulletins on the subject. The
first logical step is to determine the order and family. This booklet has been written with the hope
of guiding you to that end.

The student in biology, zoology, ecology or kindred fields, who is not technically trained in ento-
mology, will find this key indispensible. With it he can place an insect in the proper family and then
can send his material to the proper specialist for identification to species.

Scope.—This key attempts to cover only the true insects; and only adult insects. True insects
may be recognized as those small creatures that possess six legs (arranged in three pairs) and a body
made up of three divisions; (a) the head, with eyes, a pair of feelers or antennz, and the mouthparts;
(b) a thoraw, bearing the three pairs of legs and often one or two pairs of wings; and (c) an abdomen,
which has no appendages except at the tip, where claspers, ovipositor and other feeler-like organs may
sometimes be found.

The reader will therefore not expect to determine the names of spiders, ticks, centipedes, scorpions,
harvestmen, true worms, slugs or snails with this key, because they are not insects; nor the names of
caterpillars, “worms,” nymphs, pupz, chrysalides or cocoons, because they are not adult stages of the
insect.

It should also be understood that this key makes no pretense of being complete or exhaustive.
The idea has been to make the simplest possible analysis of the families of North American insects
which should include perhaps 95 to 99 percent of the specimens found in the average student’s collection.
To have included the other 1 to 5 percent it would have been necessary to make it so complex and
technical that the beginning student could not use it at all. For the more uncommon specimens, not
i:p\éege% ll)y this key, the student is referred to the many special books on entomology, some of which are
isted below.

To a considerable degree insects of the same order and to a very large degree those of the same
family, have similar habits, habitats, life-cycles and economic importance. So, for the amateur to be
abl'e to place an insect in its order, and especially in the correct family, is a genuine accomplishment.
This is of fundamental importance to everyone who makes any claim to being a nature student, biol-
ogist, zoologist or entomologist. At the same time the student will recognize that such a key as this is
only a beginning for his study of insects. Having determined the order and family he will be interested
in finding out more about his specimens, especially the common name, habits, and control. Some of the
following books he will want to consult as his knowledge grows.

Lutz, Field Book of Imsects, G. P. Putnam’s Sons, 1921

Comstock, Introduction to Entomology, Comstock Publishing Co., 1924,

Kellogg, American Insects, Henry Holt & Co., 1908.

Howard, The Insect Book, Doubleday, Page & Co., 1905.

Holland, The Butterfly Book, Doubleday, Page & Co., 1901.

Holland, The Moth Book, Doubleday, Page & Co., 1910.

Williston, North American Diptera, James T. Hathaway, New Haven, Conn., 1908,

Blatchley, Coleoptera of Indiana, Nature Publishing Co., 1910.

Blatchley, Heteroptera or True Bugs of Eastern North America, Nature Publishing Co., 1926.
Blatchley, Orthoptera of North Eastern America, Nature Publishing Co., 1920.

Essig, Insects of Western North America, The MacMillan Co., 1926.

Imms, General Textbook of Emtomology, Methuen & Co., (G. E. Stechert, Importer), 1925.
Lochhead, Economic Entomology, P. Blakiston’s Sons and Co., 1919.

Fernald, Applied Entomology, McGraw-Hill Book Co., 1921.

Slingerland and Crosby, Manual of Fruit Insects, The MacMillan Co., 1914,

Crosby & Leonard, Manual of Vegetable Garden Insects, The MacMillan Co., 1918.

Herrick, Insects Injurious to the Household, The MacMillan Co., 1927,

Herms, Medical and Veterinary Entomology, The MacMillan Co., 1926.

Houser, Destructive Insects Affecting Ohio Shade and Forest Trees, Ohio Agr. Exp. Sta. Bull. 332,

1918.
Felt, Manual of Tree and Shrub Insects, The MacMillan Co., 1924, .
Sanderson and Peairs, Insect Pests of Farm, Garden and Orchard, John Wiley and Sons, 1921.
Herrick, Manual of Injurious Insects, Henry Holt & Co., 1925,
Metealf and Flint, Destructive and Useful Insects, McGraw-Hill Book Co., 1928,



PREFACE [Continued]

How to Use This Key.—The pages that follow may be likened to a system of highways in which
every turn involves a choice between two forks of the road and in which no two roads lead to the same
end. From the very first number the correct choice must be made every time or the final destination
cannot be correct.

The characters given are arranged in couplets bearing the same number but different letters as
1a, 1b; or 123a, 123b. The two parts of any couplet are opposing or partly opposing characters. No in-
sect can fit both; every insect should fit one or the other.

With a given insect in hand you should read both parts of the first couplet—*“1a, Wingless Insects—
1b, Winged Insects.” If this particular specimen has wings, read next, couplet 37; if it does not
have wings read next, couplet 2, as directed by the figure at the end of that line whose description best
fits the specimen. If it has two wings (37a) go next to couplet 38, if four wings (37b) go next to coup-
let 76. Continuing in this way to select the alternative which best agrees with the specimen in hand,
you should come presently to a couplet which ends in a name, preceded by ‘““Order” as couplet 39a “Or-
der DIPTERA.” This should be the order name of the specimen being keyed. Following the order name
is another number (for example 40, in the case cited) leading eventually to the family name of the in-
sect being keyed. Continue until a name without a following number is reached.

The Figures.—Wherever a star (*) appears in the couplet, one or more figures will be found at
the top of the page bearing the same number as the couplet. The figures should make plain to anyone
the nature of the character described. Often there are several figures illustrating the same point and
bearing the same number. Or two different points in the same couplet may be illustrated, in which case
very different figures will bear that same number. Figures and descriptions should be used together.
If a point is reached where neither alternative fits the specimen, you should retrace your steps to the
couplet where you had most doubt about your choice and try the other alternative from that point. If
that does not eventually fit, either (a) you have made an earlier mistake in choice or (b) the specimen
belongs to one of the more unusual species that is not included in this key.

To Teachers.—Most students are interested in the names of insects. This is a good place to begin
in entomology, biology or nature study. Teachers of these subjects in high school or college will find
the devotion of a considerable amount of time to insects, a valuable feature of their courses. No bet-
ter training for the logical mind, the seeing eye and the skillful fingers can be found than the prepara-
tion and determination of a good ecollection of insects. Perhaps the best way to learn the morphology
of insects (so often a dry and uninteresting, though very essential part, of a course) is to attempt to
“key the insects down,” which is morphology with a purpose.

Acknowledgments.—The earlier editions of this key have been widely used in high schools, summer
camps, biological stations, colleges and universities, and the authors are indebted to numerous colleagues
for helpful suggestion. The key characters used have been drawn from so wide a variety of technical
works that it is impossible to credit them specifically. Among the figures redrawn for this work the
authors are glad to credit the following, of which the original source is known: Fig. 3a from Lubbock;
8b from Howard; 33a from Tower; 48a from Johannsen; 41a and 73b from Folsom; 131a from Hopkins;
148b, 149a, 152a and 157b from Comstock; 196a, 196b, and 198b from Imms; 193a from Riley; and 200a
from Packard. A number of figures were redrawn from the published or unpublished works of the sen-
ior author. The remainder were prepared especially for this work by Miss E. Haban, for whose pains-
taking and enthusiastic work the authors are greatly indebted.

It is hoped that these few pages will make simple and easy a path that is too often formidable
to the beginner, and open to the nature lover a wonderful world, whose marvels continually increase, the

more man exposes them to common knowledge. Corrections and criticisms of the key will be grate-
fully received by

THE AUTHORS.
October, 1928
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A KEY TO THE PRINCIPAL ORDERS AND FAMILIES OF INSECTS

*Wingless insects (See also figures 2b, 18a, 35a, €C.) e 2
Winged insects (See figures 89a, 77a, 84b, 90b, 100a, 113a, 186a, 146a, 180b) . ___ . _____ 317
WINGLESS INSECTS

*Abdomen provided with a spring, segments often fused, not more than six abdominal seg-

ments visible oo o e e Order COLLEMBOLA, 3
*Abdomen not provided with a spring, with more than six segments visible in the abdomen._.____ 5

Order Collembola

*Abdominal segments fused, body globose - o oo _ Family Sminthuridae
*Abdominal segments not fused, body longer than broad ___.._ . _____ . ______ 4
*Antenn® short, scarcely as long at the head-_____ .. __________.__ Family Poduridae
Antennz longer, usually as long as the head and thorax combined ..______ Family Entomobryida

*Abdomen with three terminal, antennal-like appendages __._____ . _______________________
______________________________________________ Order THYSANURA, Family Lepismatida
*Abdomen without antennal-like appendages.... . @ e 6
Mouth parts fitted for chewing (See figures 78b, 102a, 102b, 187b, 1404) o _______ 7

Mouth parts fitted for piercing, lapping or sucking, sometimes concealed (See figures 81b,
41a, 47b, 58a, 89b, 158a, 169a, 203a, 208A) o o o e e 23
*Louse-like insects (See also figures 10b, 20b, 31a) o e e 8
Insects of various forms, not louse-like_ . e 12
*Antennz with five segments or fewer than five segments ____________ Order MALLOPHAGA, 9
*Antennz with more than five segments..____ Order CORRODENTIA (in part), Family Atropida

Order Mallophaga

*Antennz plainly visible, three- or five-segmented _ .. __ o _____ 10
*Antennz more or less concealed, four-segmented . . ____ oo __ 11

*Tarsi with one claw (See also figure 11a). *Antennz three-segmented. Infesting mam-
mals e Family Trichodectidz

*Tarsi with two claws (See also figure 11b.) *Antenna five-segmented. Infesting birds
___________________________________________________________________ Family Philopterid=

*Tarsi with one claw. Infesting mammals_._ . ___ . __________________________ Family Gyropid=
*Tarsi with two claws, Infesting birds o _____ ________ Family Liotheid=
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*Tarsi five-segmented

Tarsi three- or four-segmented (See figures 24b, 90b, 98a, 99a, 125b, 136a) 15
*Body oval, flattened - oo e Family Blattidse (in part)
*Body elongate, not flattened.. . . e Family Phasmida
Tarsi three-segmented . Family Gryllidae (in part)
Tarsi four-segmented ___ .. o __. Family Tettigoniide (Also called Locustide) (in part)

Hind legs fitted for leaping (See figures 136a, 138b) ; hind femora much thickened
______________________________________________________________ Order ORTHOPTERA, 17

Legs not fitted for leaping; hind femora not much thickened. (See figures 13a, 18a) - _____ 18

Tarsi three-segmented - _ . . e Family Gryllide (in part)
Tarsi four-segmented ___ . _________ Family Tettigoniidse (Also called Locustid®) (in part)

*Base of abdomen constricted, much narrower than the thorax, Order HYMENOPTERA (in part), 19
*Base of abdomen nearly as broad as thorax (See also figures 14a, 14b) 20

Order Hymenoptera

*Peduncle of abdomen with a nodus or swelling. Body nearly bare ._.___.__._._ Family Formicida
*Peduncle of abdomen without a nodus. Bright-colored, very hairy species _____________.___
Family Mutillidee (Females)

*Body very slender, linear _________________ Order ORTHOPTERA (in part), Family Phasmida
*Body broader, not linear  ______ e ———————— 21

*Body ant-like in form, but base of abdomen not constricted _._.___ . _____ . _____________
________________________________ Order ISOPTERA (in part), Family Termitidee (in part)

*Body not ant-like in form_ . __ e 22

*End of abdomen provided with forceps. (See also figure 101a)y __ . . __
----Order DERMAPTERA (Also called EUPLEXOPTERA), Family Forficulide (in part)
End of abdomen without forceps —.________ Order COLEOPTERA, Family Lampyrida (in part)

*Small, scale-like insects, usually without legs, eyes or antenn® and usually covered with a
scale beneath which the insect lives. Sometimes legs and antennz are present, the scale
wanting, and the insect covered with a mealy powder ___________ ____________.______
__________________________________________ Order HOMOPTERA, Family Coccidee (in part)

Insect not scale-like or sedentary. Legs and antennm always present _____ .. ______________ 24



24a
24b

25a
25b

26a
26b

27a

27b

28a
28b

29a
29b

30a
30b

31a

31b

32a
32b

33a
33b

34a
34b
35a

36b

36a
36b

*Tarsi with five segments
*Tarsi with fewer than five segments __ . e 30

*Body compressed; flattened from side to side. Not covered with scales,
____________________________________________________________ Order SIPHONAPTERA, %6
7

Order Siphonaptera

Thorax longer than the first abdominal segment ___________________________._._ Family Pulicida
Thorax shorter than the first abdominal segment __._..______ . __ . .
Family Echidnophagide (Also called Sarcopsyllide)

*Abdomen indistinctly segmented, covered with hairs. The sheep “tick” and related forms.
Order DIPTERA, Family Hippoboscida

*Abdomen distinctly segmented, covered with scales, Order LEPIDOPTERA (Females, in part), 28
*Adult female not in a eASe - e 29
*Adult female remaining within the larval case_____________________ Family Psychide (in part)
*Adult clothed with fine, hair-like scales__.__JFamily Lymantriidee (Also called Liparide) (in part)
*Adult clothe! with broad, flat seales_ . Family Geometrida (in part)
*With one or two claws on the last tarsal segment. Mouth parts enclosed in a beak or with-
drawn into the head . _ e 31
*Without claws on the last tarsal segment. Mouth parts not enclosed in a beak __________

e e e e e e Order THYSANOPTERA (in part), Family Thripide

*Beak not evident; mouth stylets completely withdrawn into head. Louse-like in form. Ex-

ternal parasites on various mammals_ ____ . ___ .
__________________ Order ANOPLURA (Also called SIPHUNCULATA and PARASITA), .';2
3

*Beak evident and segmented o e
Order Anoplura

*Eyes present, evident. Parasitic lice on man_____ . _______ Family Pediculida
Eyes wanting or inconspicuous. Parasitic lice on domestic animals______ Family Hazmatopinide
*Beak (labium) arising from the fore part of the head ____Order HEMIPTERA (s.s., in part), 34

*Beak (labium) arising from the hinder part of the head between the front coxa
Order HOMOPTERA (in part), Family Aphidida

Middle and hind legs much longer than body and very slender —____ . __________ Family Gerridae
Legs not extremely long e 35
Beak (labium) apparently three-segmented. *Body greatly depressed (flattened) ________
______________________________________________________________________ Family Cimicida
Beak (labium) apparently four-segmented. Body not greatly depressed . ________________ 36
*Front legs fitted for grasping prey . e Family Nabidae (in part)
Front legs not fitted for grasping .- Family Lygaide (in part)
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*With two wings (See also figures 56b, 59b)

With four wings evident (See figures 184b, 188D, 191a, 199b, 214b), or the presence or ab-
sence of the second pair concealed by the thickness of the first pair.

Note: When the front wings are thick and horny and meet in a straight line down the back (as in figures 100a,

104a, 112b, 113b, 132b, 138b) or thick and horny at the base with membranous, overlapping tips (as in figures

77a, 90a, 90b, 98a), a second pair of wings may be taken for granted in dry pinned specimens where the

wings cannot be spread without breaking them.......... 76
*Wings membranous, i. e., thin and transparent like glass - ___ . __________________________ 39
Wings horny or leathery; not membranous______________________________ .. 73
*With few or no cross-veins (See also figures 42b, 56b, 61a, 66a) <o oo __
L mmmmm——mmemm e e Order DIPTERA, 40
With many cross-veins (As in figures 181a, 182b, 185a, 185b) __ . ______ . ______________
———_ Order EPHEMERIDA (Also called EPHEMEROPTERA) (in part), Family Ephemerida
Order Diptera
*Righthand left legs attached close together, often touching at base. Segmentation of abdomen
showing oo e e e mmm e mccmmm e —mm—————— 41
*Distance between coxz about equal to that from either coxa to the lateral margin, Abdomen
does not show distinet segments___. . ______.__ Family Hippoboscida
*Antenna of more than five segments, usually as long as head and thorax together. *Palpi
elongate. *First anal (or anal) cell seldom closed or narrowed before the wing margin.
*First medial 2 (or discal) cell generally wanting. (See also figure 49a) - o ________
Antennz with usually not more than four segments. (See figures 50b, 52b, 62a, 71b). Palpi
not elongate. First anal (or anal) cell closed or much narrowed before the wing mar-
gin. (See figures 55a, 55b). *First medial 2 (or discal) cell present. (See also figures
570, 57D o e e 49
Moth-like flies. Wings very hairy, without cross-veins. Wings held roof-like when at rest
e e e mm e m e e A e oo — Family Psychodida
*Not moth-like in form. *Wings with cross-veins ___ e 43
*The thorax with a distinct, V-shaped suture dorsally ____________ _____________ Family Tipulidae
No V-shaped suture on the thorax. (See figures 50b, 59b) . 44
*Veins of the wing fringed with scales____ o _ Family Culicidae
*Veins of the wing not scaled . _____ e 45
*Wings usually with three or less, never with more than five longitudinal veins. Tibiz without
108 - Family Cecidomyiide (Also called Itonidida)
*Wings with more than three, usually the normal number of longitudinal veins. *Tibiz gener-
ally With SpUTS e 46
*Antennz longer than the thorax e 48
*Antennze shorter than the thorax_____ e 47
*Qcelli present; slender flies with slender abdomen.._ . ____________________ Family Bibionidz
*Qcelli absent; thick-set, hunch-backed flies, with heavy abdomen_________._____ Family Simuliide
Ocelli present. *Coxa elongate______ ... Family Mycetophilid=

Qcelli absent. Coxz not especially elongate_ . __ . . ___ Family Chironomide
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49a *Antenna consisting of a single globular segment trith a bristle. *No closed cells in the wing;
two heavy veins near the costal margin and several lighter ones running obliquely back-

WAL o o e Family Phorida
49b *Antenna of more than two segments; though the basal one may be very small (See also fig-
ures 62, 65, 71) e 50

50a *Antennz of five or more segments; or if three-segmented the third segment is composed of
several, closely applied, segment-like rings; and often with a triangular or thumb-like

expansion at base of third segment . __ ___ e 51
50b *Antenne three- or four-segmented, the third segment not ringed. oo oo 52
bla *First medial two (or discal) cell small, hardly longer than broad, or rounded. *Tibize with-

out spurs at tip. *Tegule (or squame) small _______ . _..____ Family Stratiomyiidae
51b *First medial two (or discal) cell several times as long as broad. *Middle tibiz with two spurs

at tip. *Tegulae (or squame) large. e Family Tabanidz
52a *Antennz of four segments, clavate. *Medius 1 4 2 (fourth vein) of wing curves for-

: ward to wing margin before the tip of wing. Large flies___ ________.______ Family Mydaida
52b *Antenna three-segmented; the third segment usually with a dorsal or terminal bristle.______ 53
53a *Radial vein four-branched (third vein forked) - .- o o e 54
53b *Radial vein three-branched (third vein not forked or branched)____ . ___ . ___ . _._. 56
b54a *Vertex of the head distinctly hollowed out between the eyes. Large, bristly flies_.Family Asilide
54b *Vertex of the head not hollowed out. e 55
556a *First anal (or anal) cell closed remote from the border of the wing._ . ___..__. Family Empididee
66b *First anal (or anal) cell narrowly open, or closed close to the border of the wing. Often

hairy flies with pietured wings._ _ -~ e Family Bombyliidae

56a *A false vein between radius 4 4 5 (third vein) and medius 1 4+ 2 (fourth vein) bisecting
the radio-medial (anterior) cross-vein. Flies often banded with black and yellow, re~
sembling bees Or WaSPS._ e e Family Syrphid=

B56b *Without a false veln . o o e 57

57a *First medial 2 (or discal) and medial (or second basal) cells not separated, the first medial
2 (or discal) cell open to the base of the wing. Small, brilliantly-colored flies
__________________________________________________________________ Family Dolichopodida
57b *First medial 2 (or discal) cell complete and separated from base of wing by a cross-vein.
Usually medium to large size flies; if small, not brilliantly-colored._ . _______ 58

58a *Head with a curving suture (the frontal suture), usually beginning on the face, running
around above the antennz and down on the other side.. . ________________59
58b Head without such suture (See figure 54@) - e Family Bombyliide
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*Tegulae (squam®) large_ . o o e e 60
*Tegule (squama) small or wanting_ . e 66

*QOral opening small. Mouth parts small. Palpi wanting, Family (Estridz, including Gastrophilida

*Oral opening of the usual size__ . ___ e 61
*Fifth radial (or first posterior) cell narrowed in the border of the wing_ . _____._____________ 62
*Fifth radial (or first posterior) cell not narrowed in the border of the wing__.Family Anthomyiida
*Antennal bristle (arista) bare or short plumose___ __ . _ . ________ Family Tachinidz
*Antennal bristle (arista) plumose for part of its length at least___ . __ . ____.._ 63
Base of abdomen with conspicuous bristles. Legs unusually long. . _.__________ Family Dexiide
Base of abdomen without large bristles_ ... . o e 64
Color metallic blue or green_________________ e Family Calliphorida
Color grayish or grayish white. Antennal bristle (arista) plumose (As in figure 62b) __________ 65
*Base of antennal bristle (arista) plumose; tip bare ____________ . _________ Family Sarcophagida
* Antennal bristle (arista) plumose to the tip_ __ ____ . __ o ____. Family Muscid=
*Subcostal (or auxiliary) vein present, distinet. ____ __ ______________ e 67
*Subcostal (or auxiliary) vein absent or incomplete (See also figures 70a, 70b) - oo . 70
*QOral vibriss® present, i. e., a distinct large bristle on each side of the face near oral margin_._69
*Oral vibrissse absent e 68
*Fifth radial (or first posterior) cell narrowed (As in figure 61a) or closed (As in figure

68a), toward the border of the wing. *Abdomen often narrowed toward the base.._.
______________________________________________________________________ Family Conopida

*Fifth radial (or first posterior) ¢ell no narrowed toward the border of the wing. Wings
usually pietured - e e Family Ortalida
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*Middle tibize without strong bristles____ . _________.____ Families Sepsida and Piophilidse
*Middle tibisee with strong bristles_ .. e Family Cordyluridae
*First anal (or anal) cell absent_ oo Family Oscinidae
*First anal (or anal) cell present, often small_____ . ___ e 71
*Antennal bristle (arista) long plumose ..o .. Family Drosophilide
*Antennal bristle (arista) bare or short plumose.. .o e ceeemm 72
*Wings pictured or spotted (See also figures 86b, 68b) .. ___________________ Family Trypetidse
*Wings not pietured. oo e Family Agromyzidae
*Mouth parts fitted for piercing (See also figures £1b and 89b) .. _____ Order HEMIPTERA, s.s.,
or Order HOMOPTERA (a few short-winged adults from various families), 134
*Mouth parts fitted for chewing e .74
Front wings horny without veins (As in figures 104a, 106a, 113b, etc.). Legs not fitted
for leaping Order COLEOPTERA, Family Meloid® (in part)
Front wings leathery with many veins (As in figures 136a, 136b). Hind legs fitted for leap-
ing (As in figure 188b) o e Order ORTHOPTERA (in part), 75
Tarsi three-segmented. (As in figure 188b) o oo __.__ Family Gryllide (in part)
Tarsi four-segmented __________________ Family Tettigoniidee (Also called Locustid®) (in part)

The two pairs of wings unlike in structure, . e., with fore wings usually much thicker or less
transparent than hind wings or the front wings only slightly thicker and the hind
wings folded like a fan.

Note: When the front wings are thick and horny and meet in a straight line down the middle of the back (As
in figures 100a, 104a, 112b, 113b, 132b, 138b) or thick and horny at the base with thinner, overlapping tips
(As in figures 77a, 90a, 90b, 98a), it may be taken for granted that the hind pair o wings are transparent
or membranous, in dry, pinned specimens where the wings cannot be spread without breaking them.................. 77

The two pairs of wings similar in structure, i.e., with the two pairs of wings of the same de-
gree of thickness or transparency.
Note: If the front wings are only slightly thicker and the hind wings are folded like a fan, see couplet 77; if
prothorax very long and front legs large and grasping, see couplet 137 142
*Front wings thick at base, thinner and overlapping at tip (See also figures 90b, 98a). Mouth
parts fitted for piercing, the beak arising from the front part of the head (See figures

81D, 780 o e e Order HEMIPTERA, s.s., 78
Front wing of same texture throughout. (If legs very long and slender and beak attached to

front of head, see couplet 85) _______________ e 100

Order Hemiptera

*Antenna short, usually concealed ___ o 79

Antennz longer, usually not concealed o 84

*Hind tarsi with claws e ———— e e 80

Hind tarsi without claws ____ e 83

With two ocelli (As in figures 92b and 172b). Legs slender oo o __
____________________________________________ Family Gelastocoridae (Also called Galgulidae)

*Without ocellio o —————— e e e 81
*Body broadly oval in outline_ e 82
*Body slender, linear in outline, with long appendages at tip of abdomen._____._ Family Nepid=
*Hind legs slender. Our species small, about one-third inch long - __________ Family Naucoridz
*Hind legs flattened. Our species larger_ Family Belostomatidae
*Fore tarsi flattened and without elaws_______ . ______________ Family Corixida

*Fore tarsi not flattened, with elaws________________________ o o ____ Family Notonectidm
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*Front legs comparatively short and slender, less than one-half as long as middle and hind

legs, which are very long and slender_ .. . _______ oo 85
*Front legs not remarkably shorter than other legs; or, if so, thick and modified for grasp-

ing. Tarsi mot split 86
*Body elongate. Beak (labium) four-segmented -__._._________________________ Family Gerride
Body oval. Beak (labium) three-segmented______.______________ . ____________ Family Veliida
*Membrane of the wing without closed cells or veins ._____________________ Family Anthocorida
*Membrane with either closed cells or veins, or both ____________ oo ___ 87
*Membrane with one or two large closed cells, without additional longitudinal veins__________ 88
*Membrane with longitudinal veins (See also figure 94b). Closed cells usually small or want-

I g e e e e 89

*Wings with a cuneus. Beak (labium) apparently four-segmented ________________________
__________________________________________________ Family Miride (Also called Capsida)
*Wings without a cuneus. Beak (labium) apparently three-segmented ________ Family Reduviidz
*Antenna three- or four-segmented . o 90
*Antenna five-segmented ___ 98
*Fore wings resembling a net-work_____ . ___________________________________ Family Tingitida
*Fore wings not resembling a net-work__.____ ___ ________ o 91
Beak (labium) apparently four-segmented__ . ______ o oo 92
Beak (labium) apparently three-segmented.._ ___ ___ . __ o o 95
Without ocelli (See figure 80b) _ o Family Pyrrhocorida
*With ocelll o e e 93
Body very slender. Antennz longer than the body ______ Family Berytide (Also called Neididze)
*Body not slender. Antennz shorter than the body _________________________________________ 94
*Membrane with many branching veins _________________________ o ___ 97
*Membrane with a few, usually five, unbranched veins __._____________________ Family Lyg=zida
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*Femora of fore legs nearly as wideas long_ . _______________ __ ________ Family Phymatide
Femora of fore legs sometimes thickened, but never more than half as wide as long ________ 96
Tarsi two-segmented . __ e Family Aradida
Tarsi three-segmented. . __ e Family Saldidz
*Fore legs fitted for grasping (with strong spines between femur and tibia) ______ Family Nabida
Fore legs not fitted for grasping - Family Coreida
*Scutellum flattened and usually narrowed behind . _____________ Family Pentatomida
*Scutellum very large and convex, covering almost the entire abdomen..____ . __________.____ 99
*Tibiee with strong spines. Corium (the cell of the wing nearest below the figures “88b” and

“90b” on page 12) narrow and pointed-___.____ Family Cydnida (Also called Thyreocoridz)
Tibiee without strong spines. Corium broad and obtuse at tip.____________ Family Scutellerida
*Front wings horny, without veins. (Note: The regular, parallel ridges on the front wings

of beetles are MOt VEINS) o e 101
Front wings leathery or opaque, with veins (As in figure 186b) oo 133

*Abdomen provided with forceps at posterior end _ . ________ _____ . _ . ____________.
________________ Order DERMAPTERA (Also called EUPLEXOPTERA), Family Forficulidae
*Abdomen without foreeps . Order COLEOPTERA, 102

Order Coleoptera

*Mouth parts reduced. *Front of head usually prolonged into a slender snout often longer
than the rest of the head. Gular sutures (on under side of head) fused into one. Pro-

sternal sutures wanting. Snout beetles..___________ e 130
*Mouth parts not reduced. Front of head not prolonged into a slender, cylindrical snout. Gular

sutures two. Prosternal sutures present. Typical beetles . o ___o____ 103
*Hind tarsi with the same number of segments as the fore tarsi (See also figures 127a, 127b,

182D) o e e e 104
*Hind tarsi with four segments. Fore tarsi with five segments _______.____ . _____________ 128
*All the tarsi evidently five-segmented _ . __ e 105
All the tarsi apparently four- or three-segmented (See figures 125a, 127Q) oo eoc oo e 125
*Antennae filiform _______________ SO Sy 106
*Antenna of various shapes, not filiform ____ . __ e em 109
*Legs fitted for walking or running 107
*Legs fitted for swimming, being ﬂattened and fringed with stiff hairs, .. ___________________ 108
*Head wider than the thorax. *Antenns inserted on the front above the base of the mandibles.

*Wings usually spotted .. eee Family Cicindelida
*Head narrower than the thorax. *Antennz inserted on the side of the head between the base

of the mandible and the eye. *Wings usually not spotted _ ___ . ___________ Family Carabid=
*With one pair of compound eyes _____ o mmmmmcee——em Family Dytiscidae

*With two pairs of compound eyes i.e., each eye divided . ___________________ Family Gyrinida
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*Antenna lamellate, bearing flattened plates at theend . __________________ 110
*Antenna not lameflate _________________________________________________________________ 112
*Antennz elbowed ( a long basal segment followed by a series of shorter segments standing
at an angle to the first) e Family Lucanidae
*Antennae not elbowed _ e 111
*Lamella of antenne thin and pressed close together____ _ ____ _______________ Family Scarabzida
*Lamells of antenna not thin and not pressed close together . ______ Family Passalide
Aquatic insects. Legs fitted for swimming (As in figure 106b)___._ —-- Family Hydrophilid=
*Terrestrial insects. Legs not fitted for swimming - e 113
*Elytra (front wings) covering basal segments of abdomen only ._._._______ Family Staphylinida
*Elytra (front wings) covering most of abdomen _ . ___ __________________________ 114
*Ventral abdominal segments five ___ e 117
Ventral abdominal segments more than five__ . . e 115
Ventral abdominal segments six _________________ o mem Family Silphidae
Ventral abdominal segments more than six. e 116
Abdomen provided with light-giving organs_____ ___ ___ . ___ ... Family Lampyrida
Abdomen not provided with light-producing organs . ______________________ Family Cantharida
*Head bent under the hood-like prothorax, rarely visible from above __._________ Family Ptinidz
*Prothorax not hood-like. Head visible from above . o e 118
* Antenna elbowed. *Last two abdominal segments exposed beyond the elytra____Family Histeridz
*Antenna not elbowed _ .. e 119
First segment of tarsi very small . ________ _________ e 120
*First segment of tarsi not remarkably smaller than others . _______ . ___________ 121
Thorax as broad as the elytra (front wings). Head narrower than thorax._Family Trogositida
Thorax narrower than the elytra (front wings). Head broader than thorax..____ Family Cleride
Elytra (front wings) truncate, exposing one or two abdominal segments (As in figure 113b)

Family Nitidulide

*Elytra (front wings) entire, covering the abdomen _______________ o 122
*Pro-sternum with a spine which fits into a groove in the meso-sternum ____ . . _____ 123
No spine on the pro-sternum ... e 124
*Prothorax closely joined to the abdomen; hind angles not prolonged ________ Family Buprestida
*Prothorax closely joined to abdomen; hind angles usually prolonged ___._______ Family Elateridae
Front cox® not conical, not prominent. Antenn® moniliform __._______________ Family Cucujide
Front coxz conical, prominent. *Antenna capitate or clavate ___.______._____ Family Dermestide
*All the tarsi apparently four-segmented . __ ... ----126
All the tarsi apparently three-segmented ___________ . __________ Family Coccinellide
Front prolonged into a short snout or muzzle. *Tip of abdomen exposed beyond the ends of

the short elytra. *Hind femora thickened ___._____ Family Mylabridae (Also called Bruchidee)
Front not prolonged. Tip of abdomen not usually exposed .._._______________ __________._ 127
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*Antennz usually as long as, or longer than, the head and thorax; their insertion usually

emarginating the eyes. Body elongate _____ _________________________ Family Cerambycida
*Antennaz usually shorter than the head and thorax, not at all surrounded at the base by the
@Y @S o o e Family Chrysomelida

*Front coxal cavities closed behind. *Head narrower than the prothorax, without distinct
NeCK e 129

*Front coxal cavities open behind. *Head as wide as the prothorax, with a visible neek ______
______________________________________________________________________ Family Meloid=

*Abdomen prolonged in a pointed style behind the elytra (front wings)_.____._._ Family Mordellide
*Abdomen not prolonged in a pointed style (See also figure 108b) .____ ___ Family Tenebrionida
*Antenn®e straight, not clubbed __ .. ______ o __ Family Brenthida
*Antennz clubbed . _ e 131
*Tibia serrate. Beak usually wanting___________ e Family Scolytide
*Tibia not serrate__.__ e e 132

Antennz not elbowed (As in figure 180a). A raised line on base of thorax_. Family Anthribide
*Antennz elbowed. No raised line on base of thorax _____________________ Family Curculionidee

Mouth parts fitted for piercing, the beak (labium) arising from the ventral posterior part
of the head, near the front legs (As in figure 169a)____.________ Order HOMOPTERA, 134
Mouth parts fitted for chewing (As in figure 78b) o _____ . Order ORTHOPTERA, 136
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Order Homoptera

*Antenna below the eyes at side of head . ____. Family Fulgorida
*Antennz in front of and between the eyes —— . e 135
*Hind tibia with two rows of spines . _______________ Family Cicadellidee (Also called Jasside)
*Hind tibia with a circlet of spines at apex ___ e~ Family Cercopida
Order Orthoptera
*Legs fitted for leaping. Tarsi three- or four-segmented _— [ 138
*Legs not fitted for leaping. Tarsi five-segmented ______ ——— - 137
Body oval, depressed (4s in figure 14a) e _______ o ___ Family Blattide
*Body elongate, not depressed. *Front legs fitted for grasping, the femur and tibia bearing
heavy spines __ . e Family Mantidz
Tarsi four-segmented. Antennz usually longer than body __ .. . ________.__
____________________________________________ Family Tettigoniidee (Also called Locustidae)
Tarsi three-segmented o e 139
*Antennz short, usually not over half the length of the body oo ___ 140
Antennz long. Ovipositor long. Front wings flat above, bent abruptly down at sides______
______________________________________________________________________ Family Gryllide
*Fore legs much widened, rake-like, fitted for burrowing .o ____ Family Gryllotalpide
*Fore legs not fitted for burrowing _____ e 141
*Fore wings reduced. Prothorax extending to near the tip of the abdomen _.________________

_______________________________________________ Family Acrydiide (Also called Tetrigidee)

*Fore wings not reduced. Prothorax not extending over more than the base of the abdomen
_______________________________________________ Family Locustidae (Also called Acridide)
Last segment of tarsi without claws (See figure 20b) . ________ Order THYSANOPTERA
Last segment of tarsi with claws (See figure 167b) e 143
*Wings in part, at least, covered with seales____ . ______________.____ Order LEPIDOPTERA, 144
Wings not scaled (See figures 170a, 182, 195) e 169

Order Lepidoptera

*Antennaze thickened or enlarged toward the tip - e 165
*Antenna of various forms, not thickened toward the tip oo 145

Wings split lengthwise, the borders of the clefts fringed with long hair-like seales ________
__________________________ . Famiily Pterophorida
*Wings not split lengthwise _ .. e 146
*Hind wings usually laneeolate in shape, with & long fringe . o ______ Family Tineidee
Hind wings not lanceolate (See figures 150a, 150b, 154a, 154b). Fringe short . .. 147
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Tore wings narrow, more than four times as long as broad. Hind wings and sometimes fore
wings in large part devoid of scales and therefore transparent _____ . _______________
__________________________________________________ Family Zgeriidae (Also called Sesiida)

Fore wings not especially narrow. Hind wings usually covered with seales ___.__ ... _____.__ 148
*Anal veins of fore wing two, of hind wing three . _____ 149
*Anal veins of fore wing one, of hind wing usually two, rarely three orone ... _________ 154
*Medius 2 and medius 3 joined to cubitus, so that cubitus of fore wing appears four-branched..150
*Cubitus of fore and hind wings apparently three-branched ... _______..___ Family Bombycidz
*Cubitus of fore and hind wings apparently four-branched . _______ . __________ 151
*Cubitus of fore wing apparently four-branched, of hind wing three-branched __Family Eucleidz
*Radius 1 arising before the middle of the discalecell . __ - 152
*Radius 1 arising near the apex of the discal cell . 153

Large moths. *Stem of medius distinct, dividing the discal cell .o ________ Family Cossida

Small moths. Stem of medius not distinet (As in figures 149b, 155b), Discal cell not divided
____________________________________________________________________ Family Tortricidze

*Small blackish moths with narrow elongate wings ________ . ____ Family Pyromorphida

*Medium brownish moths with broad wings . _________________ Family Megalopygidae
* Anal veins of hind wing three _ e Family Pyralidide
*Anal veins of hind wing two, rarely one . e 155
*Accessory cells present in fore and hind wings . ______ Family Psychidae
*Accessory cells absent _ e m e 156
*Cubitus of fore and hind wings apparently four-branched, i.e., with medius 2 and 3 more
closely joined to cubitus than to radius_ . e 157
Cubitus of both fore and hind wings not appearing four-branched -.__ - _______ 159
*Frenulum present. Humeral angles (base of front margin) of hind wing not greatly expand- 0
€0 o o e A mmmmmmm e mm—— e —mm e 15
*Frenulum absent. *Humeral angles of hind wing greatly expanded - _____ Family Lasiocampida
*Subcosta of hind wing united to radius for a considerable distance —._____—______ Family Arctiide

*Subcosta of hind wing united to radius for a short distance only___ . _____ . ______.___
______________________________________________ Family Lymantriidee (Also called Liparidz)
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*Cubitus of fore wing apparently four-branched, of hind wing three-branched _______________ 160
*Cubitus of both wings apparently three-branched ___________ oo 161
Moths with strongly contrasted colors ___ Family Agaristide
Colors of front wings dull grays and browns, not strongly contrasted ______._ Family Noctuida
*Frenuluén dpresent. Humeral angles (base of front margin) of hind wings not greatly ex-
panded e oot
*Frenulum absent. *Humeral angles of hind wings expanded ____._ oo o ___ 162
*Hind wings with two anal veins______________ Family Citheroniidee (Also called Ceratocampid)
*Hind wings with one anal vein _.__________ o ____ Family Saturniida
*Subcosta and radius of hind wing united by a strong cross vein .o e _—___ Family Sphingide
*Subcosta and radius of hind wing not united by a strong cross vein _ .. .__________________ 164
*Subcosta of hind wing not bent sharply into the humeral angle. Stout bodied, narrow winged
moths. e Family Notodontidae
*Subcosta of hind wing bent sharply into humeral angle. Slender-bodied, broad, delicate-
winged moths . _____________ Family Geometride (Also called Super-family Geometroidea)
*Antennae usually recurved or hooked at tip_.________ . ____________________ Family Hesperiida
*Antennaz distinctly knobbed at tip, not recurved (See also figure 144a) . _______ 166
*Cubitus of fore wing apparently four-branched. *Hind wing with a tail-like projection along
medius 8 e Family Papilionidae
*Cubitus_of fore wing apparently three-branched. *Usually no tail-like projection along
medius 3 of hind wing_ 167
Fore legs well developed. o o e 168
*Fore legs reduced, the tarsi ineomplete____________________________.______ Family Nymphalida
Colors yellow, white or orange, usually marked with blaek_ . _____________________ Family Pierida

Not colored as above. Usually coppery, blue or brown______________________ Family Lycanids
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*Mouth parts fitted for piercing_ e e Order HOMOPTERA, 170
Mouth parts not fitted for piercing; usually for chewing, sometimes for sucking or lapping;
sometimes greatly reduced . e e 1

Order Homoptera
*Tarsi three-segmented. *Beak present, evidently arising from the head. *Antennz small,

not prominent e e 171
*Tarsi one- or two-segmented. Beak present or absent; when present *apparently arising
from between the front coxa. *Antennz usually prominent._____ . ________________ 174
* Antenna arising below the eyes, on sides of head_ ___________________________ Family Fulgoridae
*Antenna arising in front of or between the eyes____ e 172
*With three ocelli. Prothorax not reaching tip of abdomen______ . ____________ Family Cicadida
*With two ocelli or none (See also figure 92b) cm oo e e 173
*Prothorax greatly enlarged upward and backward, often grotesquely shaped, usually reach-
ing tip of abdomen._ . . . _____ e e Family Membracidae
*Prothorax not enlarged or prolonged_.___ . _____.__ Family Cicadellidee (Also called Jassidee)
Hind legs with femora thickened, fitted for leaping____Family Chermida (Also called Psyllide)
*Hind legs not fitted for leaping, the femora slender . __ . ____ . ___ . ______ 175
*Legs long. Wings membranous_______ . ____.____ ol Family Aphidida
Legs short, wings opaque whitish____________ o __ Family Aleyrodida
*Wings with many cross-veins and usually many veins (See also figure 184a)_______________. 177
Wings with few cross-veins and usually not many veins (See figures 188b, 195, etc.). Head
never prolonged downward into a beak_______________________________________________ 187

*Tip of abdomen with long, anal filaments__________________ . _______ o o ______
_____________ Order EPHEMERIDA (Also called EPHEMEROPTERA), Family Ephemerida

*Abdomen without long anal filaments___ . __ . 178
*Hind tarsi with fewer than five segments___ . __ _______ e 179
Hind tarsi with five segments__ ___ 184
*Antennz short and slender, inconspicuous___ . ___________ .. ____________ Order ODONATA, 180

Antenna conspicuous (See figures 184b, 186b) o o e 183

Order Odonata

*Frout and hind wings dissimilar in outline, hind wings wider at base________________________ 182
*Front and hind wings similar in outline, distinctly narz »w at base_ . __________ 181
*Wings with not fewer than five antenodal cross-veins, usually many__________ Family Agrionida
*Wings with not more than three antenodal cross-veins, usually two______ Family Coenagrionida
*Antenodals of first and second row usually meeting each other_______________ Family Libellulida
*Antenodals of first and second row not meeting each other._________________ Family ZEschnidae




20

‘(llllul

(O e ==
4”""L“§§
.

€ HARAN

183a Tarsi three-segmented (As in figure 187a). Hind wings as large as or larger than fore
WINES e e e e Order PLECOPTERA, Family Perlidae

183b Tarsi four-segmented. Fore and hind wings of equal area__Order ISOPTERA, Family Termitide

184a *Head prolonged into a beak with chewing mouth parts at its tip___ . ___________________

_______________________________________________ Order MECOPTERA, Family Panorpida

184b *Head not prolonged intoabeak ..___________ ____ Order NEUROPTERA, 185
Order Neuroptera

186a *Anal area of hind wings broad—_____.___________________ _______ o ____ Family Sialidwe

185b *Anal area of hind wings narrow.______ 186

186a *Antenna usually enlarged toward the tip. *Abdomen longer than the wings______________
Family Myrmeleonida

186b *Antennz slender, not enlarged toward the tip. *Abdomen shorter than the wings___________
Family Chrysopide

187a *Tarsi two- or three-segmented_____ . __ i 188
187b *Tarsi four- or five segmented .. _ . o e 189

188a Hind wings folded like a fan (See figure 141a). Tarsi three-segmented (As in figure 188b)
________________________________________ Order ORTHOPTERA, Family Gryllidee (in part)

188b *Hind wings not folded like a fan. Tarsi two-segmented (See figure 187a) . ________.
________________________________________________ Order CORRODENTIA, Family Psocida

189a Fore wings larger than hind wings (See figures 191a, 191b, 195a, 198b, etc.). Mandibles
well developed__ ... ______ e Order HYMENOPTERA, 190

189b *Hind wings as large as, or larger than, fore wings. Mandibles inconspicuous_____________
Order TRICHOPTERA
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Order Hymenoptera

*Posterior trochanters consisting of two segments; that is, three small segments between the

hind femur and the thorax

Posterior trochanters consisting of a single segment; only two small segments between the

hind femur and the thorax (A4s in figures 191a, 191b)

*Abdomen broadly joined to thorax
*Abdomen joined to thorax by a slender petiole or waist

*Tibia of fore leg with two terminal spurs. Ovipositor saw-like
*Tibia of fore legs with one terminal spur. Ovipositor not saw-like

*Antenna clubbed. . . o e
Antenna not clubbed e

21

—----Family Cimbicida
_Family Tenthredinida

Ovipositor exserted nearly half as long as abdomen. Antenna not clubbed._____ Family Siricida

*Qvipositor barely exserted; never half as long as abdomen. *Antennz clubbed__Family Cephida

*Tore wings without closed cells. Minute insects
*Fore wings with at least one, sometimes several, closed cells

*Pronotum extending to the tegule., (See also figure 214b)______________
*Pronotum not extending to the tegule. (See also figure 214a)

*Fore wings with a stigma____________________

__Family Proctotrypida
_____ Family Chalcidid

198

*Fore wings without a stigma. The body flea-like

*Cell first medius 2 (third discoidal) present
*Cell first medius 2 (third discoidal) absent

*Hind wing with at least one closed cell

*Abdomen in female extremely long and slender. *Antennz long and filiform
--_.Family Pelecinide
________________ Family Chrysidida

*Petiole of abdomen with a node or swelling (See also figure 19a). Ants
Petiole without a node (Asg in figures 191b and 215a)

______ Family Cynipida

_Family Ichneumonid=

---_Family Braconid=
*Hind wing with no closed cells_ __ el

______ Family Formicidae

202
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*First segment of tarsus of hind leg nearly naked and usually cylindrical. Hairs on the
thorax simple. WaSPS. o e e 214
*First segment of tarsus of hind leg with many hairs; sometimes flattened. Hairs on the
thorax plumose. Bees. . o e 203
*Chee}l{s broag, eyes remote from the base of the mandibles, *Basal joint of the hind tarsus
attened e e
*Cheeks narrow, eyes approaching the base of the mandibles. *Basal joint of the hind tarsus
frequently not much flattened e 205
Eyes bare. *Hind tibise with apieal spurs_ . _ = Family Bombidz
*Eyes hairy. *Hind tibize without apical spurs_ - el Family Apidae
*Fore wings with three submarginal ecells_ o 206
*Tore wings with two submarginal ecells_ e~ 211

Wasp-like bees with bright colors and not much hair. No pollen-collecting apparatus______
_____________________________________________________________________ Family Nomadida

Not wasp-like in appearance. . e 207
*Tibia of hind leg shorter than the basal segment of tarsus. Large species resembling bumble
DEES e e e = Family Xylocopidae
*Tibia of hind leg as long as the basal segment of the tarsus. Medium-sized species__._____ 208
*Labrum conspicuous, about twice as broad as long___ o 209
*Labrum inconspicuous, several times as broad as long___ . _____________ o ______ 210
Small metallic bees, not covered with hairs.__ . ___________________________ Family Ceratinidae
Medium to large size bees. Head and thorax densely pubsecent_._________ Family Anthophorida
*Tongue short, obtuse at apex_ . __ e Family Colletide
Tongue longer, acute at apex (As in figures 208b and 204b) . _______ Family Andrenida
*Face of males densely pubescent. *Females with a dense brush of hairs on the ventral side of
the abdomen. . e Family Megachilide
*Face bare or nearly bare. Females without a brush of hairs on the ventral side of abdomen 12
___________________________________________________________________________________ 2
Labrum evident, though sometimes small. . __ e eean 213
*Labrum concealed by the clypeus_ e Family Stelidae
Legs clothed with long hairs___________________________ o Family Panurgida

Legs bare or clothed with short hairs_________________ Family Hyl®idae (Also called Prosopidee)
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*Pronotum not touching the tegul®e (See also figure 186b) ____________ ___________________ 215
*Pronotum touching tegulee (See also figure 196a) o . 222
*Petiole long and slender_ e Family Sphecidae
Abdomen sessile or very short-petioled (As in figures 191a or 224a) - ________ 216
Middle tibia with one apical spur (As in figure 214a) e 218
Middle tibia with two apical spurs (As in figure 222a) o o eeee 217
Labrum concealed by the clypeus (As in figure 218b) .. ____________ Family Nyssonida
*Labrum free, exposed beyond the elypeus_______ .. Family Stizidae
*Labrum free, exposed beyond the clypeus____ - Family Bembecidae
*Labrum concealed by the clypeus..___ e 219
*Fore wings with two radial cells. .~ Family Crabronidae
*Fore wings with three or four radial cells____ _ e 220
Abdomen constricted between first and second segments (As in figure 224a) - ______ 221

Abdomen not constricted between first and second segments (As in figure 224b)

*Eyes deeply emarginate. Clypeus not lobed . ___________________ Family Trypoxylonidz
*Eyes not emarginate. *Clypeus with a median lobe ______________________ Family Philanthidae

*With two terminal spurs on middle tibia_.____ e 223

With one terminal spur on middle tibia (As in figure 214a) e 225
*Eyes emarginate .. oo e Family Vespida
*Eyes not emarginate_ . e 224
*First abdominal segment constricted from second ventrally. *Body densely covered with

hairs oo e Family Mutillidae (Males)
*First and second segments of abdomen not so separated—______________________________.

_________________________________________ Family Psammocharidee (Also called Pompilidee)

*Hind tibiz bare or with short hairs. *Each claw with a tooth . _________._. Family Eumenida
*Hind tibi with spines and long hairs. *Claws not toothed...____________._.__._ Family Scoliidm



